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Abstract
Research on software business has, so far, mainly concentrated on the software industry. However,
software business has recently also been practised outside the software industry, in so-called
industrial companies. This research aims at increasing empirical and theoretical understanding of
the development of software business in industrial companies, shedding light on why a company
not belonging to the software industry starts to do business involving software, how the company
goes about starting such business, and how this in turn affects the company. 

First, past research on the resource-based approach, capability approach, dynamic capability
approach and the concept of strategy is reviewed. Based on this review, four processes that hold
the potential to give a company (sustained) competitive advantage – picking resources, exploiting
resources, applying capabilities and developing capabilities – and three important dimensions of
strategy – the objective of strategy, the process of strategy formation, and the focus of strategy –
are identified. A conceptual framework for studying the development of software business in
industrial companies is developed which encompasses the processes holding the potential for
(sustained) competitive advantage and the different dimensions of strategy, as well as the
company’s resource, capability and dynamic capability base. Following that, empirical data
collected in two internationally operating industrial companies is analyzed with the help of the
conceptual framework. 

As a result of the empirical data analysis, 23 capabilities and several resources important for
software business in industrial companies could be identified. Capabilities are categorized
according to their use in and applicability to different types of software business. Factors
influencing the application, development and improvement of capabilities, as well as different
ways of how industrial companies start to do software business, are identified. The conceptual
framework is revised by adding the process of developing capabilities further to the processes
which hold the potential for competitive advantage, and clarifying the role of dynamic capabilities
in the development of software business in industrial companies. 

Keywords: capability applicability, dynamic capabilities, industrial companies,
resource-based view, software business capabilities, strategy dimensions
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1 Introduction 

Chapter 1 describes the background of this research and introduces the research 

problem and the research questions, as well as the empirical domain of this 

research, which is software business. Based on a discussion of the research field 

of strategic management, to which this study belongs, suitable theories for 

investigating the research problem are selected. The introduction concludes with 

an overview of the structure of the research.  

1.1 Background of the study and research gaps 

Software development has become part of many industries which do not belong to 

the software industry. This has become more and more obvious over recent 

decades, and has already been researched quite extensively (e.g. Santhanam & 

Hartono 2003). Recently, a new development can be observed: that of software 

business being practised by industrial companies. Research of this phenomenon 

has recently started, focusing on the industry level (e.g. Tyrväinen et al. 2004, 

Tyrväinen et al. 2008). Tyrväinen et al. (2008) talk about the “secondary software 

industry” in their research on software business practised in industries other than 

the software industry. However, research on software business in industrial 

companies is still in its early days and has not yet been researched at firm level. 

Theoretically, the distinction between software companies and non-software 

companies is clear. Those companies belonging to NACE (Nomenclature for 

economic activities) class J62, ‘Computer programming, consultancy and related 

services’ or class J63 ‘Information and service activities’ (NACE 2009), or 

belonging to SIC (Standard Industrial Classification) group 737, ‘Computer 

Programming and Data Processing’ (SIC 2009) are, in current research, generally 

defined as being software companies.1  

In reality, however, the identification of companies doing software business is 

not so straightforward. As explained above, software business can also be 

practised by industrial companies. Steinmueller (1996: 19) found that in the 

United States, more computer professionals are employed outside the software 

industry than are employed within it. He also points out that software written for 

internal use within companies has historically been the largest single source of 

                                                        
1 The NACE classification changed significantly in 2008. Under the old classification, software 
business would have corresponded to NACE class 72, “data processing and databases”. 
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investment in software creation. In this study, companies that do not belong to the 

software industry, or, in other words, companies that operate in secondary 

industries (as defined by Tyrväinen et al. 2008), will be referred to as “industrial 

companies”. An industrial company will be defined as “a company whose core 

business is not classified as NACE class J62 or J63, or SIC group 737”.  

Tyrväinen et al. (2008) research the interaction and shift of personnel 

between the primary and the “secondary” software industry, and drivers for 

change in industrial companies (referred to as the vertical software industry) in 

respect to different life cycle phases of the industry. Their research thus focuses 

on the industry level, and the development of software business in industrial 

companies at firm level has not yet been studied. 

When a company whose core business focus is not on software business starts 

to carry out software business, this represents an extension or change of the 

company’s business focus. In general, the engagement with new businesses and 

the extension of the company’s business focus has been widely researched within 

the field of strategic management (e.g. Hoskisson et al. 1999: 422, Whittington 

2001: 82–89, Chakravarthy & Lorange 2007). However, in the specific context of 

software business development in industrial companies at firm level, this topic 

has not yet been researched. The study at hand seeks to fill this research gap. 

1.2 Research problem and research questions 

Research on the creation and evolution of software business by industrial 

companies has – as mentioned above – concentrated on the industry level (e.g. 

Tyrväinen et al. 2004, Tyrväinen et al. 2008). In order for a better understanding 

to be gained of this relatively new phenomenon, this study will analyze this 

phenomenon at firm level.  

So far, it has not yet been researched why industrial companies start to do 

software business, and what effects this involvement in software business has on 

the company. One can make assumptions about why an industrial company would 

start to do software business: the company might want to increase its competitive 

possibilities. The company might, for example, notice that some software 

application developed for internal use could also be sold to other companies or 

individuals, or want to extend its core business to include software business for 

one reason or another (see e.g. Chakravarthy & Lorange 2007).  

In order to verify these assumptions, it is important to find out why industrial 

companies actually start to carry out software business, how the business evolves, 
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and how it affects the industrial company. Based on the above thoughts, the 

research questions posed in this study are: 

1. Why does an industrial company start to do software business? 

2. How does an industrial company get involved with software business?  

3. How does the involvement in software business affect the industrial 

company? 

In this study, some light will be shed on the research problem outlined above by 

trying to find answers to these research questions. As will be discussed in more 

detail in Section 1.4, theories concerning a company’s strategy and a company’s 

capabilities and resources seem to be adequate to support answering the research 

questions of this study. 

1.3 The empirical domain – software business 

This study analyzes the development of software business in industrial 

companies. Thus, software business represents the empirical context of this 

research. As explained above, this research operates at firm level, not industry 

level, and thus this research will study different instances of software business. 

Software business has already been the focus of past research (e.g. Warsta 2001, 

Sallinen 2002, Kinnula 2006, Mathiassen & Vainio 2007, Tyrväinen et al. 2008, 

Laari-Salmela 2009). For an extensive review of past software business research 

(in Finnish), see Seppänen (2003).  

Next, a brief overview of the software industry, its history and its 

characteristics, will be given, followed by a description of different types of 

software business. These software business types will be used to identify 

instances of software business in the industrial companies. 

1.3.1 The software industry 

The software industry is a relatively young industry compared to traditional 

industries (like, for example, the metal industry or the forestry industry). 

However, there are several eras that can be identified in the development of the 

software industry. Hoch et al. (1999) distinguish five eras of the software industry 

concerning vendor-independent software companies: custom-tailored software 

projects, independent software products, enterprise solution systems, mass-market 

products and the internet. Their distinction is based on different types of software 
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companies and different types of software offerings. Steinmueller (1996) also 

describes the development of the software industry in the United States and 

identifies milestones similar to those identified by Hoch et al. (1999).  

The first era, which lasted from 1949 to 1959, is characterized by early 

professional software firms whose business was large, custom-tailored software 

projects. In this era, software companies started to develop software programs for 

the needs of a specific – usually large – company. (Hoch et al. 1999.) 

In the second era identified by Hoch et al. (1999), which lasted from 1959 to 

1969, the first independent software products appeared on the market. 

Steinmueller (1996: 24) also argues that the years between 1965 and 1970, when 

independent software vendors appeared on the US market, were “the pivotal years 

in the emergence of the current structure of the US software industry”. According 

to Hoch et al. (1999), when these first independent software products were 

developed, the general belief was still that no money could be made by selling 

software alone – that software has either to be developed specifically for one 

customer or to be given away bundled with hardware. However, these software 

products, in contrast to the professional software projects of the previous era, 

were developed specifically for repeated sales to more than one customer. In this 

era, several foundations for software products were built that still hold today, 

including the pricing of software, the maintenance of software, and the patenting 

and licensing of software as a means of legal protection.  

The third era, which lasted from 1969 to 1981, is characterized by the rise of 

the enterprise solution players. This era started with IBM’s decision to price 

software and services separately from hardware. The idea behind these enterprise 

solution systems was that software would not have to be developed from scratch 

for tasks that were common to a large number of companies, for example tasks 

such as accounts receivables and payables, payroll, and materials management. 

The most successful company in that era was SAP, which is often given as the 

example of enterprise solution systems. (Hoch et al. 1999.) According to 

Steinmueller (1996: 30), the problems of software development and maintenance 

received more attention during the 1970s than before, as companies experienced 

great problems in managing their in-house developed software.  

In the fourth era, which lasted from 1981 to 1994, software products for 

mass markets, also known as ‘shrink-wrapped’ software, appeared. This era 

arose with the emergence of personal computers (PCs) and was characterized by 

mass-market packaged software. Even during the second era, independent 

software products had already been sold, but at that time computers were 



 17

generally only used by companies, not by individuals (due to the immense costs 

of computers at that time), and thus these first software products in the second era 

were sold to far fewer customers than the shrink-wrapped software from the 

1980s onwards. (Hoch et al. 1999.) Steinmueller (1996) describes the 1980s as a 

period of evolution and growth for data processing, where computer 

manufacturers – except IBM – retreated from software and service activities, and 

other companies started to provide software, including software applications for 

workstations. He also discusses the effects that the rise of PCs, and of mass-

market products, had on the software industry.  

In the fifth era, which started in 1994 and is still ongoing, the internet 

created new opportunities for software business. This era is characterized by 

internet value-added services. (Hoch et al. 1999.) 

Based on the different eras of the development of the software industry, Hoch 

et al. (1999) argue that three different software industry segments have emerged 

within the IT (information technology) market over the last 50 years: professional 

software services, enterprise solutions, and packaged mass-market software, with 

enterprise solutions and packaged mass-market software representing software 

products. As companies offering internet services are not software firms in the 

traditional sense, Hoch et al. (1999) list these companies in a separate category. 

However, these companies also do business with software and will thus be 

considered in the next section, which describes the different software business 

types.  

Malerba and Torrisi (1996: 171) distinguish between different types of 

software producers or suppliers in their research on the evolution of the European 

computer industry. These types are independent software houses which offer 

cross-industry software packages and industry-specific software packages, 

suppliers of professional services (including providers of turnkey systems) and 

system integration services, and users who produce software in-house. Tyrväinen 

et al. (2004) and Tyrväinen et al. (2008) discuss software development and the 

transition to software business, and distinguish between implementation services 

for customer-specific software systems, services related to software product 

adoption, product development services and (stand-alone) software products in 

the primary software industry (Figure 1). 
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Fig. 1. Change of the distribution of software development in different phases 

(Tyrväinen et al. 2004: 18). 

Next, the types of software business most commonly examined in past research 

will be briefly discussed. These types provide the empirical context for the 

research of software business in industrial companies.  

1.3.2 Software business types 

As discussed above, Hoch et al. (1999) distinguish three types of software 

business based on the degree of productization of the offering: software product 

business (high degree of productization), enterprise solution system business 

(medium degree of productization), and professional software service business 

(low degree of productization), and identify internet-based software companies as 

the latest form of software business (Figure 2).  
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Fig. 2. Software business types (modified by the author, based on Hoch et al. 1999: 

27). 

Malerba and Torrisi (1996: 170) distinguish two broad classes of software 

products: packaged software, and custom software and services. Additionally, 

they distinguish different types of software producers or suppliers, which can also 

be seen as possible types of software business. Their independent software houses 

correspond to Hoch et al.’s (1999) software product business type, their suppliers 

of professional services and system integration services correspond to Hoch et 

al.’s (1999) professional software service business type, and their users represent 

industrial companies producing software in-house.  

Grindley (1996: 202) describes the information technology market of the 

United Kingdom and Western Europe and distinguishes hardware and software 

and services, separating the software and services market into packaged software 

(including systems and utilities, application tools and application solutions), 

professional services (including IT consulting, custom software, systems and 

network implementation, education and training, and facilities management) and 

processing services.  

Cusumano (2004: 25) distinguishes two basic types of software business: 

software product business and software service business. He also identifies 

companies doing business with both software products and software services, and 

refers to this mixed type of business as hybrid solutions. 

Tyrväinen et al. (2004, 2008) distinguish between software products, 

implementation services and services related to software products.  

Past research on the software industry and software business distinguishes 

two main types of software business: products and services. It considers forms of 

Software business

Professional  
software service 

business 

Internet-based 
service business 

Software products 

Enterprise 
solution system 

business 

Software product 
business 
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software business that combine characteristics of these two main software 

business types (e.g. Sallinen 2002, Laari-Salmela 2009), and also acknowledges 

new internet-based software business. In this study, Hoch et al.’s (1999) 

distinction of software business types into software product business, enterprise 

solution system business, professional software service business and internet-

based software business will be applied. Next, these four software business types 

will be discussed in more detail. 

Software product business 

In software product business, a software program is sold to a large number of 

customers without customization or special installation support (Cusumano 2004: 

26). Software products are usually off-the-shelf products which are sold to mass-

markets and which are complete customer solutions in and of themselves (Hoch et 

al. 1999: 34). 

As described in the previous section, the packaged mass-market software 

business began when PCs first became available to individuals, in the 1980s. 

Software products, thus, are sold to individual end users, but are also, of course, 

sold to other companies (e.g. the Windows operating system). 

Enterprise solution system business 

Enterprise solution systems, in contrast to software products, require substantial 

time and effort to get the software running (Hoch et al. 1999: 36). They usually 

sell far fewer copies than mass-market software products, and need professional 

services around the core software. Cusumano (2004: 29) refers to this kind of 

business model as the “hybrid solutions” model. This business model is 

characterized by software that is too complex to be sold off-the-shelf and that 

requires customization (of about 15–20 percent of the code) or special integration 

and installation work. For enterprise customers it is often difficult to switch from 

this type of software, as it often runs critical functions of the company, and the 

customers thus are easily locked-in (Cusumano 2004). 

In enterprise solution business, up to 70 percent of the total software costs are 

for professional services to implement the product, and only about 30 percent are 

spent on the software license (Hoch et al. 1999: 36, Cusumano 2004: 28). 
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As the name suggests, enterprise solution system companies develop software 

for other enterprises, and their customers thus are other companies, not 

individuals.  

Professional software service business 

In professional software service business, software is developed specifically for 

one customer, usually in the form of a project. The software developed in 

professional software service business demands customization, user training, 

integration with other software systems, and maintenance services (Cusumano 

2004: 26).  

Professional software service companies mainly sell to businesses – to other 

companies – but not to individual end users.  

Internet-based software business 

The internet offers various possibilities to do business involving software. In 

these internet-based services, the key revenues do not come from selling software, 

but rather from offering different services that are based on software applications. 

The company Amazon is an example of an internet-based service provider where 

a software application is used to sell books and other goods to customers, without 

selling the software itself. (Hoch et al. 1999: 55.) 

Application service provision (ASP) services are another example of new 

business opportunities that have emerged from the internet. Application service 

providers provide, as the name suggests, application services to users. The user 

can use the software application via the internet without having to install the 

application at his own site, and the application service provider takes care of 

maintenance and support of the application.  

Differences between software product and software service business 

Software service business and software product business differ in several 

important aspects.  

The most obvious difference between software product and software service 

business is in their cost structure and their earnings structure. In professional 

software service business there are almost constant, and significant, marginal 
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costs2. For each new customer, a software application has to be developed 

specifically for this customer’s needs. In software product business, first a 

software product is developed, which can then be reproduced with almost zero 

marginal costs over and over again. This means that in software product business 

profit margins are much higher than in software service business (e.g. Hoch et al. 

1999, Cusumano 2004). Because marginal costs are high, software service 

companies are very sensitive to cost pressures in their projects (Carmel & Sawyer 

1998).  

According to Alajoutsijärvi et al. (2000), software service companies should 

put more focus on human resource management, whereas software product 

companies should focus on strategy-building and the marketing and sale of 

software products. Steinmueller (1996: 16) says that a software program that is 

produced only once should be viewed as a service output, while a program that is 

reproduced dozens, or indeed millions of times has development and marketing 

characteristics closer to those of manufactured goods. 

Enterprise solution system business or hybrid solutions are a combination of 

product and service business and thus, even though Hoch et al. (1999) categorized 

enterprise solution system business as a type of software product business, 

enterprise solution system business will not differ as clearly from pure software 

service business as pure software product business for mass-markets does. 

The instances of software business that were started by the industrial 

companies examined in this research will be classified based on the type of 

software business.3 

1.4 Selection of suitable theories 

In order to identify a suitable theoretical basis for researching the problem and 

answering the research questions posed above, it is necessary to look at how 

related problems have been researched in the past. As mentioned above, research 

problems related to the extension of a company’s business focus, the involvement 

in new forms of business, organizational change and questions of how best to 

prepare for the new, upcoming needs of that business have largely been conducted 

                                                        
2 Marginal costs, also referred to as variable costs, are the costs the company has for producing each 
unit. 
3 See Chapter 6. 
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within the research field of strategic management (e.g. Hoskisson et al. 1999, 

Wallin 2000).  

Lee (2001) points out that one of the main questions in strategic management 

is that of how companies can gain a competitive advantage over competitors. In 

addition, he points out that the increasing uncertainty and dynamics of business 

environments put the focus of strategic management research on internal firm 

factors rather than on external factors of the industry. 

The research questions posed in this reserach will be studied from the 

viewpoint of strategic management. In order to be able to select appropriate 

theories when trying to answer these questions, strategic management as a 

research field will be briefly reviewed (Section 1.4.1), followed by a description 

of those theories of the strategic management field that might be suitable for the 

research at hand (Section 1.4.2). After that, the most suitable theories will be 

selected to provide the basis of this research, and the research questions will be 

discussed in the light of these selected theories (Section 1.4.3). Finally, a 

justification for this research will be given (Section 1.4.4). 

1.4.1 An overview of the field of strategic management 

The field of strategic management is very broad and intersects with several other 

fields of research, including economics, sociology, finance and marketing (Nag et 

al. 2007). The focus of strategic management research has been changing over the 

years, and several researchers have addressed the development of strategic 

management as a research field. Next, an overview of the development of 

strategic management research is given in order to identify a suitable theoretical 

basis for the research at hand. 

The field of strategic management research as swings of a pendulum 

Hoskisson et al. (1999) presented the focus of strategic management research 

using the metaphor of a pendulum. They identified four main phases concerning 

whether the focus of strategic management research is on internal factors of the 

firm or on external factors. Early strategy development was the first phase, and 

its focus was on internal factors of the firm. Key authors in that phase were 

Chandler (1962) and Ansoff (1965). The authors of this first phase helped define a 

number of critical concepts and propositions in strategy, including questions 

about how strategy affects performance, the importance of both external 
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opportunities and internal capabilities, notions of how “structure follows 

strategy”, a practical distinction between strategy formulation and 

implementation, and the active role of managers in strategic management (see 

also Ramos-Rodríguez & Ruíz-Navarro 2004). Methodologies used in this first 

phase of strategic management research include the identification and 

development of best practices, in-depth case studies of single firms or industries, 

and the historical approach. (Hoskisson et al. 1999.) 

The second phase, in which the focus of strategy was on external factors and 

on the firm’s environment, is called industrial organization economics. Key 

authors in this phase include Bain (1968) with his structure-conduct-performance 

(SCP) framework and Porter (1980) with his five forces model which is based on 

the SCP framework. In this second phase, the primary unit of analysis was the 

industry as a whole, and competing groups of firms. Firm performance was 

mainly seen as a function of the industry environment, which theories in the 

industrial organization economics phase such as Porter’s five forces model, 

strategic groups, and competitive dynamism illustrate. Competitive dynamism 

views a firm’s strategy as dynamic, because strategy change in one firm can have 

an influence on strategy in another competing firm. Research methodologies in 

this phase included positivistic, deductive empirical studies and statistical 

methods. (Hoskisson et al. 1999.) 

Organizational economics, the third phase, concentrated on both internal 

and external factors. Theories used in this phase include the agency theory and 

transaction cost economics (TCE) (see e.g. Williamson 1981), which will be 

described in more detail later. The research methodologies in use were quite 

sophisticated, even though research in this era was relatively limited. One reason 

for this is that managers do not like to admit that agency motives have an 

influence on their decision making. (Hoskisson et al. 1999.) 

The fourth phase, which is the current phase of research, is called the 

resource-based view (RBV). Strategy research is once more concentrated on 

internal factors, as was also the case in the first phase.  

The central premise of the resource-based view addresses the fundamental 

question of why firms differ, and how firms achieve and sustain competitive 

advantage. Current theories include the resource-based view of the firm (some 

basic ideas of which already appear in the literature of the early development 

phase), strategic leadership and strategic decision theory, and the knowledge-

based view of the firm. (Hoskisson et al. 1999.) 
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According to Spanos and Lioukas (2001), the resource-based view is better 

suited to deal with organizational and behavioural processes than industrial 

organization economics. Current research methodologies include the use of 

proxies as a measure of intangible constructs, multi-industry and single-industry 

studies, and case studies. However, research on the resource-based view has been 

challenging because its key concepts, such as tacit knowledge and capabilities, 

cannot be measured directly.  

A content analysis of 26 years of strategic management research 

Furrer et al. (2008) present a short historical review of the strategic management 

field based on three landmark articles, including Hoskisson et al. (1999), and 

identify the most important topics in four leading strategic management research 

journals (the Academy of Management Journal, the Academy of Management 

Review, Administrative Science Quarterly, and the Strategic Management 

Journal). In their research, Furrer et al. (2008) find that strategic management 

grew from quite simple concepts of strategy, intended to give practical advice to 

managers, to a rigorous search, from a positivist perspective, for intellectual 

foundations with explanatory and predictive power. Furrer et al. (2008) 

distinguish three periods of strategic management research, divided by decade.  

Research in the 1960s was managerially oriented, emphasizing normative 

prescription rather than analysis. The key authors mentioned for this phase are the 

same as those mentioned in Hoskisson et al.’s (1999) early strategy development 

phase.  

In the 1970s, strategic management became more research oriented, and two 

streams of research emerged, based on different ontological and epistemological 

perspectives. The process approach contained descriptive studies of how 

strategies are formed and implemented. The second stream of research sought to 

understand the relationship between strategy and performance, and used large-

scale case studies as a research methodology.  

From the 1980s onwards, the focus of such studies changed from the 

structure of the industry to the firm’s internal structure, with resources and 

capabilities as the unit of analysis. Theories used in this current research stream 

include the agency theory, TCE, and the resource-based view of the firm. The 

resource-based view and capability approach focus on competitive strategies, as 

opposed to focusing on the strategic role of managers, and are located at the 

corporate level.  
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The main research topics that Furrer et al. (2008) identify are: strategy and its 

environment, strategy process and top management, corporate strategy and 

financial models, growth and market entry, industry and competition, and the 

resource-based view of the firm. They confirm what Hoskisson et al. (1999) had 

pointed out: that during the past 30 years, a clear shift from the SCP paradigm  

towards the resource-based view could be observed in strategic management 

research. 

A bibliometric study of the Strategic Management Journal 

Ramos-Rodríguez and Ruíz-Navarro (2004) identify the works in strategic 

management research that have had the greatest impact on the development of the 

field by carrying out a bibliometric study of the Strategic Management Journal 

over the years 1980–2000. They identify three roots of strategic management, 

namely economics, sociology and psychology. TCE (e.g. Williamson 1981), 

agency theory, evolutionary economics (Nelson & Winter 1982) and the resource-

based view of the firm (Wernerfelt 1984, Barney 1991) are considered as 

belonging to the economic root. Contingency theory, resource-dependence theory, 

and organizational ecology belong to the sociological root, and Cyert and March’s 

(1963) organizational behaviour theory and Mintzberg (1978) with his idea of 

structural patterns belong to the psychological root. According to Ramos-

Rodríguez and Ruíz-Navarro (2004), the twenty most frequently cited works in 

previous strategic management research are eighteen books and two articles. 

These two most influential articles in strategic management research are those by 

Wernerfelt (1984) and Barney (1991). One outcome of their bibliometric study is 

the observation that recently, the most important contribution to the discipline of 

strategic management proves to be the resource-based view of the firm.  

A definition of the field of strategic management by inductive derivation 

Nag et al. (2007) note that the field of strategic management is lacking a common 

definition or a consensual meaning, and point out focus areas of previous 

definitions of the field of strategic management. These include general managers, 

the overall organization or firm as the relevant unit of analysis, the importance of 

organizational performance or success, external environments, internal resources 

and strategy implementation. Nag et al. (2007) carry out a large-scale survey of 

strategic management scholars in order to derive an implicit consensual definition 
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of the field which is not based on different fashions and cycles in the field of 

strategic management research, but which should represent a fundamental 

definition of what strategic management is about. Within their survey, Nag et al. 

(2007: 942) study the explicit vocabulary used by scholars of the field and come 

up with a definition of strategic management: “The field of strategic management 

deals with (a) the major intended and emergent initiatives (b) taken by general 

managers on behalf of owners, (c) involving utilization of resources (d) to 

enhance the performance (e) of firms (f) in their external environments.”  

Nag et al. (2007) back up their findings by carrying out a second study 

amongst boundary-spanning scholars4. Based on this second study they add the 

concept of the internal organization, marked by words like process, routines, 

organizing, internal, practices and implementation, to their definition of the 

strategic management field.  

As the above overview of strategic management shows, several theories have 

been identified by different authors as important to that field of research. The 

research questions in the research at hand are focused on firm-internal events, 

namely the development of a new kind of business within an existing firm, the 

reasons for starting to do software business, and the influence the involvement in 

software business has on the industrial company. For that reason, theories suitable 

for studying the research problem outlined in the research at hand should consider 

firm-internal factors. Based on the above review of previous research in the field 

of strategic management, three theories in particular seem to offer a basis for 

studying these research questions, due to their being focused on firm-internal 

factors. These theories are transaction cost economics, agency theory, and the 

resource-based view including the capability approach and the dynamic capability 

approach. These also represent the most current theories in research of firm-

internal factors in the field of strategic management.  

Next, each of these theories will be described in more detail. Strategy will be 

considered in this research, as the research builds on strategic management 

research. The concept of strategy will be discussed in detail in Chapter 4. 

                                                        
4 These are scholars who publish not only in strategic management journals, but also within other 
disciplines – in this case in the disciplines of economics, sociology, marketing, and management. 
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1.4.2 Recently applied theories in strategic management research 

Based on the above review of the research field of strategic management, the 

most commonly identified theories of current strategic management research 

include TCE (Hoskisson et al. 1999, Ramos-Rodríguez & Ruíz-Navarro 2004, 

Furrer et al. 2008), agency theory (Ramos-Rodríguez & Ruíz-Navarro 2004, 

Furrer et al. 2008), and the RBV of the firm, including capability and dynamic 

capability theories (Hoskisson et al. 1999, Ramos-Rodríguez & Ruíz-Navarro 

2004, Nag et al. 2007, Furrer et al. 2008). All of these theories belong to the 

economic root of strategic management (Ramos-Rodríguez & Ruíz-Navarro 

2004).  

Next, the transaction cost economics theory, the theory of agency, the 

resource-based view, and capability and dynamic capability approaches will be 

discussed, and for each of the theories examples of how they have been used in 

previous research will be given.  

Transaction cost economics 

Transaction cost economics theory builds on the assumption that larger 

organizations exist because the cost of managing economic exchanges between 

different firms (transaction costs) is sometimes greater than that of managing 

exchanges within one organization (Coase 1937). According to Hoskisson et al. 

(1999), the formulation of TCE by Williamson (1975, 1985) seeks to explain why 

organizations exist. The theory of transaction cost economics is concerned with 

the costs that are involved in economic exchange. The antecedents of this theory 

are economics literature, organization theory literature, and contract law 

literature. Williamson (1981) distinguishes between physical asset specificity and 

human asset specificity. In connection with physical asset specificity, he 

emphasizes two organizational alternatives: either to make a component or to buy 

it from an autonomous supplier. Combs and Ketchen (1999) carry out a 

quantitative empirical study concerning inter-firm cooperation, using a 

combination of the RBV, TCE and agency theory. They conclude that the RBV 

and organizational economics (including TCE and agency theory) should not be 

seen as contrasting theories, but rather as complementary theories in explaining 

phenomena such as diversification, vertical integration, and inter-firm 

cooperation. Del Canto and González (1999) carry out an empirical study 

concerning the factors determining a firm’s R&D activities, basing part of their 
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hypotheses on TCE and agency theory principles. Lockett and Thompson (2001) 

analyze the link between economics and the RBV, putting special attention on 

TCE and on the positive theory of agency. Hoskisson et al. (1999) offer an 

overview of strategic management research areas in which TCE was applied. 

These include hybrid forms of organization (joint ventures, franchising, 

licensing), international operations, and multidivisional form (M-form).  

Madhok (1996) argues that TCE is fundamentally incapable of being a 

complete theory of economic organization, and examines the impact of a firm’s 

resource and capability attributes on governance decisions, and the difficulties of 

contracting. He shifts the focus of attention from transaction costs to the 

organizational capabilities of firms. 

Agency theory 

Agency theory draws on property rights literature and TCE, and is based on the 

assumption that because of the separation of ownership and control in modern 

corporations, there is often a divergence of interests between shareholders 

(principals) and managers (agents). This leads to a situation in which agents seek 

to maximize their own interests, often at the expense of the shareholders. 

(Hoskisson et al. 1999.) 

Eisenhardt (1989) analyzes what agency theory is and what it contributes to 

organizational theory. According to her, agency theory extended the risk-sharing 

literature by including the so-called agency problem that occurs when cooperating 

parties have different goals and division of labour. The unit of analysis in agency 

theory is the contract between a principal (the party that delegates work to another 

party) and an agent (the party that performs that delegated work). Within these so-

called agency relationships, two problems can occur. The first one is known as the 

agency problem and arises when “(a) the desires or goals of the principal and 

agent conflict and (b) it is difficult or expensive for the principal to verify what 

the agent is actually doing” (Eisenhardt 1989: 58). The second problem is called 

the problem of risk sharing and arises when principal and agent have different 

attitudes towards risk. Agency theory has been applied to research problems 

related to innovation, corporate governance, and diversification. 

As mentioned above, Combs and Ketchen (1999), Del Canto and González 

(1999), and Lockett and Thompson (2001) base part of their research on agency 

theory.  
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The resource-based view 

The resource-based view has its origins in 1984, when Wernerfelt (1984) 

developed the basic concepts of the theory. The resource-based approach views 

the firm as a historically determined collection of assets or resources which are 

tied semi-permanently to the firm’s management (Wernerfelt 1984). Barney 

(1991) developed the concept further to form what is commonly referred to today 

as the resource-based view. The resource-based view sees the firm as a bundle of 

resources, and in order to gain sustained competitive advantage, the company has 

to identify strategic resources, including capabilities, which are valuable, rare, 

inimitable and non-substitutable. One of the underlying principles of the RBV is 

the principle of path dependency. This states that a company’s current position in 

the market, its options for future actions – including possibilities for extending its 

core business focus and entering new lines of business – are dependent on the 

resources the company has collected in the past. The resources collected in the 

past have an influence on the competitive options the company has at present and 

in the future. Some users of the resource-based view distinguish fully 

appropriable resources, such as physical capital or brand names, from less 

tangible assets, such as organizational routines and capabilities (Lockett & 

Thompson 2001). According to Ray et al. (2004), processes that exploit intangible 

resources (rather than tangible ones) are more likely to be a source of sustained 

competitive advantage. 

The RBV has previously been used in empirical research of IT resources 

(Butler & Murphy 2003a) and of the factors determining a company’s R&D 

activities (Del Canto & González 1999), and in research on information system 

resources (Wade & Hulland 2004). There are several articles that combine the 

RBV with theories from different research areas, or compare the RBV to such 

theories. Lockett and Thompson (2001) research the RBV in relation to economic 

theories, Barney (2001) presents how the RBV could have been presented other 

than in relation to the SCP approach, and Peng (2001) compares the RBV to 

international business theories. The RBV has also been used in connection with 

research in the area of software business (e.g. Sallinen 2002, Kivelä 2007). 

The capability approach 

The organizational capability approach cannot yet be seen as a distinctive, 

independent area of research, but is instead an important stream within research 
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on the resource-based view (Sallinen 2002: 52). One of the first publications 

concerning organizational capabilities was Nelson and Winter’s (1982) book in 

the field of evolutionary economics, in which capabilities are considered to 

consist of routines. Amit and Shoemaker (1993) distinguish between resources 

and capabilities and define capabilities, as opposed to resources, as firm-specific 

and not tradable on the market. According to them, capabilities refer to a firm’s 

capacity to deploy resources using organizational processes to effect a desired 

end. Several researchers are of the opinion that the sustained competitive 

advantage of a company does not lie in its resources but in the company’s 

capabilities, as these are more difficult to imitate and transfer than resources (e.g. 

Amit & Shoemaker 1993). Capabilities have previously been used to explain 

organizational change, competitive advantage, and organizational learning. 

Capabilities adhere, like resources, to the principle of path dependency.  

Capabilities have also been the focus of recent research. Afuah (2000) 

researches the effect of technological change on “co-opetitor’s” capabilities, and 

Lee et al. (2001) examine the influence of internal capabilities and external 

networks on firm performance by carrying out empirical research in technology 

start-up companies. In his paper, Grant (1996) analyzes the mechanism through 

which knowledge is integrated within firms in order to create organizational 

capabilities. In 2000, the Strategic Management Journal devoted a whole issue 

(Vol. 21, Issue 10/11) to capabilities.  

Capability research has also been carried out in connection with information 

technology, information systems (IS) and software business. Ethiraj et al. (2005) 

try to answer the questions of where capabilities come from and how they matter, 

with the help of an empirical study in the software services industry. Santhanam 

and Hartono (2003) focus on information technology capability in relation to firm 

performance, and Weill and Vitale (2002) research IT infrastructure capabilities in 

connection with e-business models. Sallinen (2002) partly bases her study of 

industrial software supplier firms on the capability approach. 

The dynamic capability view 

A theory of dynamic capabilities was first developed under this terminology by 

Teece et al. (1997). In their article, they define dynamic capabilities as “the firm’s 

ability to integrate, build and reconfigure internal and external competences to 

address rapidly changing environments” (p. 516). This definition puts the 

emphasis on rapidly changing environments. However, the concept of dynamic 
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capabilities has also later been used in the context of environments which do not 

change as rapidly. Lopez (2005) sees dynamic capabilities as a subgroup of firm 

capabilities. Like the resource-based view and the capability approach, the 

dynamic capability view also includes the path dependency principle. Several 

authors emphasize the view that dynamic capabilities enable firms to create new 

products and processes, allowing them to respond to changing market conditions 

(e.g. Helfat & Raubitschek 2000, Lopez 2005).  

The concept of dynamic capabilities has been used in software business-

related research. Sallinen (2002), Kivelä (2007) and Butler (2002) took the 

dynamic capability view as one of the fundamental theories in their Ph.D. theses.  

1.4.3 Selection of suitable theories for this research 

The research questions in this study are concerned with why an industrial 

company gets involved in software business, how it gets involved in software 

business, and how that involvement affects the industrial company.  

As described above, TCE is concerned with the question of why companies 

exist, and has been applied to research problems related to hybrid forms of 

organization (joint ventures, franchising, licensing), international operations, and 

the M-form. None of these application areas is suitable for answering the research 

questions posed in this study. According to Peng (2001), TCE and the RBV differ 

in three key ways. The first difference lies in the assumption underlying the 

prediction of market entry modes because of failure in the external market. TCE 

assumes opportunism, whereas the RBV assumes the heterogeneity of firm 

resources to be the reason for this failure in the external market. Secondly, the 

RBV highlights a dynamic, longitudinal process in which multiple market entries 

take place, each building on capabilities and learning from previous experience, 

whereas TCE generally focuses on one-time entries based on a set of relatively 

static conditions. Thirdly, TCE focuses on the exploitation of firm-specific 

advantages, whereas the RBV also takes into consideration the development of 

firm-specific advantages. As the research questions in this research demand an 

examination of the past development of the company and its firm-specific 

advantages in trying to answer why and how a company not belonging to the 

software industry becomes involved with software business, TCE theory seems to 

have too narrow a focus, as it concentrates on one-time market entries and static 

conditions, and does not take the development of firm-specific advantages into 

consideration. 
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Agency theory, as described above, is concerned with the separation of 

ownership and control of a company. The unit of analysis is the contract between 

principal and agent, which is not the focus of this research, and thus agency 

theory is not suitable for answering the research questions posed in this study 

either.  

The resource-based view and capability and dynamic capability approaches 

have already been successfully applied to software business related research 

(Butler 2002, Sallinen 2002, Kivelä 2007) and offer a suitable means to attempt to 

answer the research questions posed in this research, as well.5 

The suitability of the resource-based view and capability and dynamic 

capability theories to answer the research questions of this study will be discussed 

next. As all three of those theories belong to the field of strategic management, it 

is natural also to consider the company’s strategy within this research. The 

company’s strategy will help to answer all three research questions posed in this 

study.  

Research question 1 

Research question 1 asks why an industrial company gets involved in software 

business. When an industrial company whose core business focus is not on 

developing and selling software starts to carry out software business, this 

represents an extension of its current business activities. Helfat and Raubitschek 

(2000) state that dynamic capabilities enable firms to introduce new products and 

processes and adapt to changing market conditions. Lopez (2005) also argues that 

dynamic capabilities allow the creation of new products and processes, permitting 

the company to respond to changing market conditions. Dynamic capabilities 

might thus be one way to explain why an industrial company starts an 

involvement in software business. Additionally, examining the company’s 

strategy will help to shed some light on this question.  

Research question 2 

Research question 2 asks how an industrial company gets involved with software 

business. If an industrial company whose business focus does not include the 

                                                        
5 As pointed out before, the capability and dynamic capability approaches are based on the resource-
based view and develop resource-based theories further. 
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development and sale of software starts to do software business, this software 

business represents a new line of business, distinct from the core business. 

Chakravarthy and Lorange (2007) propose two ways in which a company can 

arrive at a new line of business: either by leveraging existing resources and 

capabilities in a new market, or by building new capabilities. Wade and Hulland 

(2004) define resources (including capabilities) as being useful in detecting and 

responding to market opportunities and threats. The involvement of an industrial 

company in software business is seen as a market opportunity. Based on this 

logic, the resource-based view and capability view offer a suitable means by 

which to attempt to answer research question 2.  

The resource-based view, capability and dynamic capability approaches 

acknowledge the principle of path dependency, which suggests that a company’s 

previous actions have an influence on the company’s current opportunities. Thus, 

the company’s existing resource and capability base will be taken into 

consideration when trying to answer the question of how the involvement in 

software business happened.  

As mentioned above, dynamic capabilities enable firms to introduce new 

products and processes and to adapt to changing market conditions (Helfat & 

Raubitschek 2000, Lopez 2005). Hence, dynamic capabilities might offer an 

additional tool with which to answer research question 2.  

Research question 3 

Research question 3 asks how the involvement in software business affects the 

industrial company. As the company’s resource and capability base, dynamic 

capabilities and strategy will be used as means by which to answer research 

questions 1 and 2, it is important to examine if and how this involvement in 

software business affects the company’s resource and capability base, and the 

company’s strategy.  

1.4.4 Justification of the research 

Research on the resources and capabilities needed to successfully conduct 

software business in industrial companies has been largely neglected so far. In 

this study, the author will concentrate on the organizational capability aspect of 

company resources, including dynamic capabilities, as well as on the strategy 
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pursued by the industrial company through its involvement with software 

business. 

These theories are, of course, only means by which to understand and explain 

the unfolding evolution of software business in industrial firms. In this regard the 

work resembles Sallinen’s (2002) research, although her study concentrates on 

software companies and typifies their resources and business before analyzing 

their change. The reasons justifying the choice of the theoretical basis of this 

work were explained in detail above. An additional motivation for viewing 

evolving software business through resources and capabilities is that theories such 

as TCE and agency theory address business that exists and that is being executed. 

Dynamic capabilities, on the other hand, offer a means by which to analyze the 

early formative phases of the emerging new business, but within the context of 

the existing company and its resources and capabilities, that affect the new 

business through path dependencies. 

1.5 Outline of the research 

Chapter 1 is the introduction to this research and presents the field of research, the 

research gap and the research questions that are going to be answered through this 

research. Theories suitable for answering these research questions are discussed 

and the theories on which this research will be based are selected. In addition, the 

empirical context of this study, software business, is described. 

In Chapter 2, past research on resource-based theories, including the 

capability view and the dynamic capability view, is discussed, and different 

definitions and classifications of resources, capabilities and dynamic capabilities 

are reviewed. The concept of (sustained) competitive advantage is discussed in 

connection to the resource-based, capability and dynamic capability views. Four 

processes related to resources and capabilities are identified which seem to hold 

the potential to bring the firm (sustained) competitive advantage. These processes 

represent the inner context of the model of the development of software business 

in industrial companies which will be described in Chapter 4.  

Chapter 3 reviews the concept of strategy in past research and identifies three 

dimensions of strategy: the objective of strategy, the process of strategy 

formation, and the focus of strategy. The company’s strategy and the dimensions 

of strategy form the outer context of the model of the development of software 

business in industrial companies that will be described in Chapter 4.  
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In Chapter 4, a model of the development of software business in industrial 

companies is built by combining the results of the literature review on the 

resource-based view, capability approach and dynamic capability approach in 

Chapter 2 and the results of the literature review on strategy in Chapter 3. This 

model will be used as a tool to analyze the empirical data. 

Chapter 5 describes the empirical research design of this study. The 

ontological and epistemological assumptions underlying this research and the 

qualitative case study as a research method are discussed. The research design, as 

well as the empirical data collection process and the analysis process of this study 

are described in this chapter.  

In Chapter 6, the two industrial companies focused upon in this research are 

described, and the software business cases identified in these two companies are 

analyzed with help of the a priori model of software development in industrial 

companies built in Chapter 4. Special focus is placed on the capabilities, 

resources and dynamic capabilities that played a role in the development of the 

industrial companies’ different software business cases, and on the strategy the 

industrial company pursued through an involvement with software business. This 

chapter presents the results of the within-case analysis of the software business 

cases and of the industrial companies examined in this research.  

Chapter 7 presents the results of a cross-case analysis of the different 

software business cases identified in the two industrial companies based on the 

resources, capabilities, dynamic capabilities and strategy identified in Chapter 6. 

Additionally, the ways in which software business was started in the industrial 

companies is compared.  

Chapter 8 presents an improved model of the development of software 

business in industrial companies based on the analysis of the empirical data in 

Chapter 6 and Chapter 7. Additionally, theoretical and managerial implications 

and the limitations of this research are discussed, and suggestions for future 

research are given.  

In Chapter 9, the research questions asked in the introduction of this research 

are answered. Figure 3 summarizes the outline of this research.  
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Fig. 3. Outline of the research. 
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2 Resource- and Capability-Related Theories 

As argued in Chapter 1, the resource-based view, including the capability 

approach and the dynamic capability approach, will be used to research how and 

why industrial companies start to do business with software, and how it affects 

the company in turn. Next, the resource-based view, capability approach and 

dynamic capability approach will be discussed in detail. For each of the 

approaches, definitions and classifications will be presented, followed by a review 

of how those theories have been used in previous research.  

2.1 Resource-based view of the firm 

The resource-based view was first conceptualized by Penrose in The Theory of the 

Growth of the Firm (1959), but achieved wider recognition only after Wernerfelt 

(1984) and Barney (1991) had published their articles on the resource-based view. 

The resource-based view explains the importance of resources for a company in 

gaining sustained competitive advantage. According to Barney’s definition (1991: 

101), “firm resources include all assets, capabilities, organizational processes, 

firm attributes, information, knowledge, etc. controlled by a firm that enable the 

firm to conceive of and implement strategies that improve its efficiency and 

effectiveness”. This means that only strategically important and useful resources 

are considered by Barney as being firm resources. A firm achieves competitive 

advantage when it is able to implement a “value creating strategy not 

simultaneously being implemented by any current or potential competitor” 

(Barney 1991: 102).  

The main points of the resource-based view theory are to identify a firm’s 

potential key resources, evaluate whether these resources fulfil the criteria of 

being valuable, rare, imperfectly imitable and non-substitutable, and care for 

those resources that pass these evaluations as those are the resources potentially 

offering sustained competitive advantage. Apart from being valuable, a resource 

has to be rare to have the potential to give the company sustained competitive 

advantage. If several firms gain that valuable resource, they could employ the 

same value-creating strategy as the other firms possessing that valuable resource, 

thus the competitive advantage coming from that resource would be diminished. 

Connected to the resource attribute of being imperfectly imitable are the concepts 

of path dependency, causal ambiguity and social complexity. Path dependency is 

based on the assumption that certain resources can only be acquired at a certain 
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time and place. A company which is not at that particular place at that particular 

time cannot acquire the resource, which in turn makes the resource imperfectly 

imitable. Causal ambiguity occurs if none of the competing firms is able to 

understand the link between the market-leading company’s resources and its 

competitive advantage, and they are therefore not able to imitate that competitive 

advantage. Also, if the resources are very complex social phenomena, it might be 

impossible for competitors to imitate that advantage. The attribute of 

substitutability is connected to the concept of two resources being strategically 

equivalent – in other words, they can be used to implement the same strategies. A 

resource is substitutable either if the same strategy can be implemented using 

another resource, or if two different resources enable the company to implement 

strategies having an equivalent outcome. (Barney 1991.) 

According to Barney (1991), not all business processes will be a source of 

competitive advantage for a firm. Resource-based logic suggests that business 

processes that exploit valuable, but common, resources can only be a source of 

competitive parity; business processes that exploit valuable and rare resources can 

be a source of temporary competitive advantage; and business processes that 

exploit valuable, rare and costly-to-imitate resources can be a source of sustained 

competitive advantage. In addition, to realize the full competitive potential of its 

resources and capabilities, a firm must organize its business processes efficiently 

and effectively (Barney & Wright 1998). 

2.1.1 Definitions of resources 

There are almost as many different definitions of firm resources as there are 

authors writing about them, which is why it is important to have a look at 

different resource definitions before asserting which definition will be used in this 

research. As research concerning firm resources is often carried out in connection 

with the research of firm capabilities, we will here, in order to create a broader 

understanding of the relation between resources and capabilities, mention whether 

capabilities are included in an author’s definition of resources or not.  

Barney (1991: 101) defines resources as “all assets, capabilities, 

organizational processes, firm attributes, information, knowledge, etc. controlled 

by a firm that enable the firm to conceive of and implement strategies that 

improve its efficiency and effectiveness”. According to Wernerfelt (1984: 172), 

resources are “those (tangible and intangible) assets that are tied semi-
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permanently to the firm”. DelCanto and González (1999) base their definition of 

resources on Wernerfelt (1984) and Barney (1991).  

Wade and Hulland (2004: 109), whose definition of resources is based on 

Sanchez et al. (1996), define resources as “assets and capabilities that are 

available and useful in detecting and responding to market opportunities or 

threats”. From their point of view, assets and capabilities together form the 

resource-base of the firm. Just as in Barney’s (1991) definition, capabilities are 

part of the resource concept. Sanchez and Heene (1997) use the terms 

“capabilities” and “resources” throughout their article, but without giving a clear 

definition for those terms.  

Teece et al. (1997: 516) define resources as “firm-specific assets that are 

difficult if not impossible to imitate”. In their article “The dynamic resource-

based view: capability lifecycles”, Helfat and Peteraf (2003: 999) define 

resources as follows: “A resource refers to an asset or an input to production 

(tangible or intangible) that an organization owns, controls, or has access to on a 

semi-permanent basis”. Their definition of resources does not include capabilities.  

Amit and Shoemaker (1993: 35) define resources as “stocks of available 

factors that are owned or controlled by the firm”. According to their point of view, 

resources consist of know-how that can be traded, financial or physical assets, 

human capital and so on, and are converted into the finished products or services 

by using a wide range of other firm assets and bonding mechanisms. Their 

definition does not include capabilities. Makadok’s (2001) distinction between 

resources and capabilities relies on the distinction drawn by Amit and 

Shoemaker (1993) and is analogous to Miller and Shamsie’s (1996) distinction 

between systemic and discrete resources, Brumagin’s (1994) distinction between 

elementary and higher-level resources, and Black and Boal’s (1994) distinction 

between traits and configurations. 

Ocasio (1997: 198) combines Wernerfelt’s (1984) and Nelson and 

Winter’s (1982) definitions of resources, and defines resources as “a set of 

tangible and intangible assets that allow the firm to perform its activities and to 

produce its goods and services. Firm resources are embedded in the organization’s 

routines and capabilities and provide the organization with the collective skills to 

perform a wide variety of tasks.” He also follows Nelson and Winter’s (1982: 97) 

definition of routines, according to which the term “routine” refers to “a repetitive 

pattern of activity in an entire organization, to an individual skill, or, as an 

adjective, to the smooth uneventful effectiveness of such an organizational or 

individual performance”.  
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Aragón-Correa and Sharma (2003: 73) see resources as “freestanding assets 

that can be evaluated from other freestanding assets”, as opposed to capabilities. 

Miller (2003) takes a somewhat different approach and defines resources as 

asymmetries that produce superior economic returns, stating that asymmetries as 

a resource can be a source of sustained competitive advantage, even when those 

asymmetries are not seen as holding that potential.  

2.1.2 Classifications of resources 

As can be noticed, authors referring to the resource-based view or resources in 

general can be divided into two groups. The first group defines resources in a 

very broad manner, including assets, capabilities, competences and routines in 

their definitions (e.g. Barney 1991, Peteraf 1993). The second group clearly 

distinguishes between resources and capabilities (e.g. Amit & Shoemaker 1993, 

Grant 1996, Helfat & Peteraf 2003, Ethiraj et al. 2005). Interestingly, 

Barney (2001), ten years after having formulated the RBV, in which capabilities 

are included in a more general definition of resources, himself distinguishes 

between capabilities and resources. This can be interpreted as an indication that 

he has acknowledged the importance of distinguishing resources and capabilities.  

Resources have been categorized in several different ways by different 

authors. Barney (1991), based on previous classifications made by different 

authors, divides firm resources into three categories: physical capital resources, 

human capital resources, and organizational capital resources. His use of “firm 

resources” refers only to those resources that enable a firm to conceive of and 

implement strategies that improve the firm’s efficiency and effectiveness. As 

such, he does not include strategically unimportant resources in his definition.  

As opposed to Barney (1991), who only includes strategic resources (which 

are important to gain and sustain competitive advantage) in his definition of firm 

resources, Ocasio (1997) also includes in his definition of firm resources those 

that are non-distinctive and whose yield may be at or below the level of 

competitive return. He distinguishes between human, physical, technological and 

financial capital resources.  

Barney and Wright (1998) concentrate especially on the role of human 

resources in competitive advantage, and point out the importance of the firm’s 

organization allowing it to exploit its human resources. They state that human 

capital theory distinguishes between general and firm-specific skills of human 

resources.  
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Levitin and Redman (1998) research the concept of data as a resource, 

distinguish between traditional resources (financial, human, plant and equipment, 

raw materials and energy) and information-age resources (data, information and 

knowledge), and compare different resource types using several resource 

properties. Those properties consist of intangibility, consumability, shareability, 

copyability, transportability, nonfungibility, fragility, versatility, valuation, 

depreciability, source, renewability, and computer-storageability. It seems as 

though these properties were selected by the authors with a view to properties 

which are able to distinguish most clearly between data and other resources.  

Combs and Ketchen (1999) place attention on the distinction between general 

purpose assets and specific assets, where specific assets are, in contrast with 

general purpose assets, costly to redeploy.  

Lockett and Thompson (2001) distinguish between static resources and 

dynamic resources. Static resources are “those that, once in place, may be 

considered to represent a stock of assets to be utilized as appropriate over a finite 

life” (p. 725). Dynamic resources, on the other hand, “may reside in capabilities, 

for example, such as an organization’s capacity for learning, that generate 

additional opportunities over time” (Lockett & Thompson 2001: 725). Lopez 

(2005) distinguishes between capabilities and resources by arguing that resources 

are static and capabilities are dynamic; this can be compared with Lockett and 

Thompson’s (2001) classification of static and dynamic resources. 

Peng (2001), researching the RBV in connection with international business, 

points out that state-owned enterprises usually have a shortage of technological, 

financial and managerial resources, which, at least initially, rules out the 

possibility for internal (or hierarchical) growth.  

Peteraf and Bergen (2003) use the terms “resource” and “capability” 

inclusively and interchangeably and mention managerial resources in their 

research on competitive moves in the ready-to-eat cereal industry.  

Ray et al. (2004) research the customer service process of insurance 

companies and identify four resources which influence the performance of that 

process: service climate and managerial information technology knowledge being 

rather intangible, and technology resources and investments in the customer 

service process being more tangible.  

Wade and Hulland (2004), based on Day’s (1994) categorization of 

capabilities, distinguish between inside-out, spanning, and outside-in information 

system resources.  
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Prahalad and Hamel (1990) research the core competence of a company and 

argue that the human resources that are critical for the company’s core 

competence are corporate resources. As such, they should not be “locked” inside a 

business unit but should be available for reallocation all over the corporation in 

case a use yielding higher returns can be identified for them.  

Amit and Shoemaker (1993) distinguish between physical, human and 

technological resources, and additionally categorize resources and capabilities 

into strategic industry factors and strategic assets. Strategic industry factors are 

the set of resources and capabilities that have become the prime determinant of 

economic rents for industry participants, and strategic assets are “the set of 

difficult to trade and imitate, scarce, appropriable and specialized Resources and 

Capabilities that bestow the firm’s competitive advantage” (p. 36). Examples of 

strategic assets include technological capability, fast product development cycles, 

brand management, the firm’s R&D capability and the firm’s reputation. 

In connection with defining the concept of strategic relatedness of companies, 

Markides and Williamson (1994, 1996) distinguish between five types of assets 

that are nontradable, nonsubstitutable, and hard to accumulate. Those asset types 

are customer assets (including brand recognition and customer loyalty), channel 

assets (such as established channel access and distributor loyalty), input assets 

(e.g. knowledge of imperfect factor markets and loyalty of suppliers), process 

assets (including proprietary technology and product or market-specific functional 

experience) and market knowledge assets (e.g. accumulated information on goals 

and behaviour of competitors). 

Sanchez and Heene (1997) use different categorizations for resources: 

tangible vs. intangible resources, and firm-specific resources (residing within the 

firm) vs. firm-addressable resources (residing in other organizations). They also 

mention “flexible” resources, which, combined with the concept of sticky 

resources mentioned by Teece et al. (1997), pose yet another way of classifying 

resources. Those different classifications do not exclude one another; rather, they 

make it possible to distinguish different kinds of resources even more accurately.  

Del Canto and González (1999), in their research on the influence of 

resources and capabilities on a firm’s R&D activities, distinguish between 

tangible (including financial and physical) resources and intangible (including 

human and commercial) resources, stating that intangible resources are often the 

most important ones from a strategic point of view.  

Lee et al. (2001) distinguish between individual-level resources and firm-

level resources.  
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Butler (2002) distinguishes between technical, financial, locational and 

complementary resources, between IT-based resources and IT human resources, 

and between firm-specific and non-firm-specific resources when doing research 

on software companies, IT resources and IT competences.  

Mishina et al. (2002) study whether more resources are always better for 

growth, and pay special attention to two resources categories discussed in the 

growth literature: financial and human resources. Those resources differ 

substantially in their degree of stickiness, with financial resources not being 

sticky at all, and human resources being very sticky.  

Sallinen (2002) identifies resources that proved to be important for different 

industrial software supplier firms, but does not specifically categorize them.  

Zollo and Winter (2002) distinguish between financial, temporal and 

cognitive resources  

Miller’s (2003) article is concerned with asymmetries, and with how 

companies can turn them into valuable resources or capabilities. According to 

Miller’s (2003) definition, asymmetries are skills, processes, talents, assets or 

output that cannot be copied at a cost that affords economic rents. Resources, 

then, are asymmetries that produce superior economic returns. This definition of 

resources is reminiscent of Barney’s (1991) definition of resources, as both 

definitions only include resources that are strategically important: resources that 

have the potential to generate superior economic returns.  

Wagner et al. (2005) research the alignment of business and IT and define the 

IT-Business alignment as “the degree to which the information technology 

mission, objectives, and plans support and are supported by the business mission, 

objectives and plans” (p. 3). They distinguish accordingly between business 

resources and IT resources. 

It is important to make a distinction between previous research distinguishing 

between resources and capabilities, and research that includes capabilities in the 

definition and classification of resources. For that reason, previous research on 

resources is presented in two tables: Table 1 contains research that does not 

distinguish between the concepts of resources and capabilities. Table 2 contains 

research that does distinguish between those two concepts. Both Table 1 and 

Table 2 provide a summary of resource classifications by author, including 

examples of resources falling into those classifications, sorted according to the 

year in which the article was published. Tables 1 and 2 are quite lengthy, but are 

presented at this point rather than in the appendix as they aggregate important 

information representing the basis for the research at hand. 
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Table 1. Classification and examples of resources in previous research, no distinction 

between resources and capabilities. 

Author / Classification Examples 

Barney (1991) 

Physical capital resources 

Human capital resources 

Organizational capital resources 

Content: Resource-based view 

Physical capital resources: the physical technology used 

in the firm; the firm’s plant and equipment; the firm’s 

geographical location; the firm’s access to raw materials 

Human capital resources: the training, experience, 

judgement, intelligence, relationships and insights of 

individual managers and workers within the firm 

Organizational capital resources: the firm’s formal 

reporting structure; formal and informal planning; 

controlling and coordinating systems; informal relations 

among groups within the firm and between a firm and 

those in its environment 

Firm resources in general: assets; capabilities; 

organizational processes; firm attributes; information; 

knowledge 

Ocasio (1997) 

Human capital resources 

Physical capital resources 

Technological capital resources 

Financial capital resources 

Content: Influence of decision makers’ focus 

on firm behaviour 

 

Barney and Wright (1998) 

Physical capital resources 

Organizational capital resources 

Human capital resources 

Resources related to human resource 

management (HRM) 

Content: Role of human resource function in 

developing sustainable competitive 

advantage 

Physical capital resources: the firm’s plant; equipment; 

finances 

Organizational capital resources: the firm’s structure; 

planning systems; controlling systems; coordinating 

systems; HR systems 

Human capital resources: the skills, judgement, 

intelligence of the firm’s employees 

HRM-related resources: human capital skills; employee 

commitment; culture; teamwork 

Levitin and Redman (1998) 

Traditional resources 

Information-age resources 

Content: Data as a resource 

Traditional resources: financial resources; human 

resources; plant and equipment; raw materials; energy 

Information-age resources: data; information; knowledge 
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Author / Classification Examples 

Combs and Ketchen (1999) 

Strategic resources 

Content: RBV and organizational economics. 

Empirical study in restaurant chain 

Strategic resources: brand name reputation; top 

management experience 

Lockett and Thompson (2001) 

Static resources 

Dynamic resources 

Content: RBV and economics 

 

Peng (2001) 

Technical resources 

Financial resources 

Managerial resources 

Knowledge-based resources 

Content: RBV and international business 

research 

Resources: outside shareholding; social capital 

embedded in ties, networks and contracts 

Peteraf and Bergen (2003) 

Managerial resources 

Content: Empirical study on competitive 

moves in the ready-to-eat cereal industry 

Managerial resources: time; attention 

Ray et al. (2004) 

Tangible resources (including technology 

resources) 

Intangible resources 

Content: Impact of firm-specific resources on 

effectiveness of business processes. 

Empirical study: Life and health insurance 

industry in Northern America 

Tangible resources and capabilities: computer hardware 

and software; technology resources used in the process; 

investment in the customer service process 

Intangible resources and capabilities: organization’s 

commitment to customer service; service climate; 

managerial IT knowledge 

Wade and Hulland (2004) 

Outside-in IS resources 

Spanning IS resources 

Inside-out IS resources 

Content: RBV and information systems 

Outside-in IS resources: external relationship 

management; market responsiveness  

Spanning IS resources: IS business partnerships 

(manage internal relationships); IS planning and change 

management 

Inside-out IS resources: IS infrastructure; IS technical 

skills; IS development; cost-effective IS operations 
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Table 2. Classification and examples of resources in previous research, distinction 

between resources and capabilities. 

Author / Classification Examples 

Prahalad and Hamel (1990) 

Technical resources 

Corporate resources 

Imprisoned resources caught in a 

business unit 

Content: Core competences 

Corporate resource: core competences 

Amit and Shoemaker (1993) 

Strategic industry factors 

Strategic assets 

Content: Strategic assets and organizational 

rent 

Resources: know-how that can be traded (e.g. licenses 

and patents); financial or physical assets (e.g. property, 

plant, equipment); human capital etc.  

Strategic assets: technological capability; fast product 

development cycles; brand management; control of, or 

superior access to, distribution channels; a favourable cost 

structure; buyer-seller relationships; the firm’s installed 

user base; its R&D capability; the firm’s service 

organization; its reputation 

Invisible assets (= resources): tacit organizational 

knowledge; trust between management and labour 

Markides and Williamson (1994, 1996) 

5 broad classes of strategic assets (used like 

resources) 

Customer assets 

Channel assets 

Input assets 

Process assets 

Market knowledge assets 

Content: Corporate diversification 

Customer assets: brand recognition; customer loyalty; 

installed base 

Channel assets: established channel access; distributor 

loyalty; pipeline stock 

Input assets: knowledge of imperfect factor markets; 

loyalty of suppliers; financial capacity 

Process assets: proprietary technology; product-/market-

specific functional experience; organizational systems 

Market knowledge assets: accumulated information on 

the goals and behaviour of competitors; price elasticity of 

demand; market response to the business cycle 

Sanchez and Heene (1997) 

Tangible resources 

Intangible resources 

Firm-specific resources 

Firm-addressable resources 

Human resources 

Content: Theoretical. Competence theory 

Tangible resources (assets): production equipment; new 

kinds of production/delivery systems 

Intangible resources (assets): new knowledge; 

capabilities; cognitions 

Resources in general: markets for financial resources; 

intellectual resources; capital equipment; materials 
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Author / Classification Examples 

Del Canto and González (1999) 

Tangible resources 

Financial resources 

Physical resources 

Intangible resources 

Human resources 

Commercial resources 

Content: Factors determining firm’s R&D 

activities  

Financial resources: debt; equity; retained earnings 

Physical resources: equipment; manufacturing facilities, 

buildings 

Intangible resources: technological resources; 

organizational procedures 

Human resources: all expertise, knowledge (e.g. scientific 

and technological), judgement, abilities and skills, risk-

taking propensity and wisdom of individuals associated 

with the firm 

Commercial resources: reputation or image of a firm 

among its clients; relationship with foreign clients 

Barney et al. (2001) 

Resources 

Capabilities 

Content: The resource-based view 

Capabilities and resources: the firm’s management 

skills; organizational processes and routines; information 

and knowledge controlled by the firm 

Lee et al. (2001) 

Individual-level resources 

Firm-level resources 

Content: Empirical research. Technological 

start-up companies 

 

 

Butler (2002) 

Technical resources 

Financial resources 

Locational resources 

Complementary resources 

IT-based resources 

IT human resources (assets) 

Firm-specific resources (assets) in small-

to-medium-sized software enterprises 

Non firm-specific resources (assets) in 

small-to-medium-sized software 

enterprises 

Resource-types mentioned by other authors 

Customer-related resources 

Channel assets 

Process-based resources 

Human assets 

Culture-based resources 

 

IT-based resources: project management tools; IT-based 

analysis and design technologies; programming 

paradigms; development technologies and platforms; 

management of ICT infrastructure 

IT human resources: managers; technical experts; 

system analysts; developers 

Firm-specific resources: experiential and technical 

knowledge of IT human assets, embedded in a company’s 

products, and knowledge of project management and 

software process improvement techniques; documentation 

that describes how systems were developed; culture of 

innovation and risk-taking; relationships with development 

partners and funding agencies/financial institutions; 

company’s reputation in the marketplace 

Non firm-specific resources: availability of funding to 

underpin financial assets; location (proximity to a well-

populated human resource pool, dynamic economic 

climate); case-tools and other software development-

related technologies 
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Author / Classification Examples 

Content: Software companies, IT capabilities, 

IT resources and IT competencies 

Customer-related resources: customer loyalty; brand 

recognition; service network; service quality; installed base 
Channel assets: distribution network; dealer loyalty 

Process-based resources: technical know-how; physical 

technical systems; managerial systems; functional 

experience; R&D routines 

Human assets: tacit and explicit employee knowledge and 

skills 

Culture-based resources: values; norms 

Mishina et al. (2002) 

Financial resources (not sticky) 

Human resources (very sticky) 

Content: Publicly held manufacturing 

companies 

 

Sallinen (2002) 

Resources case company 1 

Resources case company 2 

Resources case company 3 

Resources case company 4 

Content: Industrial software supplier firms 

Resources case company 1: experienced founding 

members; physical location; credible growth plan; 

investments made by customers; several customers; large 

number of employees; established relationship with 

another company; own quality management handbook 

Resources case company 2: experienced founding 

members; established contacts with another company; 

employees who are specialists; reputation as an expert 

firm; relationship with another company as a good 

reference; higher number of experienced employees than 

in the beginning 

Resources case company 3: previous contacts with 

another company offering sufficient resources to 

customers; good image; larger organization with more 

human resources; access to customer intra network; own 

quality manager; project management tools; customer 

segment and technological competencies compatible with 

those of the new partner; good image and profitability 

Resources case company 4: new resources from parent 

firm; recruitment of more experienced employees 

Zollo and Winter (2002) 

Financial resources 

Temporal resources 

Cognitive resources 

Content: Mechanisms through which firms 

develop dynamic capabilities 
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Author / Classification Examples 

Miller (2003) 

Reputational resources 

Asymmetries 

Content: Empirical examples including a 

software company, a bank, and Dell 

computers 

Asymmetries: technical skills; patents; scarce raw 

material sources; exclusive alliances; a good reputation 

Wagner et al. (2005) 

Business resources 

IT resources 

Content: RBV and IT business alignment 

 

In examining the occurrence of different classifications in both Table 1 and 

Table 2, it becomes apparent that the separation between physical, human and 

financial resources is very common in research. Additionally, the resource 

categories “managerial resources” and “technical resources” and the distinction 

between tangible and intangible resources are employed by several authors. For 

the purpose of this study, which is to examine the development of software 

business in industrial companies, the following resource types are considered 

important, based on their having been a recurrent focus of research in previous 

research: physical resources, human resources, financial resources, and technical 

resources including IT(-based) (e.g. Butler 2002, Wagner et al. 2005) and IS 

resources (e.g. Wade & Hulland 2004).  

2.2 Capability approach 

Even though the capability approach is a stream within the resource-based 

research, it will be discussed as a separate theoretical view, as it offers several 

insights not covered by the original RBV. It helps to flesh out the concepts of 

resources and capabilities and the process of transferring and imitating them both 

within and between firms. Capabilities are often difficult to change once they 

have been created. In connection with the path-dependency principle, Brown and 

Eisenhardt (1997), in their case study research, found empirical evidence that 

inimitability is not only determined by the tacitness of a capability, but also by a 

complex, time-sequenced implementation process. This supports the path-

dependency principle of the resource-based view. According to Teece and Pisano 

(1998: 196), the very essence of capabilities and competencies is that “they 

cannot be readily assembled through markets.” Makadok (2001), based on the 
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definition of capabilities by Teece et al. (1997), states that capabilities cannot 

easily be bought, but that they have to be built. 

An introduction to the capability approach has already been given in Section 

1.4.2. In this section, different definitions of capabilities and different 

classifications of capabilities, including examples, will be discussed. 

2.2.1 Definitions of capabilities 

According to Foss and Foss (2000), capabilities (competences, dynamic 

capabilities, higher-order organizing principles, and so on) are meta-routines that 

represent a firm’s capacity to sustain a coordinated deployment of routines in its 

business operations. Wagner et al. (2005: 3) present a summary: “the basic 

elements of organizational capabilities are organizational routines referring to 

‘regular and predictable patterns of activity which are made up of a sequence of 

coordinated actions by individuals’”. They follow Barney et al.’s (2001) 

argument, and define capabilities as “the ability of firms to use their resources to 

generate competitive advantage” (Wagner et al. 2005: 2). Helfat and Peteraf 

(2003: 999) state that an organizational capability “refers to the ability of an 

organization to perform a coordinated set of tasks, utilizing organizational 

resources, for the purpose of achieving a particular end result”. Similarly, Wade 

and Hulland (2004: 109) state that capabilities are “repeated patterns of actions in 

the use of assets to create, produce, and/or offer products to the market”. 

According to Winter’s (2000: 983) definition, an organizational capability is “a 

high-level routine (or collection of routines) that, together with its implementing 

input flows, confers upon an organization’s management a set of decision options 

for producing significant outputs of a particular type”. Similarly, Grant (1996: 

377) writes that organizational capability is defined as “a firm’s ability to perform 

repeatedly a productive task which relates either directly or indirectly to a firm’s 

capacity for creating value through effecting the transformation of inputs to 

outputs”.  

Amit and Shoemaker (1993: 35) define capabilities, in contrast to resources, 

as “refer[ring] to 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 developed over 

time through complex interactions among the firm’s resources”. Miller (2003: 

964) defines capabilities as “bundles of complementary resources such as tacit 

knowledge, administrative skills, routines, and physical assets with the flexibility 
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to generate adaptive and valuable outputs”. Also concentrating on the resource 

aspect, Aragón-Correa and Sharma (2003: 73) take the view that capabilities are 

“organizational abilities to integrate and coordinate resources”. They argue that 

firms can accumulate large stocks of assets without generating any competitively 

useful capabilities. Makadok (2001: 389) uses Amit and Shoemaker’s (1993) 

definition of capabilities and adds that capabilities are “a special type of resource 

– specifically an organizationally embedded non-transferable firm-specific 

resource whose purpose is to improve the productivity of the other resources 

possessed by a firm”. 

It seems that there are at least three distinct concepts on which those authors 

focus in their definition of what a capability’s task is or what it operates upon: one 

group of authors concentrates on resources – some including capabilities – (e.g. 

Amit & Shoemaker 1993, Makadok 2001, Aragón-Correa & Sharma 2003, 

Wagner et al. 2005), another on routines (e.g. Foss & Foss 2000), and yet another 

concentrates on the transformation of input to output with help of capabilities 

(e.g. Grant 1996, Winter 2000, Miller 2003). Del Canto and González (1999: 894) 

define organizational capabilities, also referred to as core competences in their 

article, from yet another different perspective, as “integrated bundles of skills 

which are the result of collective learning in the organization”, putting emphasis 

on the learning aspect.  

Routines are mentioned repeatedly in connection with capabilities and 

dynamic capabilities. As defined by Zollo and Winter (2002: 340), routines are 

“stable patterns of behaviour that characterize organizational reactions to 

variegated, internal or external stimuli”. According to Winter (2003: 991), a 

routine is “a behaviour that is learnt, highly patterned, repetitious or quasi-

repetitious, founded in part on tacit knowledge and the specificity of objectives”. 

Winter (2000) clearly distinguishes between routines and capabilities in two 

ways. Firstly, whereas routines can be of any size and significance, capabilities 

are substantial in scale and significance. Secondly, routines can be entirely 

invisible and unknown to management, whereas capabilities are visible, at least in 

the minimal sense that the control levers and their intended effects are known. As 

defined in Wagner et al. (2005: 4), a routine “develops over time and is socially 

embedded making it immobile, hard to imitate and to substitute, thus showing 

strong ex-post limitations to competition”. For a more extensive discussion of the 

concept of routines, see Wagner et al. (2005). 



 54

2.2.2 Classifications of capabilities 

As is the case with resources, different authors also classify capabilities in 

different ways.  

Teece et al. (1997), in developing their theory of dynamic capabilities, 

discuss the three roles of organizational and managerial processes, which are 

coordination/integration (a static concept), learning (a dynamic concept), and 

reconfiguration (a transformational concept). These roles can be compared to 

Eisenhardt and Martin’s (2000) tasks, according to which dynamic capabilities 

can be classified.  

Aragote and Darr (2000) distinguish between individual capabilities, which 

are directly connected to a person, and organizational capabilities, which are 

embedded in the organizational structure technology and which are not affected if 

an individual leaves the company.  

Cockburn et al. (2000) reconcile competing perspectives on the origin of 

competitive advantage and mention examples of organizational capabilities, such 

as the ability to develop new products rapidly.  

Harrison et al. (2001) argue that within a diversified portfolio of existing 

businesses, resource similarities might allow a firm to gain value from existing 

managerial capabilities.  

Peng (2001) states that according to international business literature, multi-

national corporations exist because of their capabilities to transfer and exploit 

knowledge more effectively in intra-firm context than through external markets. 

He mentions technical capabilities and managerial capabilities and gives 

examples of capabilities in general.  

Peteraf and Bergen (2003) identify several capabilities needed by the ready-

to-eat cereal industry, including specialized capabilities in R&D, and food 

processing, marketing and distribution capabilities.  

Ray et al. (2004) distinguish between tangible and intangible resources and 

capabilities and mention the human resource management capability and the 

manufacturing capability.  

Prahalad and Hamel (1990) mention technical capabilities in their research on 

the core competences of a company and give several examples of capabilities.  

Day (1994) distinguishes between “outside-in”, “inside-out”, and “spanning” 

capabilities, with inside-out capabilities being deployed from the inside outwards 

and being activated by market requirements, competitive challenges and external 

opportunities; outside-in capabilities having a mostly company-external focus and 
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being responsible for connecting processes representing other organizational 

capabilities to the external environment and enabling the company to compete; 

and spanning capabilities being responsible for integrating outside-in and inside-

out capabilities, as many critical activities must be informed both by inside-out 

and outside-in processes (e.g. strategy development and new product 

development).  

Markides and Williamson (1994) categorize R&D skills, design skills and 

competences in flexible manufacturing as process capabilities.  

Grant (1996) develops a knowledge-based theory of organizational 

capabilities and presents the concept of capabilities having different capability 

levels according to their purpose, including capabilities held by an individual 

member of the organization, task-specific capabilities (low-level), broader 

functional capabilities, and cross-functional capabilities (high-level).  

Sanchez and Heene (1997) discuss management capabilities and argue that 

strategic management in competence-based competition has to expand 

management capabilities from traditional management skills in managing flows 

of funds, materials and goods to also managing flows of information, knowledge 

and conjecture about the present and the future.  

Teece et al. (1997) define management capability as the ability to effectively 

coordinate and redeploy internal and external competences.  

Rosenbloom and Christensen (1998) distinguish between strategic 

organizational capabilities and technical organizational capabilities.  

Wallin (2000) distinguishes between capabilities related to the higher-order 

system elements and those related to the lower-order system elements of a firm as 

an open system. Higher-order capabilities include the capability classes of 

culturing capability, business modelling capability, and coordination capability. 

Lower-order capabilities include the classes of resource integration capability, 

customer interaction capability (also called relationship capability), generative 

capability, and transformative capability. Wallin (2000) presents the following 

definitions. Customer-interaction capability is the ability to listen to and 

understand the customer, as well as the ability to communicate the value-creation 

possibilities of the firm to the customer. The ability to combine bundles of 

product traits (which, in terms of physical, service and people content, have the 

threshold traits required by each customer and which can be offered at costs less 

than their perceived value-creating potential) is called transformative capability. 

Generative capability is the ability to create new bundles of product traits that 

constitute firm-specific competences, and resource-integration capability refers to 
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the ability to deploy firm-addressable assets and capabilities inside and outside 

the boundaries of the firm/business unit. Culturing capability refers to the process 

of recognizing, articulating, and shaping the values and culture within the firm. 

Business modelling is the management process by which the firm develops, 

prepares and makes decisions on its future business model. Capabilities in the 

area where managers gather and interpret data, make decisions, and initiate gap-

closing actions can be called coordination capabilities. (Wallin 2000.) 

Lee et al. (2001) study the influence of internal capability and external 

networks on firm performance and identify three classes of capabilities which 

have an influence on a firm’s start-up performance: entrepreneurial orientation, 

technological capabilities, and financial resources invested during the 

development period.  

Sallinen (2002), in her research on industrial software supplier firms, 

distinguishes between production capabilities, supporting process capabilities, 

business process capabilities, and relationship capabilities. She identifies different 

instances of these capabilities in four case companies.  

Butler’s (2002) Ph.D. thesis is concerned with IT capabilities, IT resources 

and IT competences. Butler bases his own theoretical framework on Teece and 

Pisano’s (1998) dynamic capabilities framework and identifies different IT-related 

dynamic capabilities, resources (assets) and competences.  

Butler and Murphy (2003a) use the terms “competence” and “capability” 

interchangeably and distinguish between core, enabling and supplemental 

capabilities. Core capabilities are highly firm specific, enabling capabilities are 

“those deemed necessary for firms to enter the game” (Butler & Murphy 2003a: 

4), and supplemental capabilities are non-proprietary and imitable. 

In their paper “Unpacking Dynamic Capabilities in the Small-to-Medium 

Software Enterprise: Process, Assets, and History”, Butler and Murphy (2003b) 

identify different mechanisms by which small-to-medium software enterprises 

build dynamic capabilities.  

Miller (2003) distinguishes between static capabilities and dynamic 

capabilities, and shows how firms can develop asymmetries (which might be seen 

as being valueless and burdensome) into valuable assets and capabilities with the 

help of a process including asymmetry discovery, development, and market 

matching. He argues that organizational design, which is the way an organization 

organizes, controls, and motivates its resources to perform the most critical tasks, 

may itself be one of the most important and empowering capabilities of a 

company. Design, according to Miller (2003), elicits not only static capabilities 
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but can also launch ‘virtuous cycles’ that turn asymmetries into ever-growing 

capabilities.  

Santhanam and Hartono (2003) study the linkage between information 

technology capability and firm performance and conclude that companies with a 

superior IT capability exhibit superior current and sustained competitive 

advantage. 

In Butler and Murphy (2005), the authors develop a process-based model of 

business and IT capabilities and resources, further elaborating the organizational 

and managerial processes with the theory of commitment.  

Ethiraj et al. (2005) try to give answers to the questions of where capabilities 

come from and how they matter, and carry out empirical research in a company 

operating within the software services industry. They distinguish between two 

classes of capabilities on the project level: client-specific capabilities and project-

management capabilities. Client-specific capabilities are a “function of repeated 

interaction with a given client across multiple projects over time” (Ethiraj et al. 

2005: 26) and reflect tacit knowledge of the client’s business domain and 

operating routines, acquired through repeated interaction with the client. Software 

development and project management capabilities are more fungible across 

clients and industry domains and are acquired through deliberate and persistent 

investments in infrastructure (systems and processes) and training to improve the 

firm’s software development processes. The class of software development and 

project management capabilities includes three especially important capabilities: 

software design and building capability, effort estimation and management 

capability, and schedule estimation and management capability. It seems as 

though the development of valuable client-specific capabilities is supported by 

developing project management capabilities. (Ethiraj et al. 2005.) 

Teece (2007) identifies the processes of delineating the customer solution and 

the business model, of selecting decision-making protocols, of selecting 

enterprise boundaries to manage complements and “control” platforms, and of 

building loyalty and commitment as being the microfoundations of dynamic 

capabilities. He points out that the design and product specifications of products 

and the business model employed help to define the manner in which the 

enterprise delivers value to customers, entices customers to pay for value, and 

converts those payments to profit. According to Teece (2007: 1329), the function 

of a business model is “to ‘articulate’ the value proposition, select the appropriate 

technologies and features, identify targeted market segments, define the structure 

of the value chain, and estimate the cost structure and profit potential.” 
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Morgan et al. (2009) research the marketing capabilities through which 

resources are deployed into the market place as drivers of firm performance.  

They identify two interrelated marketing capability areas: capabilities concerning 

individual “marketing mix” processes, and capabilities concerned with the 

processes of marketing strategy development and execution.  

Weigelt (2009) discusses the effects that technology outsourcing has on a 

firm’s integrative capabilities and performance. According to him, a firm’s 

integrative capabilities reflect a firm’s ability to use and assimilate a new 

technology into its business processes and build upon it. 

Zollo and Winter (2002) distinguish two sets of organizational activities, 

namely operating routines (which are geared towards the operational functioning 

of the firm and which are used for the execution of known procedures for the 

purpose of generating current revenue and profit) and search routines (which seek 

to bring about desirable changes in the existing set of operating routines for the 

purpose of enhancing profit in the future).  

Helfat and Peteraf (2003) divide organizational capabilities into operational 

capabilities and dynamic capabilities.  

Winter (2003) discusses the concept of higher- and lower-order (dynamic) 

capabilities. He defines zero-level capabilities as “how we earn a living now” 

capabilities, meaning that without them the firm would not be able to collect the 

revenue from customers and buy more inputs for the production of its products or 

services.  

As Prieto and Easterby-Smith (2006) found from previous research, 

significant routines can be located at both strategic (e.g. Zollo & Singh 2004) and 

operational levels (e.g. Feldman 2004).  

An important distinction between the research of different authors, as already 

mentioned in the previous section, can be made based on whether the author sees 

capabilities as firm resources, or whether he distinguishes clearly between 

resources and capabilities. Additionally, there are several authors who distinguish 

between regular operational capabilities and dynamic capabilities.  

A summary of capability classifications by author, including examples of 

capabilities falling into those classifications, is presented in Table 3, concerning 

research where no distinction between capabilities and resources has been made, 

and Table 4, concerning research where resources and capabilities have been 

distinguished. Both tables are sorted according to the years in which the 

respective research was published. Although these tables are lengthy, they are 

presented at this point rather than in the appendix as they present information that 
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is essential for this study and that will be used as a basis for analyzing the 

empirical data in Chapter 6. 

Table 3. Classification and examples of capabilities in previous research, no 

distinction between resources and capabilities. 

Author / Classification Examples 

Teece et al. (1997) 

Management capability 

Content: Dynamic capabilities 

and strategic management 

Management capability: ability to effectively coordinate and redeploy 

internal and external competences 

Argote and Darr (2000) 

Individual capabilities 

Organizational capabilities 

Content: Knowledge repositories 

 

Cockburn et al. (2000) 

Internal organizational 

capabilities 

Content: Empirical study; 

science-driven drug discovery 

Internal organizational capabilities: abilities to: develop new products 

rapidly; understand customer needs profoundly; take advantage of new 

technologies cheaply 

Harrison et al. (2001) 

Managerial capabilities 

Content: Resource 

complementary 

 

Peng (2001) 

Technical capabilities 

Managerial capabilities 

Content: RBV and international 

business research 

Capabilities in general (identified in the case study): ability to transfer 

and exploit knowledge more effectively in intra-firm context than through 

external markets; capability in multiple industry entries; capability of the 

multinational (licensor) in deploying its know-how; and limitations to the 

capabilities of the other firm (licensee) in effectively and efficiently 

acquiring and integrating the particular knowledge 

Peteraf and Bergen (2003) 

Capabilities in general 

Content: Theoretical 

Empirical study: competitive 

moves in the RTE cereal industry 

Capabilities in general: R&D capabilities; marketing capabilities; 

distribution capabilities 
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Author / Classification Examples 

Ray et al. (2004) 

Human resource 

management capability 

Manufacturing capability 

Tangible resources and 

capabilities 

Intangible capabilities and 

resources 

Content: Impact of firm-specific 

resources on the effectiveness of 

business processes 

Empirical study: The life and 

health insurance industry in 

Northern America 

Tangible resources and capabilities: computer hardware and 

software; technology resources used in the process; investment in the 

customer service process 

Intangible resources and capabilities: the organization’s commitment 

to customer service; service climate; managerial IT knowledge 

Table 4. Classification and examples of capabilities in previous research, distinction 

between resources and capabilities. 

Author / Classification Examples 

Prahalad and Hamel (1990) 

Technical capabilities 

Content: Core competences 

Capabilities in general: ability to build, at a lower cost and more 

speedily than competitors, the core competences that spawn 

unanticipated products; ability to consolidate corporation-wide 

technologies and production skills into competences that empower 

individual businesses to adapt quickly to changing opportunities 

Day (1994) 

Outside-in capabilities 

Spanning capabilities 

Inside-out capabilities 

Content: Market-driven 

organizations 

Outside-in capabilities: market sensing; customer linking; channel 

bonding; technology monitoring; anticipating market requirements 

ahead of the competition 

Spanning capabilities: customer order fulfilment; pricing; purchasing; 

customer service delivery; new product/service development; strategy 

development 

Inside-out capabilities: financial management; cost control; 

technology development; integrated logistics; 

manufacturing/transformation process; human resource management 

(recruiting, training, motivating employees); environment health and 

safety 

Markides and Williamson (1994) 

Process capabilities 

Content: Corporate diversification 

Capabilities in general: competence in brand-building; competence in 

building customer loyalty 

Process capabilities: R&D skills; design skills; competences in flexible 

manufacturing 
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Author / Classification Examples 

Grant (1996) 

Organizational capabilities 

identified in a case study: 

Cross-functional capabilities 

Broad functional capabilities 

Activity-related capability 

(process-related only) 

Specialized capabilities 

(manufacturing-related only) 

Single-task capabilities 

Content: Knowledge as a 

resource 

Empirical context: manufacturer of 

private-branch telephone 

exchanges (PBX) 

Cross-functional capabilities: new product development capability; 

customer support capability; quality management capability 

Broad functional capabilities: operations capability; R&D and design 

capability; marketing and sales capability; human resource 

management capability 

Activity-related capabilities: manufacturing capability; materials 

management capability; process engineering capability, product 

engineering capability, and test engineering capability  

Specialized capabilities: printed circuit-board, Telset and system 

assembly 

Sanchez and Heene (1997) 

Managerial capabilities 

Content: Competence theory 

Managerial capabilities: managing flows of funds, materials and 

goods (traditional management capabilities); managing flows of 

information, knowledge and conjecture about the present and the future 

Teece et al. (1997) 

Management capability 

Content: Dynamic capabilities 

Management capability: effectively coordinating and redeploying 

internal and external competences 

Rosenbloom and Christensen 

(1998) 

Organizational capabilities 

Technological capabilities 

Strategic capabilities 

Commercial capabilities 

Content: History of disk-drive 

innovation 

 

Wallin (2000) 

Higher-order capabilities 

Lower-order capabilities 

Content: Competence building 

Higher-order capabilities: culturing capability; business modelling 

capability; coordination capability 

Lower-order capabilities: resource integration capability; customer 

interaction capability; generative capability; transformative capability 
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Author / Classification Examples 

Lee et al. (2001) 

Internal capabilities influencing 

start-up performance 

Entrepreneurial orientation 

Technological capabilities 

Financial resources invested 

during development period 

Tacit capability 

Content: Technological start-up 

companies 

 

Three dimensions of entrepreneurial orientation: innovativeness; 

risk-taking behaviour; proactiveness 

Technological capabilities: patents protected by law; technological 

knowledge; production skills that are valuable and difficult for 

competitors to imitate; trade secrets; know-how generated by R&D; 

other technology-specific capital 

Tacit capability: quality control capability 

Sallinen (2002) 

Production capabilities 

Supporting process 

capabilities 

Business process capabilities 

Relationship capabilities 

Content: Industrial software 

supplier firms 

Production capabilities case company 1: software development and 

project management skills; development and documentation of own 

software development and project management practices; know-how in 

technologies connected to wireless systems  

Production capabilities case company 2: expertise in customer’s 

core technologies; software development and project management 

practices from new parent firm 

Production capabilities case company 3: experience mainly in 

automation systems engineering; development of own software 

development and project management practices; development of both 

core-product technology and support technology software; competence 

in developing customized testing and measurement solutions 

Production capabilities case company 4: basic programming 

capability; competence in developing web-based software; basic 

project management skills 

Supporting process capabilities case company 1: marketing skills; 

quality management skills; effective training practices; development of 

own quality management practices; ideas of employees gathered and 

analyzed systematically 

Supporting process capabilities case company 3: efficient 

recruitment; use of an advertising agency for marketing; development 

of own quality management practices; people rotated among different 

types of projects; marketing and negotiation 

Business process capabilities case company 1: management 

practices and strategy defined; management of the organization’s 

structure; distribution of growth between different offices: organizational 

structure and different responsibilities of personnel defined from the 

beginning;  

Business process capabilities case company 2: some efforts 

towards developing more formal organizational structure and 

management practices 
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Author / Classification Examples 

Business process capabilities case company 3: managers actively 

seeking special focus for firm; organization structured into business 

units; systematic competence development in selected areas 

connected to business units; focus on projects where customer can and 

will let the supplier operate independently 

Relationship capabilities case company 1: ability to operate as a 

formally secure partner in a customer relationship; ability to take 

responsibility for operations; knowledge of how to operate as 

subcontractor; contractual knowledge and negotiation skills; increased 

ability to take responsibility for operations 

Relationship capabilities case company 2: ability to adjust at the 

operational level; extensive know-how concerning customer practices, 

projects and technologies 

Relationship capabilities case company 3: taking responsibility for 

operations; ability to formally operate as a secure partner; high 

software development capability 

Butler and Murphy (2003a) 

IT capabilities 

Core 

Enabling 

Supplemental  

Dimension of competences 

Industry-specific 

Firm-specific 

Task-specific  

Typology of competences 

Meta-competence 

Industry competence 

Intra-organizational 

competence 

Standard technical 

competence 

Technical trade competence 

Unique competence 

Content: Software companies, IT 

capabilities, IT resources and IT 

competences 
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Author / Classification Examples 

Butler and Murphy (2003b) 

Process-related IT 

competences (identified in 

case company) 

Content: Software companies, IT 

capabilities, IT resources and IT 

competencies 

Process-related IT competence: project management; business 

analysis; system analysis; programming; IT infrastructure support 

Miller (2003) 

Capabilities in general 

Static capabilities 

Technical capabilities 

Content: Competitive advantage 

through asymmetries. Empirical 

examples include a software 

company, a bank, and Dell 

computers. 

Capabilities in general: ability to improve team performance; global 

capability; the design of the organization 

Santhanam and Hartono (2003) 

IT capability 

Content: IT capability 

 

Butler and Murphy (2005) 

IT capabilities 

Core 

Enabling 

Supplemental  

Content: Software companies, IT 

capabilities, IT resources and IT 

competencies 

 

 

Ethiraj et al. (2005) 

SW services industry capabilities 

at the project level 

Client-specific capabilities 

Project-management 

capabilities 

SW development and project 

management capabilities 

SW design and building 

capabilities 

Effort estimation and 

management capabilities 

 

SW design and building capabilities: capability of understanding the 

requirements of the client and of designing an appropriate system or 

architecture; capability of efficiently and effectively building the code in 

conformance to the design; capability of coordinating the entire code 

development process 

Effort estimation/management capabilities: accurately assessing 

requirements of the client; assessing the resource inputs of effort 

required to build and execute the project; identifying appropriate 

resources (e.g. people with the necessary skills, experience, availability 

etc.); creating and using prior experience/data to arrive at accurate 

estimates of resource/effort requirements; ensuring the effective 

management and deployment of the required resources 
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Author / Classification Examples 

Schedule estimation and 

management capabilities 

Content: SW services industry 

Schedule estimation/management capabilities: correctly estimating 

duration/schedule for completing the project, deployed and managed to 

complete the project within the planned schedule 

Teece (2007) 

Capabilities which are the 

foundation of dynamic capabilities  

Product architecture and 

business model selection 

Enterprise boundary selection 

to manage complements and 

“control” platforms 

Selecting decision-making 

protocols 

Building loyalty and 

commitment 

Content: nature and 

microfoundations of dynamic 

capabilities 

Product architecture and business model selection: creating, 

adjusting, honing and replacing business models; selecting target 

customers; designing mechanisms to capture value; selecting the 

technology and product architecture; estimating the cost structure and 

profit potential; identifying target market segments 

Enterprise boundary selection to manage complements and 

“control” platforms: calibrating asset specificity; controlling bottleneck 

assets; assessing appropriability; recognizing, managing, and capturing 

cospecialization economies 

Selecting decision-making protocols: recognizing inflexion points 

and complementarities; avoiding decision errors and anticannibalization 

proclivities 

Building loyalty and commitment: demonstrating leadership; 

communicating effectively; recognizing non-economic factors, values, 

and culture 

Morgan et al. (2009) 

Marketing capabilities 

Marketing capabilities 

concerning individual “product 

mix” processes  

Marketing capabilities 

concerned with the process of 

marketing strategy 

development and execution 

Content: Marketing orientation, 

marketing capabilities and firm 

performance 

Marketing capabilities concerning individual “product mix” 

processes: product development; product management; pricing; 

selling; marketing communications; channel management 

Marketing capabilities concerned with the processes of marketing 

strategy development and execution: marketing planning; marketing 

implementation 

Weigelt (2009) 

Integrative capability 

Content: The effect of technology 

outsourcing on a firm’s integrative 

capabilities and performance 

 

As becomes clear from Table 3 and Table 4, apart from categorizing capabilities 

based on the process or organizational area in which they are applied (e.g. 

technological capabilities, managerial capabilities, IT capabilities and so on), 
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previous research has also categorized capabilities according to, amongst other 

factors, their application level (industry-level, firm-level or individual-level), the 

extent of their application area (single-task specific or cross-functional), and their 

importance in relation to the core business (core, enabling or supplemental). 

Tables 3 and 4 reveal that managerial capabilities (including project 

management capabilities) and technological capabilities are taken into 

consideration by several different authors. Both categories are important for the 

research at hand, as it can be assumed that certain technological and managerial 

capabilities will support the successful carrying out of software business. As this 

research focuses on the development of software business in industrial 

companies, there are also several other important categories of capabilities 

mentioned in previous research. IT capabilities and competences (e.g. Butler & 

Murphy 2003a, Santhanam & Hartono 2003, Butler & Murphy 2005) are strongly 

related to software business, as the development and sale of the software the 

potential customer’s IT systems the software will run on, as well as the IT 

systems the software is being developed on, have to be considered. Additionally, 

software services industry capabilities and software development capabilities (e.g. 

Ethiraj et al. 2005) are, as their name already reveals, important for software 

business. In order to provide a clearer structure of the capabilities identified in 

previous research, capabilities will be categorized into “software development 

capabilities” and “general business capabilities”. 

Table 5 summarizes the most important categories of capabilities related to 

software business which could be identified in previous research in the areas of 

software development, the software industry and information technology, as well 

as in research on business in general. These areas include different software 

development capabilities, project management capabilities and capabilities 

relevant when conducting business in general. The capabilities in Table 5 are 

separated into two classes, “software development capabilities” and “general 

business capabilities”, based on whether they have also been mentioned in articles 

related to software development or software business, or only in articles that did 

not focus on software development or software business.6  

                                                        
6 This list of capabilities identified in previous research, which is summarized in Table 5, will be used 
as the basis when identifying different capabilities related to the development of software business in 
industrial companies in the empirical data analysis in Chapter 6.  
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Table 5. Classification and examples of capabilities relevant to the research at hand. 

Capability 

Classification 

Capability Author, example 

Software 

development 

capabilities 

Software 

development 

Butler and Murphy (2003b) 

Programming capability 

Sallinen (2002) 

Expertise in core technologies 

Development of own software development practices 

Competences in developing customized testing and 

measurement solutions 

 Software integration Weigelt (2009) 

Integrative capability 

 Software support Butler and Murphy (2003b) 

Capability to support IT infrastructure 

Grant (1996) 

Customer support capability 

 Software training Sallinen (2002) 

Effective training practices 

 Understanding user 

needs 

Ethiraj et al. (2005) 

Capability to understand client requirements and design an 

appropriate system or architecture 

Cockburn et al. (2000) 

Ability to understand customer needs profoundly 

 Requirement 

engineering 

Ethiraj et al. (2005) 

Ability to understand client requirements and design an 

appropriate system or architecture 

Ability to efficiently and effectively build the code in 

conformance to the design 

Ability to accurately assess the requirements of the client 

 Making software 

documentation 

Sallinen (2002) 

Development and documentation of own software 

development and project management practices 
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Capability 

Classification 

Capability Author, example 

 Software project 

management 

Ethiraj et al. (2005) 

Ability to coordinate the code development process 

Ability to ensure effective management and deployment of the 

required resources 

Ability to ensure that project resources are deployed and 

managed effectively to complete the project within the planned 

schedule 

Sallinen (2002) 

Development of own project management practices 

 Resource and time 

estimation 

Ethiraj (2005) 

Effort estimation capability 

Ability to assess resource inputs of effort required to build and 

execute the project 

Ability to identify appropriate resources 

Ability to create and use prior experience/data to arrive at 

accurate estimates of resource/effort requirements 

Schedule estimation capability 

Ability to estimate correctly the duration/schedule for 

completing the project 

General 

business 

capabilities 

Marketing and sales Sallinen (2002) 

Marketing skills 

Use of advertising agency for marketing 

Peteraf and Bergen (2003) 

Marketing capabilities 

Grant (1996) 

Marketing and sales capability 

Morgan et al. (2009) 

Marketing planning 

Marketing implementation 

Selling 

 Estimating customer 

segment size 

Teece (2007) 

Selecting target customer segment 

Estimating the profit potential 

 Cost control Day (1994) 

Cost Control 

Teece (2007) 

Estimating the cost structure 
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Capability 

Classification 

Capability Author, example 

 Branding a product Markides and Williamson (1994) 

Competence in brand-building 

 Predicting market 

development 

Day (1994) 

Anticipating market requirements ahead of competitors 

 Identifying 

opportunities 

Day (1994) 

Market sensing 

 Pricing Day (1994) 

Pricing 

Morgan et al. (2009) 

Pricing 

 Purchasing software Day (1994) 

Purchasing 

2.3 Dynamic capabilities 

A short introduction to the dynamic capability approach was given in Section 

1.4.2. As the resource-based view does not explain how and why certain firms 

have a competitive advantage in situations of rapid and unpredictable change, 

Teece et al. (1997) expanded the resource-based view to dynamic markets. 

Dynamic capabilities were first presented in the form of a framework in 

“Dynamic capabilities and strategic management” (Teece at al. 1997). Lopez 

(2005) concludes that dynamic capabilities are formed as a subgroup of firm 

capabilities. 

Eisenhardt and Martin (2000) argue that dynamic capabilities, even though 

they are path-dependent and to a certain degree firm-specific, show significant 

commonalities across firms. They state that dynamic capabilities are necessary 

but not sufficient conditions for competitive advantage. Other authors agree that 

dynamic capabilities are necessary to sustain competitive advantage in the long 

term (e.g. Hoopes et al. 2003).  

Prieto and Easterby-Smith (2006) mention the use of the dynamic capability 

approach in fast-changing environments, stating that dynamic capabilities can – 

but do not necessarily – imply constant change. Dynamic capabilities rather have 

the potential to extend, modify or create internal resources and routines as 

appropriate.  
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According to Winter (2003), organizational change can also occur without the 

possession of dynamic capabilities, but this kind of change is the rather ad-hoc 

problem solving which typically appears in response to novel challenges from the 

environment, and other relatively unpredictable events. Change induced by 

dynamic capabilities, on the other hand, is highly patterned and repetitive. 

Next, different definitions, classifications and examples of dynamic 

capabilities will be discussed. 

2.3.1 Definitions of dynamic capabilities 

As is also the case with the definition of resources and capabilities, there exist 

several different definitions of dynamic capabilities, some of which will be 

introduced next. Teece et al. (1997: 516) define dynamic capabilities as “the 

firm’s ability to integrate, build, and reconfigure internal and external 

competences to address rapidly changing environments”. The term “dynamic” 

refers to the capacity to renew competences so as to achieve congruency with the 

changing business environment. Teece (1998: 72) defines dynamic capabilities as 

“the ability to sense and then to seize new opportunities, and to reconfigure and 

protect knowledge assets, competencies, and complementary assets and 

technologies to achieve sustainable competitive advantage”. Helfat and Peteraf 

(2003: 999) classify organizational capabilities, which consist of routines, into 

operational and dynamic capabilities, where operational capabilities have a direct 

effect on the firm’s output, and dynamic capabilities only indirectly affect the 

firm’s output through an impact on operational capabilities. According to them, 

dynamic capabilities “build, integrate or reconfigure operational capabilities”.  

Aragón-Correa and Sharma (2003: 73) define dynamic capabilities by stating 

that “they vary with the level of market dynamism and enable an organization to 

adapt to changes in the general business environment”. Zollo and Winter (2002: 

340) distinguish between operating routines and dynamic capabilities, and define 

a dynamic capability as “a learned and stable pattern of collective activity through 

which the organization systematically generates and modifies its operating 

routines in pursuit of improved effectiveness”. According to them, this definition 

avoids the near tautology of defining capability as ability, and specifically 

identifies operating routines as the object on which dynamic capabilities operate 

(as opposed to the more generic “competences”). As such, Zollo and Winter’s 

(2002) definition of operating routines goes along with Helfat and Peteraf’s 

(2003) definition of operational capabilities, which consist of routines.  
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Similarly to Teece et al. (1997), Eisenhardt and Martin (2000: 1107) define 

dynamic capabilities as “the firm’s processes that use resources – specifically the 

processes to integrate, reconfigure, gain and release resources – to match and 

even create market change. Dynamic capabilities thus are the organizational and 

strategic routines by which firms achieve new resource configurations as markets 

emerge, collide, split, evolve, and die”. Based on Eisenhardt and Martin (2000), 

Wheeler (2002: 127) defines dynamic capabilities as “[firm] processes that use 

resources – specifically the processes to integrate, reconfigure, gain and release 

resources – to match and even create market change”.  

Ocasio (1997: 201) does not use the term “dynamic capabilities”, but his 

definition of “organizational moves” is strongly reminiscent of the definitions of 

dynamic capabilities listed above. According to him, organizational moves are 

“the myriad of actions undertaken by the firm and its decision makers in response 

to or in anticipation of changes in its internal and external environment”. His 

point of view takes resources into account, as he states that organizational moves 

encompass both the exchange of resources and information with the firm’s 

external environment and changes in the firm’s own resources and attention 

structures.  

Just as in the comparison of different definitions of organizational 

capabilities, authors concerned with the dynamic capability view can also be 

divided into at least two groups: the ones defining dynamic capabilities in 

connection with routines and processes (e.g. Zollo & Winter 2002, Helfat & 

Peteraf 2003), and the ones concentrating on the resource perspective in their 

definitions of dynamic capabilities (e.g. Teece et al. 1997). 

2.3.2 Classifications of dynamic capabilities 

Dynamic capabilities are classified differently by different authors, as resources 

and capabilities are.  

Markides and Williamson (1994), in connection to the diversification of 

firms, argue that it is better to build capabilities that add to competitive advantage 

in both of the markets in which the company is doing business, and give some 

examples of process capabilities and dynamic capabilities (which they refer to as 

“competences”). Markides and Williamson (1996) distinguish between strategic 

assets and competences, where competence is the know-how needed to build 

assets. This definition of competences goes along with Teece et al.’s (1997) 

definition of dynamic capabilities.  
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Eisenhardt and Martin (2000) discuss what dynamic capabilities actually are, 

and argue that there exist common features among effective dynamic capabilities 

and that multiple paths can lead to the same dynamic capabilities. They give 

examples of common characteristics of certain dynamic capabilities, and classify 

dynamic capabilities according to the tasks the certain dynamic capability has. 

Those tasks are the integration of resources, the reconfiguration of resources, and 

the gain and release of resources. Eisenhardt and Martin (2000) distinguish 

between dynamic capabilities in moderately dynamic markets and dynamic 

capabilities in high-velocity markets. Dynamic capabilities in moderately 

dynamic markets resemble the traditional conception of routines, they are 

complicated, predictable and analytical processes that rely extensively on existing 

knowledge, and have a linear execution and slow evolution over time. Dynamic 

capabilities in high-velocity markets are simple (not complicated), experimental 

(not analytical), and iterative (non-linear), and they are difficult to sustain. Helfat 

and Peteraf (2003) pick up this definition of operational capabilities and dynamic 

capabilities as a set of routines. They distinguish two kinds of routines: those that 

perform individual tasks and those that coordinate the individual tasks. 

Sallinen (2002) identifies a number of dynamic capabilities in her research on 

different industrial software supplier companies and classifies them based on the 

different tasks Eisenhardt and Martin (2000) identify for dynamic capabilities. 

As mentioned in the presentation of the different classifications of 

capabilities (Section 2.2.2), Zollo and Winter (2002) distinguish between 

operating routines and dynamic capabilities (which are dedicated to the 

modification of operating routines), and argue that learning mechanisms are 

second-order dynamic capabilities.  

Butler and Murphy (2003b) distinguish between soft IT dynamic capabilities 

and hard IT dynamic capabilities and give several examples of both of these 

classes of dynamic capabilities. 

Winter (2003) discusses the concept of higher- and lower-order (dynamic) 

capabilities, and presents new product development as a prototypical example of a 

first-order dynamic capability.  

Mathiassen and Vainio (2007) distinguish between activity- and firm-level 

dynamic capabilities and apply Heackel’s (1995) sense-and-respond model to 

identify the dynamic capabilities of small software firms.  

Prieto and Easterby-Smith (2006), in their case study, identify several 

dynamic capabilities and classify them according to whether those dynamic 



 73

capabilities generate flexibility in the strategic deployment of resources, or 

whether those dynamic capabilities enable flexibility and adaptation of routines.  

Classifications and examples of dynamic capabilities can be found in Table 6. 

The table is sorted by year of publication of the research. 

Table 6. Classification and examples of dynamic capabilities in previous research. 

Author / Classification Examples 

Markides and Williamson (1994) 

Dynamic capabilities (referred 

to as “competences” in the 

article) 

Content: Corporate diversification 

Dynamic capabilities: brand building competence; mass market 

research competence; (market) monitoring competence; (core) 

competence in providing superior product quality; (core) competence in 

supporting the product with good services; (core) competence in 

developing high quality products and after-sales support; skills in 

building and managing distribution and dealer networks 

Eisenhardt and Martin (2000) 

Tasks of dynamic capabilities:  

Integrate resources 

Reconfigure resources 

Gain and release resources 

Content: Theoretical research on 

dynamic capabilities 

Common characteristics of dynamic capabilities that integrate 

resources (e.g. product development routines): cross-functional 

teams; routines that ensure that concrete and joint experiences occur 

among team members (brain storming sessions); extensive external 

communication 

Common characteristics of dynamic capabilities that reconfigure 

resources: transfer processes include routines for replication and 

brokering used by managers to copy, transfer and recombine 

resources; resource allocation routines; coevolving; patching (strategic 

process that centres on routines to re-align the match-up of business) 

Common characteristics of dynamic capabilities that gain and 

release resources: knowledge creation routines; alliances and 

acquisition routines (pre-acquisition routines; post-acquisition routines; 

routines for co-evolving to capture synergies among resources located 

at different parts of the organization); exit routines 

Examples of dynamic capabilities: knowledge acquisition process; 

product development process 
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Author / Classification Examples 

Sallinen (2002) 

Dynamic capabilities  

Content: Empirical study of 

dynamic capabilities in industrial 

software supplier firms 

Dynamic capabilities case company 1: management’s clear 

strategic vision and attitude towards developing the firm; right timing; 

management’s active role in developing the company’s competence 

base; effecting a balance between competence development and the 

growth of the firm 

Dynamic capabilities case company 2: merging at right moment 

(growth otherwise difficult; staying in the current mode of operation too 

risky) 

Dynamic capabilities case company 3: search for specific firm 

competencies; proper timing for resource hiring; manager’s vision for 

development; different ways of producing software used in enhancing 

competence development, learning and image building; focusing on 

areas where more independent software development was considered 

possible; finding partner with compatible competencies and similar 

type of customers 

Zollo and Winter (2002) 

Second-order dynamic 

capabilities 

Content: Mechanisms through 

which firms develop dynamic 

capabilities 

Second-order dynamic capabilities: learning mechanisms (as they 

are themselves systematic) 

 

Butler and Murphy (2003b) 

Firm-specific IT dynamic 

capabilities (observed in a case) 

Soft IT dynamic capabilities 

Hard IT dynamic capabilities  

Content: Software companies, IT 

capabilities, IT resources and IT 

competences 

Soft IT dynamic capabilities: ability to build business partnerships 

and collaborate with business and academic partners over long time 

horizons; ability to secure adequate funding to develop innovative 

software, while at the same time strengthening and growing the firm’s 

supplementary, enabling, and core capabilities; ability to effectively 

manage the IT development process and the IT human asset by acting 

as overall facilitators, mentors, integrators, knowledge nodes and so 

on; ability to engender high levels of commitment and creativity among 

IT professionals; ability of the IT professional to acquire experiential 

knowledge of interpersonal communication techniques, to understand 

the business needs of customers, to be creative and imaginative, and 

to script and represent graphically the salient aspects of the client’s 

problem domains; the ability of IT professionals to integrate 

themselves with their “community-of-practice” and share their 

experiential and technical knowledge 

Hard IT dynamic capabilities: ability to build applications for 

heterogeneous platforms; ability to rapidly master and apply IT skills in 

new programming languages, technology platforms, and case tools, 

and subsequently move on to other areas and learn new skills 
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Author / Classification Examples 

Winter (2003) 

First-order dynamic capability 

Content: Higher- and lower-order 

dynamic capabilities 

First-order dynamic capability: new product development 

Prieto and Easterby-Smith (2006) 

Dynamic capabilities 

concerning resources 

Dynamic capabilities 

concerning routines 

Content: Empirical study of 

dynamic capabilities in the 

development and supply of 

chemicals 

Dynamic capabilities generating flexibility in the strategic 

deployment of resources: reliance on partnerships with established 

local companies means that new business can be established quickly, 

and this enables competences and knowledge to be moved quickly 

from one country or setting to another; as local partners are 

independent, it is easier for the partners to devise contracts with 

customers that take account of local circumstances 

Dynamic capabilities generating flexibility of routines: acceptance 

at a strategic level that business processes and partnership 

arrangements might vary according to different national circumstances; 

because the company is young, routines have to be invented from 

scratch, and therefore there is no embedded resistance to change in 

the old ways of doing things 

Mathiassen and Vainio (2007) 

Activity-level dynamic 

capabilities 

Firm-level dynamic 

capabilities 

Content: Dynamic capabilities in 

small software firms 

Activity-level dynamic capabilities: developing fast response to 

customers; designing interaction with external environments; 

interacting with customers; managing customer diversity; matching 

competences and customer requests; developing modular product 

offerings; addressing market dynamics 

When comparing the capability classifications made in Table 3 and Table 4 to the 

dynamic capability classifications in Table 6, it becomes apparent that relatively 

few classifications of dynamic capabilities have been made in previous research. 

This is probably due to the relatively young age of this field of research, as most 

of the empirical research on dynamic capabilities has been carried out since the 

year 2000. In the research at hand, classifications of dynamic capabilities will be 

made based on the empirical research, as previous research does not offer a broad 

enough base of classifications relevant to the research of software business. 
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2.4 Previous research using the resource, capability and dynamic 
capability approaches 

As mentioned above, the RBV is based on the idea that firms differ in their 

bundles of resources and capabilities, and that firms which possess rare, valuable, 

inimitable and un-substitutable resources and (dynamic) capabilities have the 

possibility to gain sustained competitive advantage by that. Not all, but most of 

the resource- and capability-based research tries to explain the development 

and/or sustainability of competitive advantage in some way. When research tries 

to explain firm performance, company growth or the gaining of rents, it all comes 

back to the research of competitive advantage. Companies that perform better 

than others are likely to have competitive advantage, companies that want to grow 

fast want to gain competitive advantage, and companies that are able to gain rents 

and are profitable have some kind of competitive advantage over other firms. As 

the focus of resource- and capability-based research is the gaining and sustaining 

of competitive advantage, it is important also to have a look at the ways in which 

that competitive advantage can be gained, according to previous research. This 

chapter will review previous research based on the RBV, capability approach and 

dynamic capability approach, putting an emphasis on processes related to 

resources and capabilities that hold the potential for (sustained) competitive 

advantage. Additionally, connections between resource and capability processes 

will be stressed. 

2.4.1 The resource-based view in previous research 

Amit and Shoemaker (1993) research conditions that can lead to sustainable 

economic rents, and argue that firms can have sustained economic rents based on 

the differences in resources and capabilities between companies. They state that 

the challenge for managers is to identify, develop, protect and deploy resources 

and capabilities in a way that provides the firm with a sustainable competitive 

advantage and hence with a superior return on capital (Amit & Shoemaker 1993: 

33). They also point out that available rents are “determined by the applicability 

of a firm’s bundle of resources and capabilities” (Amit & Shoemaker 1993: 39). 

Barney (1991: 108), who includes capabilities in his definition of resources, says 

that “if a firm obtains valuable and rare resources because of its unique path 

through history, it will be able to exploit those resources in implementing value-

creating strategies that cannot be duplicated by other firms”. This suggests that in 
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order to gain competitive advantage, companies need to obtain and also exploit 

valuable and rare resources. Barney and Wright (1998: 35) put this even more 

explicitly, in connection to human resources, saying that “in order for any 

characteristic of a firm’s human resources to provide a source of sustained 

competitive advantage, the firm must be organized to exploit the resources”.  

Del Canto and González (1999) carry out a resource-based analysis of the 

factors determining a firm’s R&D activities. They hypothesize about the effect of 

three types of resources (financial, physical and intangible resources) on the 

probability that a firm will carry out R&D activities, and carried out empirical 

research. Eisenhardt and Schoonhoven (1996) make use of the RBV in 

researching strategic alliance formation in the semiconductor industry. Harrison et 

al. (2001) research organizational alliances and state that companies can create 

and sustain competitive advantage by integrating complementary resources.  

Based on the RBV, Markides and Williamson (1994) find in their empirical 

research that related diversification enhances performance only if it allows a 

business to gain preferential access to strategic assets (those that are rare, 

valuable, imperfectly imitable and costly to imitate). Mishina et al. (2002) 

develop the resource-based view of growth, and consider whether human resource 

slack or financial resource slack in fact supports company growth.  

Ray et al. (2004) highlight the problem that occurs when the validity of the 

RBV is tested by researching the effect of certain firm resources on overall firm 

performance. As firm performance is a highly aggregated variable, they suggest 

that research should instead be carried out on the effect of certain resources on 

business processes. They state that resources can only be a source of competitive 

advantage if they are being exploited through business processes (Ray et al. 2004: 

26).  

Makadok (2001) also provides interesting insights into resource-based and 

capability-based theories. He distinguishes between two mechanisms presented in 

strategic literature by which companies can create economic rents: the resource-

picking and the capability-building mechanisms. The resource-picking 

mechanism, which is based on the Ricardian principle of rents (Ricardo 1821: 53–

75) and upon which the RBV is also based, affects economic profit before the 

acquisition of resources and has an impact on the decision phase, as the company 

can gain economic profit by avoiding taking on bad or harmful resources. The 

capability-building mechanism is based on the Schumpeterian perspective 

(Schumpeter 1950), as is the dynamic capability view, and affects economic profit 
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after the acquisition of resources and has an impact on the implementation and 

deployment phases.  

Yeoh and Roth (1999) test a model of relationships between firm resources, 

firm capabilities, and sustained competitive advantage. Leiblein and Miller (2003) 

find that decisions regarding the governance of production activities are strongly 

influenced by both transaction- and firm-level effects. Levitin and Redman (1998) 

write about seeing data as a resource, which brings an interesting aspect to 

researching resources and the resource-based view. Combs and Ketchen (1999) 

research inter-firm cooperation based on the RBV and organizational economics. 

Finally, Wade and Hulland (2004) explore and critically evaluate the use of the 

RBV by IS researchers. They state that competitive advantage can be established 

through the strategic use of resources (Wade & Hulland 2004: 117). 

In the field of software business research, too, the RBV has been used as a 

fundamental theory. Sallinen (2002) bases her Ph.D. thesis partly on the resource-

based view, in researching the development of industrial software supplier firms 

in the ICT cluster.  

Barney (2001) positions the RBV relative to three theoretical traditions: the 

structure-conduct-performance paradigm in economics, neo-classical 

microeconomics, and evolutionary economics. He suggests taking up the SCP-

view when researching firm vs. industry effects, the neo-classical 

microeconomics view when researching specific sources of sustained competitive 

advantage, and the evolutionary economics view when researching how 

capabilities and resources evolve over time. As this study aims to research the 

development of (dynamic) capabilities related to software business in companies 

not belonging to the software industry, taking an evolutionary economics view 

seems logical.  

Several authors have made extensions to the resource-based view and 

developed models connected to the resource-based view, one of them being the 

resource-based view over time, by Wade and Hulland (2004).  

Wade and Hulland’s (2004) view of resources over time takes into account 

the fact that when companies are in the phase where they seek to gain competitive 

advantage their resources have to possess different attributes (valuable, rare and 

appropriable) from the resources of companies in the phase where they seek to 

sustain competitive advantage (low substitutability, low mobility and low 

imitability). They also point out that ex ante limits to competition are resource 

value and rarity, and ex post limits to competition are low substitutability (which 

sustains a resource’s value), low mobility and low imitability (which both sustain 
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a resource’s rarity). According to Wade and Hulland (2004), the productive use of 

firm resources which are valuable, rare and appropriable leads to short-term 

competitive advantage which is sustained over time due to resource imitability, 

substitutability and mobility.  

2.4.2 The capability approach in previous research 

The capability approach was used in previous research within different contexts. 

Ethiraj et al. (2005) carry out a study on the importance of capabilities in the 

software services industry and stress that capabilities involve the deployment of 

resources, that capabilities evolve over time by passive learning-by-doing and by 

deliberate firm-level investments in learning, and that the basis for rent generation 

lies in the fact that capabilities are hard to imitate or acquire in factor markets. 

Lee et al. (2001) investigate the effects of the internal capabilities and external 

network on the performance of technological start-ups.  

Helfat and Raubitschek (2000) study product sequencing with the help of 

capabilities. They developed a conceptual model explaining how companies can 

“successfully build and utilize knowledge and capabilities, over long time spans, 

in single and multiple product markets, for continuing competitive advantage” 

(Helfat & Raubitschek 2000: 961). Helfat (2000) begins her introduction to a 

Strategic Management Journal special issue on firm capabilities (Vol. 21, Issue 

10/11) with a summary of what the articles in that special issue examine: why 

some firms manage to become successful at using their capabilities, while other 

firms do not, and how capabilities emerge, develop and change over time, 

including the resulting effects of those processes on firm performance.  

Haas and Hansen (2005: 1) – referring to Kogut and Zander (1992), Grant 

(1996) and Teece et al. (1997) – argue that a critical source of competitive 

advantage in many industries is a firm’s ability to apply its capabilities, in the 

form of knowledge resources, to perform important activities. Miller (2003) 

argues that companies can gain sustainable abnormal rents by building on 

asymmetries rather than on resources and capabilities. As mentioned above, 

Makadok (2001) distinguishes between resource picking and capability building 

as possible ways for firms to create rents.  

Chakravarthy and Lorange (2007) introduce the concept of continuous 

renewal as a possible strategy of the firm. They argue that markets and 

competences are the two traditional dimensions that can be used to describe 

renewal strategies of companies and that traditionally two ways of achieving 
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renewal have been acknowledged: protecting and extending the present core of 

the firm, and proactively migrating to new markets. They also introduce new 

competence building and the leveraging of existing competences in new markets 

as new renewal bridging strategies. This concept of competence building and 

competence leveraging had already been used by Sanchez and Heene (1997) ten 

years earlier.  

Mata et al. (1995) apply the RBV-related concept of sustainability to four 

attributes of IT – capital requirements, proprietary technology, technical IT skills, 

and managerial IT skills – and conclude that only managerial IT skills can provide 

sustainability. Based on Dierickx and Cool (1989) and Teece et al. (1997), Miller 

(2003) states that a firm can earn superior returns by developing capabilities 

based on sequences of path-dependent learning. Teece et al. (1997) agree with 

other authors that competitive advantage requires both the exploitation of existing 

internal and external firm-specific capabilities, and the development of new ones.  

According to Prahalad and Hamel (1990: 81), competitiveness “derives from 

an ability to build, at lower cost and more speedily than competitors, the core 

competencies that spawn unanticipated products”. Ross and Beath (1996) base 

their article on concepts of the RBV, arguing that firms can apply IT to enhance 

competitiveness by developing an especially effective IT capability. According to 

them, this IT capability derives from management of three key IT assets: a highly 

competent IT human resource, a reusable technology base, and a strong 

partnering relationship between IT and business management. Similarly, 

Santhanam and Hartono (2003) test the robustness of the argument that a strong 

IT capability can result in improved firm performance. Bharadwaj (2000) 

develops the concept of IT as an organizational capability and empirically 

examines the association between IT capability and firm performance. Brown and 

Eisenhardt (1997) research the phenomenon of continuous organizational change, 

with the help of the capability concept. 

Nelson and Winter (1982) make routines the central unit of analysis in their 

work, adopting the view that some routines are more efficient and effective than 

others, where the most effective and efficient routines of a firm generate 

competitive advantage. According to Barney (1991), capabilities are firm 

resources themselves. According to Barney (2001), routines are an example of 

firm resources and capabilities.  

In the context of software business research, Sallinen (2002) uses the 

capability approach as one of the basic theories in her Ph.D. thesis. 
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2.4.3 The dynamic capability approach in previous research 

Aragón-Correa and Sharma (2003: 80) argue that a company which is able to 

develop the dynamic capability of a proactive environmental approach in a 

complex business environment is likely to generate a competitive advantage. 

They also point out that “organizations that can obtain resources more easily are 

better than their competitors at generating organizational capabilities” (Aragón-

Correa & Sharma 2003: 81), which indicates a connection between obtaining 

resources and generating organizational capabilities. Butler (2002) devotes his 

Ph.D. thesis to researching dynamic capabilities in small to medium sized 

software companies, basing the theoretical assumptions of his papers on Teece 

and Pisano (1998). Eisenhardt and Martin (2000: 1117) argue that the potential for 

long-term competitive advantage lies in using dynamic capabilities “sooner, more 

astutely, or more fortuitously”. 

2.4.4 Creation of competitive advantage through resources and 
capabilities 

The creation of competitive advantage has been (explicitly or implicitly) part of 

the focus of research when using the RBV, capability and dynamic capability 

approaches. One consideration to be remembered when referring to previous 

research on the RBV, capability and dynamic capability approaches is that some 

authors include capabilities in their definition of resources, while others do not. 

This means that certain theories concerning resources might also be valid for 

capabilities, and vice versa.  

For example, when comparing Wade and Hulland (2004), who do not 

distinguish between resources and capabilities, and Makadok (2001), who does 

make a distinction between resources and capabilities, certain parallels may be 

observed, between aspects of resources in Wade and Hulland’s (2004) “resource-

based view over time” model and Makadok’s (2001) rent-generating mechanisms 

of resource-picking and capability-building. According to Makadok (2001), 

companies acquire the potential to generate rents when they pick resources that 

are available for less than their marginal productivity and use them together with 

other stocks of resources.  

In Wade and Hulland’s (2004) model of the “resource-based view over time”, 

the company has to use resources which are valuable, rare and appropriable in 

order to gain short-term competitive advantage. As those resources are often, 
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however, not firm-specific and could also be acquired by competitors, the 

company has to own resources that have low substitutability, low mobility and 

low imitability. Wade and Hulland’s (2004) definition of resources includes assets 

and capabilities, so when they define competitive advantage as being sustained 

over time due to low resource imitability, substitutability and mobility, this 

definition also applies to capabilities. Strategic organizational capabilities and 

dynamic capabilities possess these attributes, as they cannot be bought on the 

market but have to be built over time. With the help of the capability-building 

mechanism described by Makadok (2001), ex-post limits to competitive 

advantage as described by Wade and Hulland (2004) can be established.  

This proposition is also supported by Wagner et al. (2005) who state that 

routines develop over time, are socially embedded and therefore immobile, hard 

to imitate and to substitute, and that routines thus show strong ex-post limits to 

competition. According to Nelson and Winter (1982), organizational capabilities 

consist of routines, which supports the view outlined above that capabilities can 

offer ex-post limitations to competition, thus having the potential to sustain 

competitive advantage.  

Hoopes et al. (2003) support this assumption when they state that the 

combination of competitive advantage in the short term and dynamic capability in 

the long term determines whether a first mover can sustain its superior position as 

an industry evolves. They say that dynamic capabilities are necessary for 

sustaining competitive advantage, which suggests that it might not be enough to 

sustain competitive advantage for a company to possess operational capabilities, 

but that it needs also dynamic capabilities that adapt operational capabilities to 

changes in the environment. Eisenhardt and Martin (2000) argue that dynamic 

capabilities are necessary but not sufficient for sustaining competitive advantage. 

Together with Hoopes et al.’s (2003) argumentation, it follows that both 

operational and dynamic capabilities are needed in combination for a company to 

have the potential for sustained competitive advantage.  

This short discussion should point up the fact that it is not possible simply to 

take the resources mentioned in previous research as resources and the 

capabilities mentioned in previous research as capabilities, as the characteristics 

and activities carried out on those resources and capabilities depends a great deal 

on the way that resources and capabilities have been defined within that previous 

research. 

As described in Sections 2.4.1 to 2.4.3, several different processes have been 

mentioned in previous research concerning how competitive advantage is created 
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in connection with resources and (dynamic) capabilities. In this section, those 

different processes will be grouped in order to gain a better overview of which 

processes should be considered when researching the creation of competitive 

advantage based on the RBV, the capability approach, and the dynamic capability 

approach.  

In connection with resources – although here it has to be considered that 

some authors include capabilities in their definition of resources – activities such 

as exploit resources (Barney 1991, Barney & Wright 1998, Ray et al. 2004), use 

resources (Ray et al. 2004, Wade & Hulland 2004), obtain resources (Barney 

1991, Aragón-Correa & Sharma 2003), pick resources (Makadok 2001), apply, 

identify, develop, protect and deploy resources (Amit & Shoemaker 1993), 

integrate resources (Teece et al. 1997, Harrison et al. 2001), and create and 

reconfigure resources (Teece et al. 1997) have been mentioned in connection with 

ways in which a company can gain (sustained) competitive advantage. 

In connection with capabilities, activities such as develop capabilities (Amit 

& Shoemaker 1993, Teece et al. 1997, Aragón-Correa & Sharma 2003, Miller 

2003, Ethiraj et al. 2005), obtain capabilities (Barney 1991), build capabilities 

(Prahalad & Hamel 1990, Sanchez & Heene 1997, Helfat & Raubitschek 2000, 

Makadok 2001, Chakravarthy & Lorange 2007), exploit capabilities (Barney 

1991, Teece et al. 1997, Barney & Wright 1998), utilize capabilities (Helfat & 

Raubitschek 2000), leverage capabilities (Sanchez & Heene 1997, Chakravarthy 

& Lorange 2007), renew capabilities (Teece et al. 1997) and apply capabilities 

(Amit & Shoemaker 1993, Eisenhardt & Martin 2000, Haas & Hansen 2005) 

have been mentioned in previous research. 

The most regularly mentioned of those activities can be clustered into four 

groups. Group one refers to picking resources (including the activity of obtaining 

resources), the second group refers to exploiting resources (including activities of 

using and deploying resources), the third group refers to developing capabilities 

(including activities of obtaining and building capabilities), and the fourth group 

is concerned with applying capabilities (referring also to activities of exploiting, 

leveraging and utilizing capabilities). Those activities, thus, are most likely to 

offer the potential of (sustained) competitive advantage to companies. 
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2.5 Summary 

In this chapter, the resource-based view and the theories of capabilities and 

dynamic capabilities, which are based on resource-based logic, have been 

reviewed. Different definitions of resources, capabilities and dynamic capabilities 

have been given, and classifications of resources, capabilities and dynamic 

capabilities – including examples of resources, capabilities and dynamic 

capabilities belonging to those classifications – have been identified.  

Previous definitions of resources, capabilities and dynamic capabilities will 

help to give a definition of resources, capabilities and dynamic capabilities in this 

research (see Section 4.1). The review of previous classifications of resources, 

capabilities and dynamic capabilities has been used to identify classifications 

relevant for the research at hand.  

The development of (sustained) competitive advantage has been identified as 

one of the most central concepts of resource- and capability-based theories, and 

four main groups of activities that have been referred to as having the potential to 

offer (sustained) competitive advantage have been identified.  

The following concepts, which have been identified above as being essential 

within resource- and capability-based theories, will provide the basis for the inner 

context – the operational layer – of the model of the development of software 

business in industrial companies7:  

– Resources 

– (Dynamic) capabilities  

– Competitive advantage 

– Groups of activities holding the potential to gain (sustained) competitive 

advantage 

– pick resources 

– exploit resources 

– develop capabilities 

– apply capabilities 

In the next chapter, the concept of strategy as a context for the development of 

software business in industrial companies will be discussed. 

                                                        
7 This inner context of the development of software business in industrial companies will be described 
in Section 4.2.1. 
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3 Business Strategy – A Conceptual View 

In Chapter 1, strategic management was introduced as a research stream. Strategic 

management has changed from being practice-oriented (in the 1960s, with the 

work of Chandler 1962, Ansoff 1965, Learned et al. 1965) to being theory-

oriented. For academic research it is important that a certain area can be 

researched from a theoretical perspective, taking a certain point of view 

concerning what the core logic of a company is when researching the strategy of 

that company. However, managers and decision makers in organizations think in 

practical terms; for the most part they do not think about strategy from any 

theoretical strategic core logic point of view.  

The RBV and capability approaches, as discussed in the previous chapter, 

view competitive advantage as coming from inside the firm, concentrating on the 

company’s resources, capabilities and dynamic capabilities as the source of this 

competitive advantage. As has been discussed in the introduction to the research 

at hand, the resource-based view, including the capability and dynamic capability 

approaches, are part of the field of strategic management. When researching the 

development of firm resources and capabilities, it is not enough to research the 

development of those resources and capabilities from the resource and capability 

points of view alone; it is important also to consider the firm strategy itself.  

As Lengnick-Hall and Wolff (1999) point out, there is no single universally 

correct choice of what kind of strategic core logic a company should use. 

Additionally, they point to recent research (e.g. Levy 1994, Brown & Eisenhardt 

1997, Hamel 1998) which states that both reality and effective strategies change 

over time, which implies that a company’s core logic of strategy should also 

change over time. Feurer and Chaharbaghi (1995) conclude their review of 

existing conceptual frameworks for the formulation and implementation of 

strategy with the understanding that it is not possible to employ generic strategies 

or to follow a structured process of strategic analysis under fast-changing 

conditions. For this reason, instead of choosing a certain core logic of strategy 

and instead of choosing a certain framework of strategy formulation and 

implementation, the work in hand will instead examine previous strategy-related 

research by observing those aspects of strategy along which different core logics 

of strategy can differ. In this way, strategy will not be seen from what is usually a 

very limited point of view, but the work will still take into consideration exactly 

those aspects of strategy that have been seen by previous research as being most 

important. In the research at hand it will be assumed that the most important 
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aspects of the strategic concept and logic are those which are the most 

controversial, hence, those where researchers’ points of view differ the most.  

Several articles and books offer overviews of how strategy can be seen and 

where the core assumptions of different logics of strategy differ from each other. 

Some of those concentrate on only one part or aspect of strategy (e.g. Mintzberg 

& Waters 1985, Mintzberg 1987), while others try to offer a broader, more general 

overview of the important dimensions of strategy and how they can differ (e.g. 

Mintzberg & Lampel 1990, Whittington 2001, Michaud & Thoenig 2003).  

Whittington (2001) distinguishes different approaches to business strategy 

according to what the objective of strategy is (whether it is purely profit-

maximizing, or whether other outcomes are also intended) and how the process of 

how strategy is made is seen (whether it is a deliberate process which can be 

planned and defined in advance, or whether it is an emergent process). He 

distinguishes four perspectives on strategy: the classical perspective (profit-

maximizing objective of outcome of strategy and a deliberate process of strategy 

formation), the evolutionary perspective (profit-maximizing objective of outcome 

of strategy and an emergent process of strategy formation), the systemic 

perspective (plural objective of outcome of strategy and a deliberate process of 

strategy formation) and the processual perspective (plural objective of outcome of 

strategy and an emergent process of strategy formation). According to 

Whittington (2001), the key writers on the classical perspective are Chandler 

(1962), Ansoff (1965) and Sloan (1963), and the key writers on the evolutionary 

perspective are Hannan and Freeman (1988), Williamson (1991) and Henderson 

(1989). The processual perspective had its beginning in the 1960s with the works 

of March and Simon (1958), Cyert and March (1956) and Cyert and March 

(1963). Later, this perspective was supported by (among others) Nelson and 

Winter (1982). Key authors on the systemic approach include Granovetter (1985), 

Whitley (1990) and Whitley (1991). 

Mintzberg (1987) distinguishes approaches to strategy concerning the 

outcome of strategy: whether it is a deliberate strategy, an unrealized strategy or 

an emergent strategy. Mintzberg and Waters (1985) discuss two ways in which 

strategy formation can happen: as a deliberate process or as an emergent process. 

Michaud and Thoenig (2003) write about the concept of complex organizations, 

which are described as organizations that simultaneously focus on two kinds of 

strategy: a strategy of exploitation of current rents, and a strategy of regeneration 

(search for new sources of rents), which can be endogenous or exogenous. 

Lengnick-Hall and Wolff (1999) point out differences between three kinds of 



 87

strategy core logics, including, amongst others, the process of strategy formation 

(by taking deliberate steps or by “going with the flow”), the outcome the company 

hopes to achieve with a strategy (accruing extraordinary profits or concentrating 

on natural consequences and balance over competitive advantage), the importance 

of hierarchy in strategy making (whether strategy is formed at the top-

management level or in a decentralized fashion), and the outcome of strategy 

(unpredictable or predictable). 

Next, this assortment of previous strategy research will be discussed in more 

detail based on the factors in and aspects of strategy pointed out above, 

complemented by other sources of research which refer to those factors and 

aspects of strategy. 

3.1 Objective of strategy 

Learned et al. (1965: 3) define strategy as “the pattern of objectives, purposes, or 

goals and major policies and plans for achieving these goals, stated in such a way 

as to define what business the company is in, or is to be in and the kind of 

company it is or is to be”. In this case the objective of the company is a major part 

of the definition of strategy itself. Thorelli (1977) also views strategy as the 

means of reaching a focal objective, and argues that without an objective in mind, 

it is meaningless to even talk about strategy. 

Shirley (1982) defines seven decision areas that accomplish the overall 

function of strategy, one of those decision areas being the company’s objectives 

and goals. Those objectives and goals refer to “the specific results that the firm is 

seeking to accomplish in regard to profitability, growth, market share, and other 

areas” (Shirley 1982: 266). 

In his book What is Strategy – And Does it Matter?, Whittington (2001) 

distinguishes between four approaches to strategic thinking which differ along 

two characteristics, or axes. Those two axes concern the expected outcome of 

strategy, and the process by which strategy is formed. So, those four approaches 

to strategic thinking differ in how they see the process of strategy formation, and 

in how they see the objective of outcome of strategy.  

The dimension “outcome of strategy” splits previous research on strategy into 

two groups, based on whether the objective for the outcome of strategy is seen as 

being purely profit-maximizing, or whether other objectives apart from profit-

maximization are also considered as possible objectives of strategy.  
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The classical approach is, in practice, probably the best known of those four 

approaches, as this is the one most often found in textbooks about strategy. The 

classical approach and the evolutionary approach both see profit maximization as 

the desired outcome of strategy. The systemic and processual approaches, on the 

other hand, also take into consideration other possible outcomes of strategy than 

just profit maximization. For an extensive review of research belonging to each of 

those four approaches, see Whittington (2001). 

Lengnick-Hall and Wolff (1999) compare the three strategy research streams 

of capability logic, guerrilla logic and complexity logic, and point out in which 

areas the strategic logic of these streams differs and in which areas they are 

similar to each other. They argue that capability logic and guerrilla logic see the 

gaining of extraordinary profits as the primary aim of the company, while 

complex logic values natural consequences and balance over competitive 

advantage.  

Fréry (2006) argues that, depending on how executives define and measure 

value, strategic options fall along a broad spectrum of ethical stances. At the one 

end of that spectrum are those companies who see themselves as being only 

responsible to shareholders in the short term, striving for as high profits as 

possible. At the other end of that spectrum are those companies which concentrate 

only on delivering best possible value to their customers or users, without 

considering financial results as goals in and of themselves. According to Fréry 

(2006), a sound strategy should evolve between those extremes of shareholder 

value (profit-maximization) and customer satisfaction. 

All of the above examples essentially distinguish between two different 

possible objectives of strategy: either the company concentrates solely on the 

maximization of profits, or it pursues other objectives with its strategy. 

Considering the objective of an industrial company’s software business strategy 

can help in answering research question 1, concerning why an industrial company 

starts to do software business in the first place: whether the aim is to make as 

much profit as possible, or whether other factors also play a role.  

3.2 Process of strategy formation 

In Whittington (2001), the dimension referred to as “the process by which 

strategy is made” splits previous research according to whether strategy is seen as 

a deliberate process, where strategy is defined with a clear objective in mind, or 
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whether an “emergent” formation of actions is also acknowledged as a form of 

strategy making. 

Both classical and systemic approaches hold that the process of making 

strategy is deliberate, so that it can be done consciously. Both approaches also 

assume that strategy makers can make informed choices and take informed 

decisions in the course of making strategy. Porter (1996) describes the strategy 

formation process as deliberate and deductive. Evolutionarists and processualists, 

on the other hand, hold that strategy is emergent and that it is not possible to 

consciously consider every factor that has an influence on how strategy then turns 

out to work. (Whittington 2001.) 

Lengnick-Hall and Wolff (1999: 1116) point out that capability logic and 

guerrilla logic are based on the point of view that effective strategy is the result of 

“envisioning a specific desirable future and then taking deliberate steps to ensure 

that the intended future becomes reality”, while “complex logic, in contrast, 

implies that effective organizations often ‘go with the flow,’ keeping solutions 

local and abdicating hierarchical control, rather than relying on a formal strategic 

intent (Wheatley & Kellner-Rogers 1996)”.  

In their review of strategic management research, Furrer et al. (2008) point 

out the “process approach” which was developed in the 1970s and which led to a 

more realistic conception of the strategy process than the previous view, that the 

process of strategy formation was deliberate. In this new conception, strategies 

were arrived at indirectly and, to some degree, unintentionally. As an example, 

Furrer et al. (2008) mention Mintzberg and Waters’ (1985) “emergent strategy”. 

Mintzberg and Waters (1985) research how strategies are formed in 

organizations, and distinguish between deliberate and emergent strategies. A 

perfectly deliberate strategy is one where the realized strategy is formed exactly 

as it was intended, whereas a perfectly emergent strategy means that there is order 

– consistency in action over time – without having had that intention. Mintzberg 

and Waters (1985) argue that, in practice, strategies are hardly ever perfectly 

emergent or perfectly deliberate, but rather are somewhere in between those two 

extremes. Mintzberg (1987) also discusses the ways in which realized strategies 

can be created either in a deliberate or an emergent way. 

Mintzberg (1990) critiques the “design” school of strategy and places 

emphasis on the “design” school’s assumption that strategies can generally be 

implemented in exactly the way they were intended to be implemented. He points 

out that there is often resistance to an intended strategy from the environment in 

which the strategy should be implemented, the organization that should 
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implement the strategy, or even from the strategy itself. This often makes it 

impossible to implement a strategy as intended.  

Snow and Hambrick (1980: 528) also point out that even though strategy can 

be developed consciously and purposefully in many instances, organizational 

strategy can also emerge unintentionally.  

Considering the process of strategy formation when researching the 

development of software business in industrial companies can help in answering 

research question 2, concerning how an industrial company actually gets involved 

with software business. Is the involvement with software business done in a 

deliberate fashion, where top management has a certain outcome in mind, or does 

the company get involved with software business in a rather emergent fashion? 

3.3 The outcome of strategy 

Mintzberg (1994: 4) distinguishes between strategy formation as a process of 

planning, and strategy formation as a process of vision and learning. He gives an 

overview of different definitions of planning by different authors, consisting of 

the views that: planning is future thinking; planning is controlling the future; 

planning is decision making; planning is integrated decision making; and 

planning is a formalized procedure to produce an articulated result in the form of 

an integrated system of decisions. Mintzberg (1994) also gives different reasons 

as to why organizations plan: to coordinate their activities; to ensure that the 

future is taken into account; to be “rational”; and/or to control. According to 

Mintzberg (1987), strategy is often described either as being a plan (or something 

equivalent, such as a direction, a guide, or a course of action into the future) or as 

being a pattern, which means consistency in behaviour over time. Mintzberg 

(1987) says that a plan is equivalent to the intended strategy, whereas a pattern is 

the realized strategy, and that realized strategies are not necessarily intended. If 

intentions are fully realized, they can be called deliberate strategies, and if they 

are not at all realized, they can be called unrealized strategies. But Mintzberg 

(1987) also points out that patterns can also be realized without having been 

intended, and these can be referred to as emergent strategies.  

According to Lengnick-Hall and Wolff (1999), guerrilla logic and complex 

logic both assume that outcomes are often unpredictable, while capability logic 

tries to increase predictability for both paths and outcome. 

When researching how and why an industrial company gets involved with 

software business, and trying to identify the strategy behind that involvement, the 
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outcome of that strategy is already known – it is the involvement with software 

business. This dimension, thus, does not represent an unknown “value”; the 

outcome of the strategy being researched here is software business.  

3.4 The focus of strategy 

In their book Making strategy and organization compatible, Michaud and 

Thoenig (2003) describe the constant conflict for companies over whether to 

pursue a strategy of exploitation of current rents, or one of regeneration, which 

refers to the identification/creation of future sources of rents. A rent, in this 

context, is defined as “a source of profits. It allows surpluses to be produced, 

which a particular firm takes advantage of and which separate it out from the 

other firms that operate in its sector or market niche.” (Michaud & Thoenig 2003: 

16.) Rents have a life cycle; they can be destroyed through several factors, 

including a change in customers’ tastes, the appearance of new competitors, or the 

development of new technologies. For that reason, the company has to identify 

new sources of rents in order to survive.  

3.4.1 Strategy of exploitation 

An exploitation strategy, in which the company exploits current rents, is focused 

on the short term, whereas a regeneration strategy is focused on the mid and long 

term. According to Michaud and Thoenig (2003), companies should aim for a 

strategy in which both dimensions (exploitation and regeneration) have their 

place.  

3.4.2 Strategies of exogenous and endogenous regeneration 

As explained above, firms regenerate themselves by finding sources of future 

rents. This regeneration can happen in two different ways, or with the help of two 

very different strategic approaches: according to exogenous logic and processes, 

or according to endogenous logic and processes (Michaud & Thoenig 2003: 18). 

In an exogenous regeneration process, the source of a new income (competitive 

advantage or monopolistic rent) comes from outside the firm, from outside the 

firm’s social and organizational body. In such a regeneration approach, sources of 

future rents are foreign to the firm that adopts these rents in a phase at which the 

rents become mature. Exogenous regeneration can be achieved by, for example, 



 92

recruiting new staff and skills (including changes in the internal management), 

mergers and acquisitions. (Michaud & Thoenig 2003.) 

In an endogenous regeneration process, the firm “installs and manages 

functions or activities that arise from both the market and non-market sectors” 

(Michaud & Thoenig 2003: 19). Information used in the course of endogenous 

regeneration is gained through observation of, for example, consumer 

expectations, competitors’ moves, and emerging technologies. Both top 

management and operational units are involved in this observation process, and 

the strategic interpretation of the competitive environment is transmitted to the 

social body of the firm as a whole and creates the potential for regeneration. The 

resources that are gained when exploiting the existing situation enable the 

transformation of the identified potential into new income through the process of 

regeneration. For endogenous regeneration to happen, communication in the 

organization has to be open and there has to be a shared understanding about the 

goals and objectives of the company (sharing references). (Michaud & Thoenig 

2003.) 

The structure of the organization will also have an effect on whether the 

company is engaged in exploitation or regeneration. In an exploitation strategy, 

very clearly defined boundaries make standard operations flow better, reduce 

unnecessary communication and redundancies in the organizational structure, and 

thus allow the best possible exploitation of a rent. Usually, as organizations grow, 

functional areas have to be defined more clearly than in a very small company. 

But this kind of strict separation of autonomous areas also has some negative 

effects. Areas that are too strictly separated become autonomous, and 

communication barriers are built, which means that different functional areas try 

not to get involved with other functional areas. This in turn impedes 

organizational regeneration, which is in any case essential in a complex strategy, 

and makes the identification of future sources of rents difficult. (Michaud & 

Thoenig 2003.) 

Feurer and Chaharbaghi (1995) summarize the different dimensions that have 

previously been used in relation to strategy. One of those dimensions is strategy 

implementation, and Feurer and Chaharbaghi (1995) give acquisition and internal 

development as two examples of this implementation dimension. They do not 

discuss this dimension in detail, but acquisition is given as an example of 

exogenous regeneration, and internal development as an example of endogenous 

regeneration, in Michaud and Thoenig (2003). Lengnick-Hall and Wolff (1999) 

present six principles underpinning resource-based logic and say that an 
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evolutionary equilibrium context is needed for sustainable competitive advantage, 

but that firms sometimes disrupt the status quo in order to capitalize on resources 

and capabilities they have developed. This corresponds to a strategy of 

exploitation like that described by Michaud and Thoenig (2003). Additionally, 

several other authors base their research on the distinction between strategies or 

processes of exploitation and regeneration, sometimes referred to as exploration 

(e.g. March 1991, Zollo & Winter 2002, Benner & Tushman 2003, Holmqvist 

2004). Wernerfelt (1984), when developing his resource-based view of the firm, 

used a resource-product matrix as a way to examine the balance between the 

exploitation of existing resources and the development of new ones. 

The third research question that is posed in this study is how an industrial 

company is affected if it gets involved with software business. As already 

mentioned in Section 1.4.3, this question is mostly related to how the involvement 

with software business affects the company’s resource and capability base. In a 

strategy of exploitation, the company’s focus will lie on exploiting existing 

resources and capabilities, while a strategy of regeneration will support the gain 

and development of new resources and capabilities. Thus, the dimension of the 

focus of strategy can help in answering the question of what effect the 

involvement with software business has on an industrial company. 

3.5 Summary 

In order to be able to create a stronger preliminary analysis framework, the 

resource-based theory, capability approach and dynamic capability approach have 

to be seen in a common context. This context is provided by the concept of 

strategy, which allows the study of the development and change of resources and 

capabilities during the transition from non-software business to software business 

from the point of view of the company strategy and of the influence of the 

company’s resource and capability base on the company’s strategy.  

In this chapter, the concept of strategy has been reviewed by looking at how 

researchers’ views on strategy differ. Four aspects – or dimensions – used in 

previous research have been identified as central to the concept of strategy, and 

these dimensions, including the attributes that can be used to define these 
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dimensions, will be used as the basis of the outer context of the development of 

software business in industrial companies8:  

– The objective of strategy 

– profit-maximizing 

– plural 

– The process of strategy formation 

– deliberate 

– emergent 

– The focus of strategy  

– endogenous regeneration 

– exogenous regeneration 

– exploitation 

– The outcome of strategy 

Additionally, a short explanation of how those dimensions can help to answer the 

research questions posed in the research at hand has been given. 

In the next chapter, a common terminology for the remainder of this study 

will be defined based on the discussions in Chapters 2 and 3. Following that, a 

model for analyzing the development of software business in industrial companies 

will be developed, combining the inner context, consisting of concepts related to 

resources, capabilities, and dynamic capabilities, and the outer context, consisting 

of the four dimensions of strategy identified in this chapter.  

                                                        
8 This outer context of the development of software business in industrial companies will be described 
in Section 4.2.2. 
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4 A Model of the Development of Software 
Business in Industrial Companies 

In this chapter, a model for analyzing the empirical data and for answering the 

research questions posed in this study is developed. As mentioned in the previous 

chapters, the preliminary framework consists of an inner and an outer context.  

The inner context is supported by the theories of the resource-based view, the 

capability approach, and the dynamic capability approach. With the help of the 

inner context, emphasis will be placed on how the company’s resource and 

capability base is affected by the company’s involvement in software business, 

and, on the other hand, how the resource and capability base of the company 

influence the company’s development of software business. The inner context is 

based on the assumptions that there exists already in the industrial company a 

resource and capability base that might be used in the development of software 

business, and that there are certain processes that hold the potential for (sustained) 

competitive advantage. 

The outer context is the strategy of the company, defined by different 

dimensions of strategy. With the help of this outer context, changes and events 

that can be seen to have an influence on the development of software business in 

the industrial case companies, and those that occur along the dimensions of 

strategy in general, will be taken into account. 

The target of this research is to find out if there are certain 

resources/capabilities that an industrial company has to gain/develop in order to 

be able to develop and carry out software business, and if there are certain 

resources/capabilities that enable or restrict the development of software business 

in industrial companies. The concept of strategy will provide the outer context of 

the research model. The effect that the company’s strategy of engaging with 

software business will have on the company’s resource and capability base, as 

well as the influence of the company’s resources and capabilities on the strategy 

of getting involved with software business, will be considered. 

First, the terminology used in the remainder of this study is introduced. After 

that, the inner context of the preliminary model is developed, followed by the 

development of the outer context of the preliminary model. Finally, the inner and 

outer contexts are combined to form the model of the development of software 

business in industrial companies, which will be used when analyzing the 

qualitative data in Chapters 6 and 7.  
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4.1 Conceptual terminology  

Sections 2.1.1, 2.2.1 and 2.3.1 introduced the different definition of resources, 

capabilities and dynamic capabilities that have been used in previous research. 

When deciding which definitions are most appropriate for the aims of this 

research, it is important to remember that some definitions of resources include 

capabilities, while others do not. Barney (1991) includes capabilities in his 

definition of resources, but two years later, Amit and Shoemaker (1993) split the 

concept of resources into the two distinct concepts of resources and capabilities. 

According to them, resources are tradable and non-specific to the firm, whereas 

capabilities are firm-specific and used to utilize the resources within the firm. 

This distinction has been widely accepted by authors doing research based on the 

resource-based view (e.g. Conner & Prahalad 1996, Barney et al. 2001, Makadok 

2001). For the purpose of the research at hand, too, resources and capabilities will 

be distinguished by defining resources as being tradable and non-specific to the 

firm, and capabilities as being firm-specific. 

A resource, following the definitions of resources by Amit and Shoemaker 

(1993), Helfat and Peteraf (2003) and Aragón-Correa and Sharma (2003), will be 

defined as: 

An asset or input to production (which can be tangible or intangible, is 

freestanding, and can be distinguished from other freestanding resources) 

that an organization owns, controls, or has access to on a semi-permanent 

basis, and that is tradable and non-specific to the firm. 

Operational capabilities will be defined as in Helfat and Peteraf (2003: 999):  

An organizational capability refers to the ability of an organization to 

perform a coordinated set of tasks, utilizing organizational resources, for the 

purpose of achieving a particular end result. 

The definition of dynamic capabilities will be defined as in Eisenhardt and Martin 

(2000: 1107):  

Dynamic capabilities are [firm] processes that use resources and capabilities 

– specifically the processes to integrate, reconfigure, gain and release 

resources – to match and even create market change. 

Related to the discussion of resources and capabilities is the concept of sustained 

competitive advantage. Barney (1991) discusses the terminology of competitive 
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advantage and sustained competitive advantage, and his definitions will be 

applied in this reserach. 

A firm is said to have a competitive advantage when it is implementing a 

value creating strategy not simultaneously implemented by any current or 

potential competitors. (Barney 1991: 102) 

A firm is said to have a sustained competitive advantage when it is 

implementing a value creating strategy not simultaneously being implemented 

by any current or potential competitors and when these other firms are 

unable to duplicate the benefits of this strategy. (Barney 1991: 102) 

This definition of sustained competitive advantage implies that even if a company 

has sustained competitive advantage, it does not mean that this advantage will last 

forever. Unanticipated changes in the economic structure of an industry can make 

a strategy that had earlier been a source of sustained competitive advantage 

valueless. 

As discussed above, the involvement with software business represents a new 

kind of business for the industrial company. Thus, strategy will be defined as in 

Learned et al. (1965: 15) and Andrews (1971: 28): 

Strategy is the pattern of objectives, purposes, or goals and major policies 

and plans for achieving these goals, stated in such a way as to define what 

business the company is in, or is to be in and the kind of company it is or is to 

be.  

Strategy will further be characterized by the three dimensions of strategy 

(objective of strategy, process of strategy formation, focus of strategy) as 

described in Chapter 3.  

4.2 A priori analysis framework 

The preliminary model of analysis is based on the resource-based view and on the 

capability and dynamic capability approaches, which represent the inner context – 

the operational level – of the model. This operational level is completed by 

dimensions of strategy as the outer context, the strategy level.  

Even when software business does not lie within the industrial company’s 

core business focus, it can be assumed that the involvement with software 

business gives the company the opportunity for some sort of short- or long-term 
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competitive advantage. It would not make sense for a company to engage in a 

new kind of business without seeing at least a small opportunity to gain 

competitive advantage from this engagement. Competitive advantage, as 

discussed broadly in Chapter 2, is also seen as one of the basic concepts of the 

resource-based view: companies can gain (sustained) competitive advantage 

based on the resources and capabilities that they have.  

4.2.1 The inner context – operational level 

The focus of this research lies on the development of software business by 

industrial companies whose core business does not include the development and 

sale of software. The empirical domain of this research is the type of software 

business9 the industrial company exercises. As mentioned before, the engagement 

with software business is expected to offer the industrial company some kind of 

short- or long-term competitive advantage. The resource-based view and 

capability and dynamic capability approaches provide the basis for this research. 

According to the RBV, companies consist of bundles of resources and capabilities 

and can gain sustained competitive advantage by possessing rare, valuable, 

difficult to imitate and difficult to transfer resources and capabilities. By carrying 

out different kinds of activities, (sustained) competitive advantage can be gained 

(see Section 2.4.4). A graphic of the inner context of this model is presented in 

Figure 4. 

Resources and (dynamic) capabilities as input 

In this research, the industrial company has already existed for some time before 

getting involved with software business. According to the RBV, the company 

consists of bundles of resources and capabilities (see Barney 1991), and when the 

company is embarking on software business, those bundles of resources and 

capabilities already exist and can offer a basis of resources and capabilities for the 

new software business. However, it is also possible that software business may be 

begun without making use of the company’s existing resource and capability base. 

                                                        
9 For each software business case, the type of software business will be identified. The software 
business types are: software product business, enterprise solution system business, professional 
software service business, and application service provision business, which is a type of internet-based 
service; see Section 1.3.2. 
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Fig. 4. Inner context of the model of the development of software business in 

industrial companies. 

Processes that can offer (sustained) competitive advantage 

As pointed out in Section 2.4.4 (“Creation of competitive advantage”), there is a 

number of activities and processes that have been mentioned in previous 

resource- and capability-based research, attempting to explain the development 

and sustainability of competitive advantage. When comparing those actions, four 

processes stand out as they have been used repeatedly in past research to explain 

the creation of (sustained) competitive advantage. Those four processes, as 

discussed in Section 2.4.4, will represent the central elements of the operational 

layer of this model, the processes which offer the opportunity to gain (sustained) 

competitive advantage. 

The first process will be called pick resource and includes the activities 

named pick resources (e.g. Makadok 2001) and obtain resources (e.g. Barney 

1991, Aragón-Correa & Sharma 2003) in previous research.  

The second process will be called exploit resource and includes activities 

that have been called use resources (e.g. Ray et al. 2004, Wade & Hulland 2004), 

deploy resources (e.g. Amit & Shoemaker 1993) and exploit resources (e.g. 

Barney 1991, Barney & Wright 1998, Ray et al. 2004) in previous research. Both 

the deployment and use of a resource means that it is exploited in some way.  

The third process, develop capability (e.g. Amit & Shoemaker 1993, Teece 

et al. 1997, Aragón-Correa & Sharma 2003, Miller 2003, Ethiraj et al. 2005), is 

concerned with the development of capabilities and also includes activities like 
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obtain capabilities (e.g. Barney 1991) and build capabilities (e.g. Prahalad & 

Hamel 1990, Sanchez & Heene 1997, Makadok 2001, Chakravarthy & Lorange 

2007) which have been mentioned in previous research. Valuable capabilities that 

have the potential to provide competitive advantage usually have to be developed 

and cannot simply be obtained on the market.  

The fourth process, apply capability, includes activities mentioned in 

previous research in connection with the application of capabilities, described as 

apply capability (e.g. Amit & Shoemaker 1993, Eisenhardt & Martin 2000, Haas 

& Hansen 2005), exploit capability (e.g. Barney 1991, Barney & Wright 1998), 

leverage capability (e.g. Sanchez & Heene 1997, Chakravarthy & Lorange 2007), 

and utilize capability (e.g. Helfat & Raubitschek 2000). This process includes 

both the application of an existing capability to the old context, and the 

application of a capability to a new context.10  

Both of the processes develop capability and apply capability refer to 

operational capabilities as well as dynamic capabilities. In order to have the 

opportunity to gain short- or long-term competitive advantage by carrying out 

software business, the company has to use one or several of those four processes 

in combination. 

All of these processes have to be seen within the empirical domain of the 

research. In the study at hand, this empirical domain is software business (see 

Section 1.3). 

(Sustained) competitive advantage as outcome 

In Section 2.4.4, several mechanisms and activities were presented that have, 

according to the RBV and capability theories, the potential to offer (sustained) 

competitive advantage in previous research. This means that by carrying out those 

activities in the course of developing and carrying out software business, the 

industrial company can gain (sustained) competitive advantage. 

                                                        
10 The term “exploit” has generally only been mentioned in combination with the term “resources”. 
However, as in those cases (Barney 1991, Barney & Wright 1998) in which the definition of resources 
also included capabilities, the author decided also to mention the activity “exploit” in combination 
with the term “capability”. 
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4.2.2 The outer context – strategy 

The outer context is represented by the firm’s strategy. This context will provide 

assistance in finding out why software business is being undertaken in the 

industrial case companies in the first place, how the firm’s strategy influences the 

firm’s capability and resource base, and how, on the other hand, the firm’s 

capability and resource base influences the firm’s strategy. 

The focus of the research at hand lies, as mentioned before, on the resource 

and capability base of the company. The outer context of this analysis model does 

not claim to be a perfect representation of all the factors that could be taken into 

consideration when researching a company’s strategy. However, the factors that 

are taken into consideration in this model and in the subsequent analysis of the 

empirical data represent a suitable framework to allow a deeper understanding of 

how an industrial company’s software business strategy and the company’s 

resource and capability base are related.  

As presented in Chapter 3 (“Strategy”), there are several dimensions that can 

be taken into consideration when researching the interplay between the strategy 

and the resource and capability base of a company. This research is focused on the 

development of software business in industrial companies whose core business 

focus was not on the development and sale of software, prior to the development 

of software business. In order to gain a better understanding of the reasons the 

company got involved with software business, and of the effects that involvement 

had on both the firm’s strategy and on its resource and capability base, the 

dimensions of objective of strategy (see Section 3.1), process of strategy 

formation (see Section 3.2) and focus of strategy (see Section 3.3) will represent 

the outer context of this preliminary model of analysis. The outcome of strategy 

(see Section 3.4) is not represented in the model of the outer context, as the 

outcome of strategy in this research is already known – it is the industrial 

company’s involvement with software business. A graphical representation of the 

outer context is displayed in Figure 5. 
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Fig. 5. Outer context of the model of the development of software business in 

industrial companies. 

Objective of strategy 

When researching the reasons why an industrial company has started to carry out 

software business, the starting point is to consider the objective of the company in 

getting involved with software business. As Whittington (2001) points out, the 

objective of strategy has been seen by previous research as being either profit-

maximizing or plural (see also Lengnick-Hall & Wolff 1999, Fréry 2006). Either 

the objective of strategy is seen as always being profit-maximizing, or it is 

acknowledged that other goals, apart from profit-maximization, can be an 

objective of strategy.11 This distinction offers a suitable starting point for 

researching the connection between strategy and the company’s resource and 

capability base in the course of beginning an involvement in software business. 

When a company whose core business focus lies on something other than 

software development and sale begins an involvement in this business, is the 

objective of this strategy a maximization of profit, or do other factors apart from 

gaining money also play a role? This dimension of strategy will help to answer 

research question 1, “why does an industrial company start to do software 

business”, more thoroughly.  

                                                        
11 See Section 3.1. 
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Process of strategy formation 

The process of strategy formation has been seen by previous research as being 

either deliberate or emergent (Snow & Hambrick 1980, Mintzberg & Waters 

1985, Mintzberg 1990, Lengnick-Hall & Wolff 1999, Whittington 2001, Furrer et 

al. 2008). Whittington (2001) points out that there is also a stream of research that 

sees the process of strategy formation as an interplay between deliberate and 

emergent strategy making.12 When researching how and why software business 

has been developed in industrial companies, it is important to take into 

consideration whether the industrial company has deliberately changed its 

strategy to include involvement with software business, or whether the company 

became involved with software business “accidentally”, which would mean an 

emergent process of strategy formation. The research at hand concentrates on the 

software business strategy the company is pursuing, and whether it was begun 

deliberately or emergently. This dimension will be of help when trying to answer 

research question 2, “how does an industrial company get involved with software 

business”.  

Focus of strategy  

As has been pointed out in Chapter 3, according to Michaud and Thoenig (2003) 

the firm can adopt, in the face of its external context, policies or positions that 

focus either on the exploitation of the current situation or on renewal generated 

from within the firm. In other words, the company’s focus of strategy can either 

be on short-term profitability by exploiting current sources of rents (exploitation), 

or on long-term profitability by creating new sources of rents either from within 

the firm (endogenous regeneration) or from outside the firm (exogenous 

regeneration). Other researchers have also referred to the company’s options of 

exploiting existing resources and rents or developing new sources of rents13 (e.g. 

March 1991, Feurer & Chaharbaghi 1995, Lengnick-Hall & Wolff 1999, Zollo & 

Winter 2002, Benner & Tushman 2003, Holmqvist 2004). By taking the focus of 

software business strategy into consideration in this research, research question 3, 

“how does the involvement in software business affect the industrial company”, 

can be answered more thoroughly.  

                                                        
12 See Section 3.2. 
13 See Section 3.4. 
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Outcome of strategy – software business 

The outcome of strategy, which is the fourth important aspect of strategy14, is not 

depicted in the outer context of the model, because the outcome of strategy, in the 

case of this research, is software business of some kind. This study researches 

why and how certain industrial companies got involved with software business, 

so in whatever way the strategy of the company formed or was developed, the 

outcome of interest is known beforehand: it is the industrial company’s 

involvement with software business. 

4.2.3 Combining inner and outer context 

In this section, the inner and outer context presented in the previous sections will 

be combined to form the preliminary framework used to analyze the empirical 

data of this research.  

The framework, as presented above, consists of the outer and the inner 

context. The outer context reflects dimensions of strategy that should help to 

understand why and how an industrial company gets involved with software 

business, and what effect this has on the company’s resource and capability base. 

The inner context represents the processes that can lead to (sustained) competitive 

advantage when carrying out software business. However, in order for the outer 

context to assist when trying to understand the development of software business 

in industrial companies, the outer context and the inner context have to be related 

to each other. As shown in Figure 6, the attributes of the strategy dimensions 

“process of strategy formation” and “focus of strategy” work as links between the 

operational layer and the strategy layer.  

                                                        
14 See Section 3.3. 
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Fig. 6. Model of the development of software business in industrial companies. 

The process of strategy formation can be deliberate, emergent or a combination of 

the two. If the strategy is deliberate, the strategy is first decided and can then have 

an influence on the operational level, on the company’s resource and capability 

base, and on the processes by which competitive advantage can be gained. If, 

however, the strategy is emergent, this means that it has its starting point in the 

company’s operations and in this case rises from the operational level to the 

strategic level. As shown in Figure 6, the process of strategy formation can 

happen in circles. A strategy can emerge from the operational layer, can be 

acknowledged on the strategy level and from there again can have an influence, in 

the form of a deliberate strategy, on the operational level. Chakravarthy and 

Henderson (2007) point to Bower’s (1970) study on strategy process which 
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showed that strategy formation was not top down as assumed previously (before 

the 1970s), but that it actually happened bottom-up. Bower found that strategy 

originated with functional managers who, through their experience noted that 

something needed to change; the strategy then moved on to business divisional 

managers, and was finally approved by top management.  

The focus of strategy can either be on exploitation of already existing sources 

of rents, or on (endogenous or exogenous) regeneration. As described in 

Section 3.4, a strategy of exploitation means that current rents (which are sources 

of profits) are being exploited by the company.  

Both the exploitation of existing resources and the application of existing 

capabilities represent some kind of exploitation. The development of capabilities 

and picking of new resources, on the other hand, represent forms of regeneration, 

as both processes can result in sources of future rents (see e.g. Makadok 2001). 

By developing new capabilities, the company regenerates itself endogenously, 

whereas by picking resources it regenerates itself in an exogenous fashion. This 

means that the application of existing capabilities and the exploitation of existing 

resources both point to a strategy of exploitation, while the development of 

capabilities points to a strategy of endogenous regeneration and the picking of 

resources to a strategy of exogenous regeneration. The processes of picking 

resources, developing capabilities, applying capabilities and exploiting resources 

are usually combined within the company and can thus provide information on 

whether the company is pursuing a strategy of exploitation or one of regeneration.  

4.2.4 Resources and capabilities focused on in the analysis 

As already pointed out in Section 2.1.2 (“Classifications of resources”) and 

Section 2.2.2 (“Classifications of capabilities”), there are several classifications 

and types of resources and capabilities that it seems to be important to take into 

consideration when researching the development of software business in 

industrial companies. The resources that have been highlighted are physical 

resources, human resources, financial resources, and IT- and IS-related resources. 

The capabilities that have been highlighted were classified as software 

development and general business capabilities and are the software development 

capability, the software integration capability, the software support and 

maintenance capability, the software training capability, the capability of 

understanding user needs, the requirement engineering capability, the software 

documentation capability, the software project management capability, the 
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capability of estimating resources needed, the software sales and marketing 

capability, the capability of estimating the customer segment size, the cost control 

capability, the software branding capability, the capability of identifying business 

opportunities, the capability of pricing software and related services, and the 

software purchasing capability.15 These resources and capabilities identified in 

previous research will be used as the basis when analyzing the resources and 

capabilities important for software business in industrial companies. 

As it is not possible, based on past research, to clearly categorize the above-

mentioned capabilities according to whether they are, for example, industry-, 

firm- or individual-level capabilities (Lee et al. 2001, Butler & Murphy 2003a), 

or whether they are, for example, task-specific or cross-functional (Grant 1996), 

at this point of the research the examples of capabilities that have been given will 

not be categorized in any way. It is possible that certain capabilities exist at 

industry, firm, and individual level, even though their realization will appear 

different at each of those levels. Industrial-level capabilities do not offer 

competitive advantage, as those are the capabilities that have to be possessed by 

all players in that industry. Individual-level capabilities can offer competitive 

advantage, but if a capability is tied to a certain person, and hence to a human 

resource, this capability can easily be transferred to another company when this 

person changes their place of work. As the development of (sustained) 

competitive advantage is one of the main characteristics of the model developed 

here, the focus of this research will be organizational-level resources, as those are 

the ones most likely to offer the potential for competitive advantage. However, 

individual-level capabilities will also be taken into consideration where necessary. 

4.3 Summary 

In this chapter, the model of the development of software business in an industrial 

company was introduced. The inner context of the model represents a company’s 

operational layer, concentrating on the firm’s resources and capabilities, as well as 

activities which are related to those resources and capabilities and which can lead 

to (sustained) competitive advantage. The outer context of the model, which 

represents the strategy layer of a company, includes different dimensions that 

have turned out to be important in strategic management research and in 

                                                        
15 See Table 5. 



 108

researching a firm’s strategy in general, and that are important to consider when 

answering the research questions posed in this study.  

By combining the inner and outer context, the model of the development of 

software business in industrial companies has been built. This model will be used 

to analyze the empirical data that has been collected during the research. 

However, before describing the empirical data16 and the companies focused upon 

in this research, the context of this research, the research methodology, case study 

research, the collection of the empirical data, and the research process will be 

described.  

 

                                                        
16 The empirical data will be described in Chapter 6. 
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5 Research Methodology 

The research at hand represents a qualitative case study. In this chapter, reasons 

and explanations will be given for the selection of the qualitative case study as the 

research method for this study. As will be shown, the qualitative case study offers 

a suitable means to study the research questions posed in this study.  

Qualitative research can be positivist, interpretive or critical (Myers & Avison 

2002). Positivist studies are used primarily to test theory (Orlikowski & Baroudi 

2002: 55) and assume that the environment is something “out there”, a concrete 

process or structure, which is experienced similarly by everyone acting in the 

same context (Pihlanto 1994: 377). Interpretive studies reject the possibility that 

events and situations are objective or factual and assume that people acting in the 

same context will experience the same things in different ways. Thus, interpretive 

researchers seek to understand phenomena by accessing the meanings that 

participants assign to them. Critical studies aim to critique the status quo and to 

transform social conditions that are seen as being alienating and restrictive. 

(Orlikowski & Baroudi 2002.) 

The research at hand is an interpretive study. It is not positivist, as it does 

acknowledge that different actors might experience the “same” context and 

environment differently, which in turn has an influence on the capabilities17 that 

are developed in a company. Neither is this study critical, as it does not seek to 

change the case companies’ current way of working during the research. As 

Walsham (1995) points out, the primary data source in interpretive case study 

research is interviews, which also represent the main source of data in the 

research at hand. According to Walsham (1995), reporting fieldwork is also 

important in interpretive case studies. Methods include describing details of the 

research site chosen, reasons for this choice, the number of people who were 

interviewed, what hierarchical or professional positions they occupied, what other 

data sources were used, and over what period of time the research was conducted. 

The validity and reliability of this study were improved by different means (see 

Section 5.2.4). The reader should be aware of the interpretive nature of this study 

when reading the data analysis (Chapters 6 and 7), discussion (Chapter 8) and 

conclusions (Chapter 9). 

                                                        
17 The capabilities that had to be developed by the industrial case companies when doing software 
business will be discussed in Chapter 6. 
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In this chapter, the ontological and epistemological assumptions underlying 

the research at hand will first be discussed (Section 5.1). Following that, the case 

study as a research method will be introduced. The suitability of the qualitative 

case study as a research method, as well as the research design, validity and 

reliability of qualitative case studies in general and in the light of the research at 

hand will be discussed (Section 5.2). The empirical data collection process for 

this study will be described (Section 5.3), and the research process and the 

process of analyzing the empirical data will be discussed (Section 5.4).  

5.1 Ontological, epistemological and methodological 
considerations 

When conducting scientific research, it is not only important to describe the 

methodology applied in the research, but also to position oneself as a researcher 

by describing the ontological and epistemological assumptions underlying the 

research. According to Guba (1990: 19), past paradigms of scientific inquiry can 

be characterized by “the way their proponents respond to three basic questions, 

which can be characterized as the ontological, the epistemological, and the 

methodological questions. The questions are these: 

1. Ontological: What is the nature of the ‘knowable’? Or, what is the nature of 

‘reality’? 

2. Epistemological: What is the nature of the relationship between the knower 

(the inquirer) and the known (or knowable)? 

3. Methodological: How should the inquirer go about finding out knowledge?” 

[Emphasis in the original.] 

Guba and Lincoln (1994) discuss the possible answers to these questions under 

four paradigms: positivism, postpositivism, critical theory, and constructivism. 

Each of these paradigms has its own ontological, epistemological and 

methodological assumptions18. According to Guba and Lincoln (1994), the 

answer to the epistemological question depends on how the ontological question 

has been answered, and the epistemological question has to be answered before it 

is possible to answer the methodological question. Thus, before describing the 

methodology applied in a scientific study, the researcher’s ontological and 

epistemological position should be made explicit. Pihlanto (1994) displays the 

                                                        
18 These assumptions will be discussed in Sections 5.1.1 and 5.1.2. 
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hierarchy of assumptions about the nature of social sciences, where the human 

nature and the interaction between researcher and actor underly ontological 

assumptions, ontological assumptions underly epistemological assumptions, and 

epistemological assumptions underlie methodological assumptions. The 

methodolody thus is based on ontological and epistemological assumptions. 

Pihlanto (1994) argues that there are two opposing scientific approaches or 

methodologies: the nomothetical approach, which relies on methods rooted in 

natural sciences and where knowledge is seen as objective, and the action-

research approach, which stresses the aim of achieving a profound understanding 

of intentional human action and where knowledge is seen as subjective. Both 

approaches are characterized through their ontological assumptions, 

epistemological assumptions, and methodology.  

In this section, this study’s researcher will briefly discuss her ontological and 

epistemological position, before discussing the research methodology in the 

remainder of this chapter (see Sections 5.2 and 5.3).  

5.1.1 Ontological positions 

Ontology is defined by Wand and Weber (1993: 220) as “a branch of philosophy 

concerned with articulating the nature and structure of the world.” Walsham 

(1995), based on Archer (1988), distinguishes between ontological positions of 

external realism, subjective idealism, and internal realism.  

External realism considers “reality as existing independently of our 

construction of it”. In subjective idealism, “each person is considered to construct 

his or her own reality”. Internal realism, which lies on the continuum between 

external realism and subjective idealism, views “reality-for-us as an 

intersubjective construction of the shared human cognitive apparatus”. The usual 

ontological stance for interpretive research on information systems is internal 

realism or subjective idealism. (Walsham 1995: 75.)  

Guba and Lincoln (1994) distinguish between ontological stances for their 

paradigms of positivism, postpositivism, critical theory and constructivism. In 

positivism, “reality” exists independent of the observers’ perceptions and operates 

according to immutable natural laws that often take a cause-and-effect form. In 

postpositivism, an imperfect “reality” is assumed because the human mind cannot 

fully apprehend reality. In critical theory, “reality” is shaped by social, political, 

economic, ethnic, and gender values and crystallizes over time. In constructivism, 

“reality” is intangible and a construction of the human mind, shaped by 
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experiences of the world, dependent on the individual, and can be changed with 

new information. 

In the action-oriented approach, the ontological assumption is based on 

nominalism or idealism, where human beings impose their own concepts and 

structures in an attempt to make sense of the world and to create a shared 

conception of its nature. This means that the external world or “reality” exists as a 

product of individual consciousness. In the nomothetical approach, the 

ontological assumption is based on realism, where “reality” is completely 

independent of any individual’s conceptual schemes, beliefs and so on. (Pihlanto 

1994.) 

5.1.2 Epistemological positions 

Epistemology is defined by Hirschheim et al. (1995: 20) as “the nature of human 

knowledge and understanding that can possibly be acquired through different 

types of inquiry and alternative methods of investigation.” 

The word “epistemology” derives from two Greek words, “episteme” and 

“logos”. “Episteme” means knowledge or science, and “logos” means knowledge, 

information, theory, or account. Epistemology is usually concerned with 

knowledge about knowledge and is as such the study of the criteria by which one 

can know what does and what does not constitute scientific knowledge. (Johnson 

& Duberley 2000: 2–3.) 

Walsham (1995), based on Archer (1988), distinguishes three epistemological 

positions: positivism, non-positivism, and normativism. Positivism is the position 

“that facts and values are distinct”, and that “scientific knowledge consists only of 

facts”. In non-positivism, facts and values are seen as being “intertwined and hard 

to disentangle, and both are involved in scientific knowledge.” Normativism takes 

the view that “knowledge is ideological and inevitably conducive to particular 

sets of social ends” (Walsham 1995: 76). Both non-positivism and normativism 

are suitable positions for interpretive research.  

Guba and Lincoln (1994) argue that in the positivist paradigm of reality, the 

researcher can study the research object without having an impact on the research 

object. Under the postpositivist paradigm of reality, objectivity remains the 

regulatory ideal but can only be approximated, and special emphasis is placed on 

external guardians (such as whether results fit existing knowledge, and the use of 

peer reviewers). Under the critical theory paradigm, the values of the researcher 

influence the research, and knowledge is created by inquiry through a dynamic 



 113

interaction with the environment. Under the constructivist paradigm the 

researcher and the object of research are fused into a single entity, where findings 

are literally the outcome of the process of interaction of the two.  

Pihlanto (1994) argues that the epistemological assumptions concerning the 

nature of knowledge are anti-positivistic in the action-oriented approach and 

positivistic in the nomothetical approach. In an anti-positivistic epistemology, the 

social world of the actors is not separated from their subjective experience, and 

thus the world can only be understood from the point of view of the actors 

involved in the events studied. In the nomothetical approach, the epistemology is 

positivistic and corresponds to the epistemology of Guba and Lincoln’s (1994) 

positivist paradigm.  

5.1.3 The ontological, epistemological and methodological position 
of the research at hand 

As argued above, the methodology suitable for a given study depends on the 

underlying ontological and epistemological assumptions. Pihlanto (1994) argues 

that an idiographic methodology is suitable for the action-oriented approach, and 

a nomothetic methodology is suitable for the nomothetical approach (Table 7).  

Ontologically, Pihlanto’s (1994) action-oriented approach corresponds to 

Walsham’s (1995) subjective idealism and to Guba and Lincoln’s (1994) ontology 

of the critical theory and constructivist paradigm. Pihlanto’s (1994) nomothetical 

approach corresponds to Walsham’s (1995) external realism and to Guba and 

Lincoln’s (1994) positivist and postpositivist paradigm.  

Epistemologically, Pihlanto’s (1994) action-oriented approach corresponds to 

Walsham’s (1995) normativist paradigm and to Guba and Lincoln’s (1994) 

constructivist paradigm. Pihlanto’s (1994) nomothetical approach corresponds to 

Walsham’s (1995) and Guba and Lincoln’s (1994) positivism.  

Table 7. Characteristics of action-oriented and nomothetical approaches (based on 

Pihlanto 1994). 

 Action-oriented approach  Nomothetical approach 

Knowledge  Subjective Objective  

Ontological assumptions Nominalism, Idealism Realism 

Epistemological assumptions Anti-positivist Positivist 

Methodology Idiographic  Nomothetic  
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Between the two extremes of action-oriented and nomothetical approach, there is 

a continuum of studies that do not take a purely action-oriented or a purely 

nomothetical position (Pihlanto 1994). The research at hand is ontologically and 

epistemologically positioned between these two extremes. A purely action-

oriented approach would demand very close contact with the individuals and 

insight into the research objects’ “inner world”. The research questions posed in 

this study, however, mainly concentrate on the capabilities of an industrial 

company at company level, with only minor focus on the capabilities of 

individuals. A purely nomothetical, or positivist, approach is not suited for this 

research either, as the researcher does acknowledge the influence that an 

individual’s perception of the context has on the development of capabilities in 

industrial companies. 

Using Walsham’s (1995) classifications of ontological and epistemological 

positions, the research at hand represents ontologically an internal realism study 

and epistemologically a non-positivist study. This means that the researcher 

assumes that there exists a “reality”, but that how a person sees and understands 

this reality depends on this person’s experiences and environment. Concretely, 

this means that the author acknowledges that the information and data that is 

gathered in the research (for example by interviewing different actors) is a 

constructed “reality” that is created by the experiences of the actors of the 

research (i.e. the interviewees). The author accepts these constructs, which are 

created by the actors of the research, as being real and as offering a means by 

which to gain insights into the phenomenon focused upon in the research at hand. 

At the same time, the author is aware that her understanding of the research object 

and of the information gathered during the research process represents her own 

conception and interpretation of the information gathered during the research 

process.  

Based on the ontological and epistemological assumptions of this study, this 

research can be positioned as an interpretive study in which the researcher is 

seeking to understand a phenomenon through the meanings that the participants 

assign to it (Orlikowski & Baroudi 2002). An intensive method such as the case 

study is unavoidable when the aim of a study is to achieve a profound 

understanding of the behaviour of people in real-world organizations (Pihlanto 

1994), and the case study is the research method of choice in this research. Next, 

the selection of the case study as the research method will be justified, and the 

research methodology applied in this study will be discussed. 
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5.2 Case study research 

According to Yin (1994: 13), a case study is “an empirical inquiry that 

investigates a contemporary phenomenon within its real-life context, especially 

when the boundaries between phenomenon and context are not clearly evident.” 

According to Schramm (1971: 6), “the essence of a case study, the central 

tendency among all types of case study, is that it tries to illuminate a decision or 

set of decisions: why they were taken, how they were implemented, and with 

what result.” This current research is concerned with finding out why an 

industrial company decides to get involved with software business, how it gets 

involved with it (which corresponds to Schramm’s How was the decision 

implemented?) and how this affects the industrial company (which corresponds to 

Schramm’s With what result was the decision implemented?).  

A case study is suitable for research that is trying to answer “how” and “why” 

questions about a contemporary phenomenon within its real-life context, 

especially when the boundaries between phenomenon and context are not clearly 

evident. “How” and “why” questions have an explanatory character and “deal 

with operational links needing to be traced over time, rather than mere 

frequencies or incidents” (Yin 1994: 6–7). The reference to a “contemporary 

phenomenon” in this context means that there are still individuals alive, who can 

be interviewed, and that the researcher does not have to rely on documents alone 

(in which case the research method would be a history, not a case study). The 

research at hand seeks to uncover the development of capabilities over time, and 

how this development has influenced the industrial company’s engagement with 

software business. Key individuals in the companies are still alive and could be 

interviewed. Thus, based on Schramm (1971) and Yin (1994, 2003), the case 

study offers a suitable research method for the current study. 

Yin (1994: 9–10) presents three arguments against case study research19 

which commonly come up in connection with case studies, but also gives counter-

arguments:  

1. Case studies lack rigor – but this can also happen in other research methods. 

There are several ways to ensure a case study’s validity and reliability.20 

                                                        
19 Within case study research, one can distinguish between single and multiple case studies, each 
having advantages and disadvantages in relation to the other, see Section 5.2.2. 
20 The case study method’s reliability and validity will be discussed in Section 5.2.5. 
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2. A case study provides little basis for generalization – case studies, like 

experiments, are not generalizable to populations or universes, but are 

generalizable to theoretical propositions.  

3. Case studies take too long and result in massive, unreadable documents – this 

is a misconception, as case studies can also be conducted over a short period 

of time.  

In the following sections, these issues will be discussed. 

5.2.1 Justification for conducting this research as a qualitative case 

study 

This research studies the development of software business in industrial 

companies by using resource, capability, dynamic capability and strategy-based 

theories. As well as the nature of the research questions posed in this study, the 

theories that will be applied in this research also provide justification for the use 

of qualitative research.  

Lockett and Thompson (2001) suggest that the case study approach might be 

more suitable when researching the resource-based view than quantitative 

methods. Barney et al. (2001) state that intangible resources should be researched 

via qualitative methods. Prieto and Easterby-Smith (2006) conclude that dynamic 

capabilities should be explored through intensive and preferably longitudinal case 

studies, arguing that literature about dynamic capabilities so far has been mostly 

based on secondary data. 

According to Hoskisson et al. (1999), the case study methodology might be 

more appropriate for the resource-based view than large-scale data collection 

approaches, as it can provide richer information on firms’ idiosyncrasy. 

Several authors who have studied software business in combination with 

capabilities or dynamic capabilities have carried out qualitative case study 

research, either alone (e.g. Helander 2004, Kivelä 2007) or in combination with 

quantitative methods (e.g. Sallinen 2002).  

This research is based on the resource-based view including the capability 

and dynamic capability approach. It will be concerned with tangible and 

intangible resources and capabilities, paying special attention to intangible 

capabilities. Because of this, and given the complex nature of the research 

problem, a qualitative case study seems more suitable than quantitative methods. 
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5.2.2 Types of case studies 

Different types of case studies can be identified that differ in purpose, in 

underlying assumptions, in the types of data collection that are usually used, and 

in the kind of situation for which the case study is suited. Cunningham (1997) 

distinguishes between three types of case study: intensive case studies, 

comparative case studies, and action research case studies. Next, each of these 

will be briefly introduced. 

Intensive case studies are used to develop theory from intensive exploration, 

but they have been criticized as being of questionable scientific value, as “several 

threats to internal and external validity are inherent in the design and data 

collection procedures [of such case studies]” (Cunningham 1997: 403).  

Comparative case studies are used to develop concepts based on case 

comparisons. Generally, three approaches for carrying out a comparative analysis 

of cases can be identified: a survey of cases (analogous to a questionnaire survey 

where a large number of cases are studied and tabulated using common factors or 

categories), case comparison (an explanation of one [set of] case[s] is developed 

and then replicated for another [set of] case[s]), and interpretative comparisons 

(creative interpretation of the data, e.g. why a certain company is successful). 

(Cunningham 1997: 405.) 

Action research case studies focus on research and learning through 

intervention in and observation of the process of change. In this kind of case 

study, the researcher and clients develop a long-term interest in understanding and 

resolving a problem or issue. 

The current research represents a comparative case study which is analyzed 

using case comparison. 

Dyer and Wilkinson (1991), on the other hand, distinguish between single 

case studies and comparative case studies. They argue that single case studies 

have been criticized for not allowing for comparison of cases and for not allowing 

generalizations, whereas comparative case studies have been criticized for 

focusing more on the constructs developed and their measurability, rather than on 

the rich background of the case. According to Yin (1994), single case studies are 

justifiable if their case represents a critical test of existing theory, where the case 

is a rare or unique event, or where the case serves a revelatory purpose. He also 

argues that any use of a multiple-case study should follow replication logic.  
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5.2.3 Research design 

According to Yin (1994: 18), “a research design is the logic that links the data to 

be collected (and the conclusions to be drawn) to the initial questions of the study. 

Every empirical study has an implicit, if not explicit, research design.” For the 

research design of a case study, five components are especially important:  

1. The study’s questions 

2. The study’s propositions, if any 

3. The unit(s) of analysis 

4. The logic linking the data to the propositions 

5. The criteria for interpreting the findings 

This study’s research questions (Yin’s first component for the research design of a 

case study) have been discussed already at the beginning of this study21, and no 

propositions have been defined for this study (Yin’s second component for the 

research design of a case study). The main unit of analysis in the research at hand 

is the industrial company, and the subunits of analysis are the different software 

business cases identified in these industrial companies (Yin’s third component for 

the research design of a case study). In the research at hand, the information 

gathered during a number of interviews in the industrial companies will be linked 

to the a priori model of the development of software business in industrial 

companies (see Chapter 4) by identifying the components of that model within the 

data and analyzing the relationship between the different model components 

(Yin’s fourth component for the research design of a case study). According to 

Yin (1994: 25), there is no precise way of setting the criteria for interpreting 

findings (Yin’s fifth component for the research design of a case study). 

For a case study, four basic types of designs can be identified, depending on 

whether one or multiple cases are involved and whether there is a single unit of 

analysis or multiple units:  

– A single case with a single unit of analysis (Type 1) 

– A single case with multiple units of analysis (Type 2) 

– Multiple cases with a single unit of analysis (Type 3) 

– Multiple cases with multiple units of analysis (Type 4) 

                                                        
21 See Section 1.2. 
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The research at hand corresponds to type 4 of Yin’s (1994) types of design for 

case studies, and is designed as an embedded multiple-case study of the 

development of software business in industrial companies, with the industrial 

companies as the larger unit of analysis, and the instances of software business 

identified in the industrial companies as the smaller unit of analysis.  

The multiple-case design in the research at hand follows replication logic22, 

not sampling logic. This means that the two cases, or two industrial companies, 

are not seen as two samples, as in a survey, but that one case is seen as a 

replication of the other. The objective is to identify similarities and differences 

between the two cases by analyzing the development of software business in 

industrial companies. This will be achieved by comparing both the main unit of 

analysis – i.e. the industrial companies – and the smaller units of analysis – in 

other words the software business instances identified in the industrial companies.  

5.2.4 Data collection 

According to Yin (1994), the six sources of evidence in case study research are 

documentation, archival records, interviews, direct observation, participant 

observation, and physical artefacts.  

Yin (1994) describes three principles of data collection:  

1. The use of multiple sources of evidence 

2. Creation of a case study database 

3. Maintenance of a chain of evidence 

The use of multiple sources of evidence is connected to the method of 

triangulation, the use of several different sources of evidence, which is seen as a 

major strength of case study data collection. Triangulation is also a useful 

technique for minimizing the bias that exists in both the researcher and the 

researched (Remenyi & Williams 1996). Cunningham (1997: 415), referring to 

Denzin (1978), distinguishes two types of triangulation: triangulation within 

methods and triangulation between methods. Triangulation between methods 

involves the use of several distinct research methods, whereas triangulation 

within methods is the use of multiple techniques to collect and interpret data 

within a given method.  

                                                        
22 See Chapter 5.4.1. 
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For this research, several of the above-mentioned sources were used: 

documentation, archival records and interviews. The triangulation in the research 

at hand is within methods.  

As Walsham (1995) pointed out, interviews represent the main source of data 

for interpretive case studies, and this is also true for the research at hand. Myers 

and Newman (2007) distinguish three types of qualitative interviews: structured 

interviews, unstructured or semi-structured interviews, and group interviews. The 

interviews in the research at hand represented semi-structured interviews. This 

means that a number of research topics and research questions had been prepared 

before each interview, but that it was possible to follow newly arising topics 

during the interviews and that it was necessary to improvise during the 

interviews.  

5.2.5 Validity and reliability of qualitative case studies 

The concepts of validity and reliability have to be considered in qualitative 

research (e.g. Kirk & Miller 1986, Golafshani 2003). According to Kirk and 

Miller (1986: 19), “‘reliability’ is the extent to which a measurement procedure 

yields the same answer however and whenever it is carried out; ‘validity’ is the 

extent to which it gives the correct answer.” Reliability means demonstrating that 

the operations of a study (for example the data collection procedures) can be 

repeated with the same results (Yin 1994). The findings of a study may be neither 

reliable nor valid, or may be reliable but not valid (for example measuring 

temperature with a broken thermometer), or may be both reliable and valid, but 

they can never be valid without being reliable (Gorman & Clayton 1997).  

According to Kirk and Miller (1986), there are different ways of ensuring 

reliability in qualitative research: 

– Consistent note taking 

– Immersion in the context 

– Exposure to multiple situations 

– Drawing upon other research for assistance 

Of these means, consistent note taking and drawing upon other research for 

assistance – as the model of the development of software business in industrial 

companies (see Chapter 4), which is used when analyzing the empirical data, is 

based on an extensive review of past research – are applied in the research at 

hand. Immersion in the context and exposure to multiple situations apply 
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primarily to observation and participant observation techniques and thus are not 

used in this research. Drawing upon other research for assistance also refers to 

comparing the results of the study at hand with the results of past research23. 

Gorman and Clayton (1997), referring to Chatman (1992), mention three 

basic components of validity: face validity (when observations fit into an 

expected pattern and thus make sense to the researcher), criterion validity (when 

the researcher employs an additional method of inquiry to establish the accuracy 

of findings), and construct validity (when a phenomenon fits into the conceptual 

framework guiding the study). All of those components are applicable to the study 

at hand, with special emphasis on construct validity, as the analysis of the data is 

based on the model of the development of software business in industrial 

companies, which represents the conceptual framework guiding this study24. 

According to Yin (1994), four tests are commonly used in judging the quality 

of empirical qualitative research: construct validity, internal validity, external 

validity, and reliability. Reliability has already been discussed above to some 

extent.  

Construct validity, which was also defined by Gorman and Clayton (1997) 

as a component of validity, refers to the establishment of correct operational 

measures for the concepts being studied, and can be achieved by using multiple 

sources of evidence, by establishing a chain of evidence, and by having the key 

informants review a draft of the case study report. A chain of evidence can be 

generated by having sufficient citations in the relevant portions of the case study 

database, e.g. by citing interviews, and by having a research database which 

reveals the actual evidence and indicates the circumstances of the collection of 

data, e.g. the time and place of an interview. This method is used during the data 

collection and composition phases of the case study. 

Internal validity, which is applicable only to explanatory or causal studies, 

not to descriptive or exploratory ones, refers to the establishment of a causal 

relationship. This can be achieved by using pattern-matching and explanation-

building methods or by carrying out a time-series analysis. These methods can be 

used during the data analysis phase. 

External validity means establishing the domain to which a study’s findings 

can be generalized, and this can be achieved by using replication logic in 

                                                        
23 For the research at hand, this will be done in Chapter 8, “Discussion”. 
24 The model of the development of software business in industrial companies has been presented in 
Chapter 4. 
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multiple-case studies. This should already be taken into account when the 

research design is being made. As such, construct validity as defined by Yin 

(1994) and synchronic reliability as defined by Kirk and Miller (1986) are closely 

related, as both draw upon data collection from different sources. 

Reliability can be achieved by using a case study protocol and by developing 

a case study database, and must already be taken into account during data 

collection (Yin 1994).  

Table 8 summarizes the validity and reliability tactics of the research at hand.  

Table 8. Validity and reliability tactics of the research at hand. 

Tests Case study tactic Applied in this research? 

Construct 

validity 

Use multiple sources of evidence 

Establish a chain of evidence 

Have key informants review a draft case study 

report 

Yes 

Yes 

Yes 

Internal validity Do pattern-matching 

Do explanation-building 

Do time-series analysis 

Yes 

Yes 

Yes 

External validity Use replication logic in multiple-case studies Yes 

Reliability Use a case study protocol 

Develop a case study database 

No (but a research diary was kept) 

Yes 

In the research at hand, construct validity has been addressed by using multiple 

sources of evidence (interviews, information from web pages, documents from 

the case companies). A chain of evidence was established by supporting the 

within-case analysis in Chapter 6 with direct citations from the interviews, and by 

keeping track of the circumstances of the interviews, amongst other measures. 

However, the place where the interviews were conducted cannot be revealed in 

this research, as this would allow identification of the industrial companies. 

Construct validity was also aimed for by asking the interviewees to review the 

description of the software business cases and to point out mistakes and 

misinterpretations. 

The research at hand is an explanatory study. Explanation-building (see 

Chapter 7, Chapter 8 and Chapter 9) and conducting a high-level time-series 

analysis of the software business cases and of the development of software 

business in the industrial companies focused upon in this research have been 
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applied so as to achieve internal validity. Pattern-matching has been carried out 

by matching the empirical data of the research with the patterns constructed in the 

a priori model of the development of software business in industrial companies 

(Chapter 4).  

External validity has been aimed at by conducting the research in two 

different industrial companies, which pursue different types of core business and 

operate in different countries. Interview questions for one case were adapted 

based on interesting findings in the other case. However, the external validity of 

this study could still be improved by conducting this research in an additional set 

(or sets) of industrial companies.  

Finally, reliability has been aimed at by keeping research diaries over the 

whole period of the research process, and by using the NVivo software 

application25 when analyzing and classifying the empirical data.  

5.3 Empirical data collection 

The empirical data for this research was mainly collected by conducting 

interviews in the two case companies, and by collecting additional material 

related to these two case companies. Case company one, which will be called 

Conserx26 in this research, is an internationally operating Finnish company 

offering consulting services to the forestry industry. Case company two is the 

Central European daughter company of an internationally operating hardware 

producer and will be called Halcinson27 in this study. Neither company sells or 

develops software for customers as their core business, and neither company is 

listed as a software company, so both companies fulfil the definition of being an 

industrial company28. Both case companies want to stay anonymous, and for that 

reason it is not possible to give detailed background information for the 

companies.  

                                                        
25 NVivo is a qualitative data analysis computer software package that helps to organize and analyze 
complex unstructured data. More information about the software can be found at: 
http://www.qsrinternational.com/products_nvivo.aspx. 
26 The name of the company has been changed to prevent identification of the company. 
27 The name of the company has been changed to prevent identification of the company. 
28 For a definition of industrial company, see Section 1.1. 
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Data collection in Conserx 

Contact was established with Conserx during the author’s participation in a 

project supported by Tekes29, in which Conserx was also taking part. In all, ten 

interviews were conducted for the Conserx case study. Four of these ten 

interviews were conducted during the Tekes project, and six were conducted after 

the end of the Tekes project. Data collection in Conserx lasted from March 2006 

to October 2008 and thus covers a period of almost two and a half years. During 

this period, six individuals were interviewed in ten interviews, amounting to more 

than 14 hours of interview recordings and 200 pages of interview transcripts. The 

interviews were conducted in Finnish. 

Additional information about Conserx was found on the company webpage 

(including annual reports, descriptions of the company’s software products and 

services, and company presentations) and from the interviewees, and newspaper 

articles concerning Conserx were gathered from the internet. 

Data collection in Halcinson 

Contact was established with Halcinson in spring 2007. Data collection in 

Halcinson lasted from July 2007 to December 2008 and thus covers a period of 

one and a half years. During this time, six individuals were interviewed in ten 

interviews, amounting to more than 19 hours of interview tapes and 220 pages of 

interview transcripts. Two of the ten interviews were not digitally recorded, at the 

interviewee’s request, and so the researcher made notes during the interview and 

wrote an interview report immediately after these interviews. All other interviews 

were transcribed by the author herself. 

Additional information about Halcinson was collected from the company 

webpage (including annual reports, information about the company’s software 

products and services, and company presentations) and from the interviewees, and 

newspaper articles about the company were gathered from the internet. 

                                                        
29 Tekes is an organization that provides financial support for different kinds of technology 
development and innovation projects in Finland. 
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Data collection in general 

In all, the author conducted more than 30 hours of interviews, amounting to more 

than 400 pages of transcripts. No one else was involved in the data collection 

process. In both companies, the interviewees’ positions ranged from programmers 

who were actually involved in the development of the software dealt with in this 

research, to high-level managers. In this way, insights from a range of different 

viewpoints could be gathered.  

When writing and reviewing the interview transcripts, the researcher wrote 

down additional questions that came to mind, in order to ask them during the next 

interview, and in some cases asked the interviewees by email to give additional 

information or to clarify something that had remained unclear.  

A complete list of interviews including the date and length of each interview 

and the number of pages in each interview transcript can be found in Appendix 1. 

5.4 Research process and empirical data analysis  

In this section, the research process of this study and the way in which the 

empirical data has been analyzed will be described.  

5.4.1 Research process following replication logic 

A typical research process for a qualitative case study following replication logic 

consists of three parts (Yin 1994: 49):  

1. Defining the research problem and designing the research. 

2. Preparing the research, collecting and analyzing the data of the individual 

cases. 

3. Making a cross-case analysis and concluding the research. 

The research process following replication logic applied in the study at hand is 

presented in Figure 7.  
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Fig. 7. Research process of the research at hand following replication logic (adapted 

from Yin 1994: 49). 

First, the research problem was defined (Chapter 1) and a first interview 

conducted to get a better understanding of the research problem. A preliminary 

theory was developed (Chapter 4) based on a literature review (Chapters 2 and 3). 

Two industrial companies, amongst them Conserx, were selected based on their 

participation in a Tekes project in which the researcher took part in 2006/2007. 

Both of the selected companies fulfilled the condition of being industrial 

companies that had started or were going to start to do business involving 

software. A preliminary data collection protocol was designed and the first 

interviews were conducted in both companies during the project. 

During the project it turned out that one of the companies did not fulfil the 

criterion of doing software business with in-house developed software. For this 

reason that case company was dropped. In 2007, the author decided to search for 

another industrial company that would fulfil the criteria of being an industrial 

company and starting to do software business. If the data of one study turns out 

not to be suitable for the research, the researcher can change the cases but not the 

theoretical concerns or objectives of the study (Yin 1994). The author of the study 

at hand followed this principle, and as the research had been designed as a 

multiple-case study, the researcher approached Halcinson, which was a suitable 

company in Central Europe.  

As the research was designed with replication logic in mind, Halcinson was 

selected because it had important similarities to company Conserx. Furthermore, 

Benbasat et al. (2002: 85) argue that the sites for multiple-case studies 
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researching organization-level phenomena should be selected based on the 

characteristics of the firm, including the industry, company size, organizational 

structure, profit/not-for-profit status, public or private ownership, and so on. In 

the research at hand, both Conserx and Halcinson represent internationally 

operating industrial companies that started to do software business at some point 

in time, both started to sell in-house developed software, and both established a 

software spin-off in the early 2000s. Both companies are privately owned and 

seek to generate profit.  

In both Conserx and Halcinson, three software business cases could be 

identified. Based on the information gained during interviews, the analysis model 

was adapted by adding the strategy level, and interview topics were added for 

follow-up interviews in both companies. The software business cases were first 

analyzed independently of each other, and the development of software business 

was analyzed separately for both industrial companies. For a number of 

interviews in Conserx, interview reports were written and the interviewees were 

asked to comment on these to make sure that the interviewer understood the 

issues discussed in the interview correctly. Additionally, the interviewees were 

asked to add further comments and/or more detailed explanations.  

The software business case descriptions were sent to the interviewees that 

had been interviewed in connection to that case, and the interviewees were asked 

to point out possible mistakes in the description and analysis of these cases.  

After having ensured that the software business cases had been described 

correctly, a within-case analysis for each software business case and for both 

industrial companies (see Chapter 6) was conducted based on the reviewed 

software business case descriptions.  

Following that, a cross-case analysis was conducted, first by comparing all 

software business cases (the smaller unit of analysis of the research) – 

independently of which industrial company the software business case belonged 

to (Sections 7.1 and 7.2) – and then by comparing the ways in which software 

business was started by the two industrial companies (the larger unit of analysis 

of the research); see Section 7.3.  

The model of the development of software business in industrial companies 

was revised and the results of the research discussed (see Chapter 8), followed by 

a conclusion which answered the research questions (see Chapter 9). 
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5.4.2 Analysis of the empirical data 

The empirical data of the research at hand has been analyzed following principles 

of process research. In this section, a short introduction to processual research is 

given, followed by a description of the actual analysis of the empirical data in this 

research. 

Processual analysis 

Process research will be used as the practical method of research. When a 

company that has not carried out software business before starts to carry out 

software business, this constitutes a change in the organization. This change can 

happen at both the strategy level and the operational level. The operational level 

in this study is represented by the company’s resource, capability and dynamic 

capability base. When researching why and how an industrial company gets 

involved with software business, the transition from not carrying out software 

business to carrying out software business can be seen as a process of change. 

Process research offers one way to research this process of change. Next, a 

definition of “process” and an overview of process research will be given.  

According to Pettigrew et al. (2001), the term “process” is often used in three 

ways in the literature:  

1. As a logic used to explain a causal relationship in a variance theory 

2. As a category of concepts that refer to individuals of organizations 

3. As a sequence of events that describe how things change over time 

Pettigrew et al. (2001: 700)  argue that only the concept of process as a sequence 

of events describing how things change over time is suitable for research related 

to change and define process as “the sequences of individual and collective 

events, actions and activities unfolding over time in context”. 

In the research at hand, the transition from not doing software business to 

doing software business is being studied. This represents a change over time and 

thus is a process.  

Pettigrew et al. (2001) define the objective of processual analysis as to 

produce a case study, as opposed to a case history. By attempting a range of 

analytical purposes, the case study goes beyond the case history. Pettigrew (1997: 

339) states: “Firstly there is a search for patterns in the process and presumably 

some attempt to compose the shape, character and incidence of this pattern in case 
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A compared with case B”. Additionally, the researcher should search for the 

mechanisms that shape the patterns observed in the case(s).  

In the research at hand, the objective is to uncover patterns of how an 

industrial company gets involved with software business, and how this affects the 

industrial company. Processual analysis offers a suitable tool for this. 

Process of analysis in this research 

The data in this research has been analyzed in several steps and several rounds of 

analysis. In this section, these steps will be described briefly. 

This research has been conducted mainly through qualitative, semi-structured 

interviews. Each interview has been audio recorded and has been transcribed after 

the interview. Before additional interviews were conducted in one of the industrial 

companies, the already conducted interviews were briefly analyzed by identifying 

new topics which arose during an interview and which would need further 

investigation (first analysis step). In this way, topics that arose in one of the 

industrial companies could also be investigated in the other industrial company 

(which represents replication logic).  

In the second analysis step, each interview transcript was coded, first on 

paper, and later using the NVivo software tool. During the first round of 

codification, which was started even before the final interviews were conducted, 

the researcher distinguished more than 100 different nodes, which included the 

items of the analysis model (see Chapter 4), but additionally included a large 

number of codes the researcher deemed interesting in connection to the 

phenomenon being researched. However, this style of codification turned out to 

be too complex due to the large number of different nodes. In two further rounds 

of codification of all the interviews, the number of codes was reduced 

significantly. The final, fourth round of codification30 concentrated on identifying 

the different software business cases, which represented one of the two units of 

analysis in this research, and on identifying the dimensions of strategy, the overall 

company strategy, and the resources and capabilities31 involved in the 

development of software business. For a complete list of codes and categories 

used in the final round of analysis, see Appendix 3. The capabilities and resources 

                                                        
30 The within-case analysis in Chapter 6 is based on the codification of data in the fourth round of 
analysis. This last round of analysis was conducted after all interviews had been conducted. 
31 The capabilities summarized in Table 5 in Section 2.2.2 represented the basis for identifying 
capabilities in the empirical data. 
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identified in each software business case were categorized according to whether 

they were developed, applied, improved, picked, exploited or released. 

Additionally, the software business case a capability or resource belonged to was 

identified and coded in NVivo. In this way, it was easy to retrieve, for example, 

all of the capabilities that were applied in a certain software business case, or all 

of the capabilities that were developed in a certain software business case.  

In the third step of the analysis, the process of development of software 

business was written up and described for each software business case, focusing 

on the capabilities, resources and strategy identified in the relevant case. The 

description of each case was sent to the interviewee(s) who had spoken about the 

case in the interviews, and these interviewees were then asked to read the case 

description and point out misunderstandings and incorrect categorizations, or to 

confirm that the software business case was described correctly. The case 

descriptions were then improved based on the interviewees’ comments.32 

In the fourth step of the analysis, within-case analysis was conducted based 

on the description of the cases and based on the resources, capabilities, and 

strategy identified in each software business case. In the within-case analysis, 

dependencies between capabilities were identified and discussed for each 

software business case separately, as were the dynamic capabilities applied by the 

industrial companies. This within-case analysis was conducted for both units of 

analysis of the research – for the different software business cases, which 

represented the smaller unit of analysis, and for both of the industrial companies, 

which represented the larger unit of analysis, separately.33 

In the fifth step of the analysis, cross-case analysis was carried out based on 

both units of analysis of this research. First, the different software business cases 

were compared, in order to identify differences in the resources and capabilities 

needed in these different software business cases. Then, the development of 

software business in industrial companies was compared based on the larger unit 

of analysis, in other words for the industrial companies in general.34  

Finally, in the sixth step of the analysis, the results of the within-case 

analysis and of the cross-case analysis were compared with past research, and the 

implications of these results were discussed.35 

                                                        
32 The case descriptions are presented in Chapter 6. 
33 The within-case analysis of the empirical data is presented in Chapter 6. 
34 The results of the cross-case analysis are presented in Chapter 7. 
35 The discussion of the results of the research at hand is presented in Chapter 8. 
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Interplay between construction of the analysis model and data analysis 

The research process in this study involved interplay between data collection, 

literature review and model development and is presented in Figure 8. The model 

of the development of software business in industrial companies was developed in 

an iterative fashion, using the results of a preliminary analysis of first interviews 

as input to improve the analysis model. 

 
Fig. 8. Research process of this study. 

When this research was begun in 2006, the first interview at Conserx was 

conducted. After that first interview in spring 2006, a literature review was carried 

out in summer and autumn 2006, encompassing resource, capability and dynamic 

capability literature. Based on that literature review, the inner context of the 

model of the development of software business in industrial companies was 

developed, and six interviews were conducted at Conserx between autumn 2006 

and summer 2007. Between summer and winter 2007, six interviews were 

conducted at Halcinson. Based on a preliminary analysis of the data collected so 

far, it became apparent that the industrial company’s strategy was an essential 

factor in the development of software business. For that reason, the analysis 
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review of strategy-related literature. Based on this final analysis model consisting 

of the operational layer and the strategy layer, three more interviews were 

conducted at Conserx and four more at Halcinson during summer, autumn and 

winter 2008.  

5.5 Summary 

In this chapter, the research methodology, the research process and the process of 

analyzing the empirical data have been described. 

This research represents a qualitative explanatory case study. The study is 

epistemologically positioned as a non-positivistic study, and ontologically as an 

internal realism study. 

The research is designed as an embedded multiple-case study. The larger unit 

of analysis are the industrial companies that are starting to do software business, 

and the smaller units of analysis are the individual software business cases that 

could be identified in the industrial companies. The multiple-case study follows 

replication logic. Research validity and reliability were considered from the 

beginning of the study and a number of methods were applied to improve the 

validity and reliability of the research at hand. 

Data was collected from several sources (including documents from the 

industrial companies and information available publicly on the internet), with 

qualitative interviews as the main source of information, in order to apply 

triangulation within methods. The qualitative interviews were semi-structured and 

conducted in case company Conserx over a period of 2.5 years, and in case 

company Halcinson over a period of 1.5 years. 

The data was analyzed using processual analysis. Both a within-case analysis 

and a cross-case analysis have been conducted, the results of which will be 

presented next. 
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6 Within-Case Analysis of the Development of 
Software Business in Industrial Companies 

The empirical data for this research consists of qualitative interviews, official 

company documents and descriptions and annual reports from the companies. In 

this section, the software business cases identified in the two case companies, 

Conserx and Halcinson, will be analyzed separately, pointing out the capabilities 

and resources that were identified as important in these different software 

business cases (representing the inner context of the analysis model) and the 

strategy the industrial company pursued in the software business case in question 

(representing the outer context of the analysis model).  

A short within-case analysis will be presented for each software business 

case, focusing on capabilities which could and could not be applied in a new type 

of software business. Additionally, the dynamic capabilities which could be 

identified as having an influence on these software business cases will be 

discussed. 

Section 6.1 describes the three software business cases started by Conserx, 

the first one representing the enterprise solution system type of software business, 

the second representing the application service provision type of software 

business, and the third representing the professional software services type of 

software business. These descriptions represent the within-case analysis for each 

of Conserx’s software business cases. In Section 6.1.4, a short within-case 

analysis for Conserx will be presented, at both the operational level – focusing on 

resources and capabilities identified in Conserx’s different software business 

cases – and the strategy level. The analysis at the strategy level will be carried out 

at both business and company level. Additionally, the dynamic capabilities 

deemed relevant in case company Conserx will be discussed. 

Section 6.2 describes the three software business cases started by Halcinson, 

the first representing the enterprise solution system type of software business, the 

second representing the product type of software business, and the third 

representing the professional software services type of software business. These 

descriptions represent the within-case analysis for each of Halcinson’s software 

business cases. In Section 6.2.4, a short within-case analysis for Halcinson will be 

presented, at both the operational level – focusing on resources and capabilities 

identified in Halcinson’s different software business cases – and the strategy 

level. The analysis at the strategy level will be carried out at both business and 
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company level. Additionally, the dynamic capabilities identified as relevant in 

case company Halcinson will be discussed. 

Section 6.3 summarizes the most important findings of the within-case 

analysis presented in this chapter.  

Before describing each of the six software business cases under the focus of 

research in this study, the capabilities identified as being interesting in the 

software business cases will be presented, to make reading and understanding the 

subsequent within-case analysis easier. After that will follow a discussion of the 

manner in which the strategy was pursued in each software business case, and of 

the manner in which resources, capabilities, dynamic capabilities and the strategy 

identified in the data will be pointed out. 

Capabilities and resources identified in the empirical data 

The processes related to capabilities and resources represent the inner context of 

the analysis model developed in Chapter 5. These processes were the 

development of a capability (develop C), the application of a capability (apply C), 

the picking of a resource (pick R) and the exploitation of a resource (exploit R). 

Additionally, the analysis of the empirical data collected in this research identified 

the process of improving a capability, or developing a capability further (develop 

C further) as being essential for the development of software business in 

industrial companies, and this process was thus added to the classification options 

for capabilities. Also, the process to release capabilities (release R) was identified 

in one software business case and has been added to the classification options for 

resources. 

Analysis of this empirical data identified several different capabilities and 

resources which play a role in the case companies doing software business. In 

order to help the reader to understand the data analysis and to interpret its results, 

these capabilities and resources will be presented at this point in the research, 

even though they could naturally only be identified after having analyzed the 

empirical data. 

In Table 9, the operational capabilities that could be identified in one or more 

software business cases when analyzing the empirical data of this research are 

presented and classified according to whether they represent software 

development capabilities, general business capabilities, or software business 

capabilities. Operational capabilities are numbered from 1 to 23, and these 

numbers will be assigned to the capability classification when presenting the data 
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analysis in Chapters 6 and 7. Operational capabilities will be referred to as 

capabilities, in contrast to dynamic capabilities.  

Table 9. Operational capabilities identified in the research at hand. 

Capability Description  

Software development capabilities 

C1 Software application development capability 

The ability to develop and code software applications.  

C2 Software integration capability 

The ability to integrate a software application with other software applications and IT 

systems. 

C3 Software support/maintenance capability 

The ability to offer the service of providing support in the event of problems with the 

software, and the service of maintaining and updating the software to keep it functioning. 

C4 Software version management capability 

The ability to distinguish different versions of a software application and to ensure that it 

is clear which features and software modules are related to which version. 

C5 Software training capability 

The ability to offer training and to teach people how to use a software application. 

C6 Capability of understanding user needs 

The ability to determine clearly which need(s) the software application should fulfil for the 

users/customers. 

C7 Requirement engineering capability 

The employment of a systematic process of discussing with the customer and finding out 

about the features a software application should offer. 

C8 Software documentation capability 

The ability to create a manual explaining which features and functionalities a software 

application has and how to use the software application.   

C9 Software project management capability 

The ability to create an organized process defining how to manage software projects, 

including the definition of the project schedule and milestones, and the definition of 

document types and other items produced in the project.  

C10 Capability of estimating resources needed (for software development/software business) 

The ability to estimate the quantity of (human) resources and how much time will be 

needed for a certain task, e.g. for the development of a software application or for 

offering certain services.  

 

Business capabilities 

C11 Software business process creation capability  

Refers to the ability to create a systematic way of offering software and services to the 

customer. 
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Capability Description  

C12 Software sales/marketing capability 

The ability to identify potential customers and make them interested in the software 

applications and services the company offers. Also includes the development of material 

that can be used to promote the company’s offerings. 

C13 Capability of estimating customer segment size 

The ability to predict how many customers the company expects to gain for its offerings. 

C14 Cost control capability 

The ability to create and manage an up-to-date overview of the costs that are involved 

with developing a software application and offering services, and the ability to take 

corrective measures in the event costs become higher than anticipated.  

C15 Software branding capability 

The ability to offer a software application and/or software services under a specific name 

which enables customers to identify the company’s offering in a group of similar offerings 

(opposite: white-label software). 

C16 Capability of predicting market development 

The ability to anticipate how customer numbers and the needs of customers will develop 

and change in future.  

C17 Capability of identifying business opportunities 

The ability to identify possible new sources of future rents. 

 

Software business capabilities 

C18 Software productization capability 

The ability to develop or change a software application so that it can be sold more easily 

to a larger number of customers.  

C19 Capability of creating software contracts 

The ability to understand the issues that have to be addressed in a contract that defines 

the terms of sale of (the right to use) software applications and the terms when selling 

software services. 

C20 Capability of pricing software and related services 

The ability to define the price that is to be asked of the customer for (the right to use) a 

software application or for using the company’s software services. 

C21 Software purchasing capability 

The ability to order software in a way that ensures that the delivered software 

corresponds to the customer’s needs. 

C22 Capability of budgeting for the purchase of software 

The ability to define how much money is available for ordering software applications 

and/or related services, and to decide which software applications and services can be 

bought with that budget.  

C23 Capability of making offers when selling software projects 

The ability of a software company to define the conditions that apply within a software 

project that is sold in the form of professional services to a customer. 
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The capabilities that have been identified in previous research and that were 

presented in Table 5 in Section 2.2.2 were used as a basis when looking for 

capabilities in the empirical data. These capabilities could be identified in the 

empirical data, along with a number of capabilities not specifically mentioned in 

previous research.36 The operational capabilities identified in this research (see 

Table 9) will be classified according to whether they were applied (apply C), 

developed (develop C), or developed further (develop C further) in connection to 

software business. In addition, in some cases it will be important to point out 

when a certain capability has not been developed for software business (C not 

developed), and in one case a capability existed, but was not applied (C not 

applied). As the research of this study concentrated on firm-level not individual-

level capabilities, the question of which person within a company or upon the 

start-up of a company had which kind of skills and know-how will not be 

considered.  

Capabilities that did not seem to be missing from the company and that posed 

no particular problem to the companies will be classified as “apply C”. If a 

capability was mentioned by some interviewee, but if that capability did not seem 

to represent a problem or a special challenge, it either existed already or it could 

be developed very quickly. In both cases, the capability could be applied 

relatively quickly and its development will not be given special attention within 

this research. These capabilities thus will be classified as “apply C”. Capabilities 

that did not exist and had to be developed will be classified as “develop C”, and 

those that did exist to some extent but that have clearly been improved over time 

will be classified as “develop C further”. If a capability is not being applied, it is 

not possible to say whether it existed in some form within the company or not. 

For that reason, capabilities that are needed for the first time in the company will 

be classified as “develop C” in cases where there was some sort of challenge or 

difficulty involved with the capability, and capabilities that did not involve any 

apparent challenge or difficulty in development will be classified as “apply C”. In 

the case of software spin-offs, capabilities that have to exist in order to start the 

business will be classified as “apply C”.  

In Section 6.1, capabilities which could be identified in the three software 

business cases related to Conserx will be presented, and in Section 6.2 those 

related to Halcinson will be presented. Capabilities will be classified and a 

number from 1 to 23 will be assigned to each classified capability to identify the 

                                                        
36 See Section 8.2.4 for a more detailed discussion of this matter. 



 138

capability specifically based on the description of each capability in Table 9. 

Capabilities that have been identified in the empirical data but which were not 

directly related to software business will be marked in italics (e.g. “develop C5”), 

and capabilities that were identified in the empirical data in connection to 

software business will be marked in bold (e.g. “develop C5”). In the sections 

describing software business in the industrial company’s spin-offs, certain 

capabilities were also relevant to the industrial company, not only to the spin-off. 

In these instances, the development, application or further development of a 

capability will be assigned to the industrial company by adding the name of the 

company in question to the identified capability and classification (e.g. “develop 

C5 – Conserx”).  

Resources played only a minor role in these software business cases, and thus 

there will be no specific distinction between different kinds of resources when 

identifying relevant resources in the analysis of the empirical data. Where a 

resource was directly relevant to a software business case, the picking, 

exploitation and release of a resource will be marked in bold (“pick R” or 

“exploit R” or “release R”), and in cases in which the picking, exploitation or 

release of resources was only indirectly relevant to the software business case, 

they will be market in italics (“pick R” or “exploit R” or “release R”). 

Strategy identified in the empirical data 

The strategy, which represents the outer context of the analysis model developed 

in Chapter 4, will be identified based on the dimensions of strategy, namely the 

objective of strategy, the process of strategy formation, and the focus of strategy. 

The objective of strategy will be classified as being either profit-maximizing or 

plural and will be written in bold if directly related to the software business case 

in question (“profit-maximizing objective of strategy” or “plural objective of 

strategy”), and in italics if only indirectly related to the software business case in 

question (“profit-maximizing objective of strategy” or “plural objective of 

strategy”). The process of strategy formation will be classified as being either 

deliberate or emergent, and will be written in bold if directly related to the 

software business case in question (“deliberate process of strategy formation” 

or “emergent process of strategy formation”), and in italics if only indirectly 

related to the software business case in question (“deliberate process of strategy 

formation” or “emergent process of strategy formation”). The focus of strategy 

will be classified as being exploitation, endogenous regeneration or exogenous 
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regeneration, or a combination of these options, and will be written in bold if 

directly related to the software business case in question (e.g. “focus of strategy: 

exploitation”), and in italics if only indirectly related to the software business 

case in question (e.g. “focus of strategy: exploitation”). Additionally, based on the 

empirical data one additional option for the industrial company’s focus of strategy 

could be identified – refocusing on the core business – and will be used in the 

analysis of the empirical data. 

Where the strategies of more than one company are being considered, the 

company name will be added when classifying strategy dimensions (e.g. “focus 

of strategy: exploitation – Conserx”). 

Dynamic capabilities identified in the empirical data 

Dynamic capabilities have been defined as the processes that use capabilities and 

resources to match and even create market change (see Section 4.1). The 

processes to gain, release, integrate and reconfigure resources and capabilities 

have been identified as being dynamic capabilities (see Eisenhardt & Martin 

2000). The dynamic capabilities which can be identified based on the software 

business case analyses will be classified accordingly, and their relation to strategy 

and market change will be discussed in the summary section of each software 

business case. 

6.1 Case company Conserx 

Conserx37 is a Finnish company offering, among other services, consulting and 

planning services to the forest industry, and was founded in the 1950s. From the 

1970s onwards, software has been developed within the company for firm-

internal use in order to increase efficiency and improve internal work processes. A 

number of software applications have been developed by Conserx, ranging from 

document management systems used only inside the firm to applications used 

when offering consulting and planning services to customers. One tool in 

particular, ProPIDesign38, has proven important for the company in offering its 

consulting and planning services to its customers. This tool has developed over a 

                                                        
37 The name of the case company has been changed to prevent identification of the company. 
38 The name of this tool has been changed to prevent identification of the case company: ProPIDesign 
is a fictitious name. 
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time period of about 30 years and evolved from several separate applications. The 

tool was first sold to one customer who asked to buy it, and later to several more 

customers who requested the tool. Today, this tool is sold to customers together 

with a range of other internally developed and third party software applications 

under the brand name VirtualPlanning39. The sale of this software tool will be 

described in Software Business Case 1, Section 6.1.1. When analyzing this case it 

became clear that the case actually consists of two sub-cases of software business, 

and the capabilities needed within those sub-cases differed. Case 1a is concerned 

with the time during which this software business was emergent, whereas Case 1b 

is concerned with the time during which Conserx was deliberately and actively 

marketing and selling its software applications. However, both Case 1a and 

Case 1b represent the enterprise solution system40 type of software business and 

thus both are presented in the same section. 

In 2000, Conserx established a software spin-off. The software spin-off, 

called Docermet41, offered a web-based document management service. At the 

outset, Docermet employed four people. The establishment of this software 

service spin-off will be described in Software Business Case 2 in Section 6.1.2 

and represents the application service provision42 type of software business.  

At the beginning of 2006, Conserx decided to transfer 30 software developers 

from different organizational units of Conserx – including the ones who were 

responsible for the VirtualPlanning tool – to Docermet, increasing Docermet’s 

size to about 35 employees in April 2006. At the same time, Docermet was 

renamed to Aplec Co43. From 2006 on, Conserx, which had previously had these 

software developers located inside its operational units, had to buy software 

development services from Aplec. At the same time, Aplec was also still offering 

its document management services, which were based on the Docermet software 

application. The establishment of the software development service, which 

represents professional software service business44, will be described in Software 

Business Case 3 in Section 6.1.3. Even though Case 2 and Case 3 both describe 

                                                        
39 The name of this concept has been changed to prevent identification of the case company. 
40 Enterprise solution system software is software that has to be customized to a certain extent for each 
customer; see Section 1.3.2.  
41 The name of this company has been changed to prevent identification of the company. 
42 Application service provision means that the customer can use a software application, mostly over 
the internet, without having to have the application installed at his own site; see Section 1.3.2. 
43 The name of this company has been changed to prevent identification of the company. 
44 In professional software service business, software is developed specifically for one customer, 
mostly in the form of a project; see Section 1.3.2. 
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the development of Conserx’s spin-off, the cases are presented and analyzed in 

different sections as these cases represent  different types of software business.  

Figure 9 shows a timeline of the most important events in Conserx’s 

development, and of the software business cases that will be analyzed in this 

section. The timeline is not to scale and thus only shows the order in which the 

events and software business cases took place, and in which decade.  

 
Fig. 9. The most important events and software business cases in Conserx. 

Next, the software business cases of starting to sell VirtualPlanning to outside 

customers and of founding a software spin-off – including the later transfer of 

software development from Conserx to Docermet – will be described in more 

detail.  

6.1.1 Software Business Case 1: the ProPIDesign tool – enterprise 

solution system 

As mentioned above, the software tool ProPIDesign has been developed over a 

time span of about 30 years. ProPIDesign is a combination of two other software 

applications developed inside Conserx. In this section, a short overview of the 

development history of ProPIDesign, including software applications which have 

interfaces with ProPIDesign, will be presented. Following that, a description of 

how and why Conserx agreed to sell ProPIDesign to one of its customers, as well 

as a description of how and why Conserx continued later actively to sell 

ProPIDesign to its customers, will be given. 
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ProPIDesign’s development history45 

The first software application Conserx developed for internal use was 

PipeMaterialMan, which was developed together with an outside software 

company (exploit R) and went into production in 1976. While working with this 

external software company, Conserx learned how to make requirement 

specifications in order for the external company to understand what Conserx 

wanted to get developed (develop C7).  

“With the external company we developed two applications together, and we 

started to gain an understanding of how detailed our requirement 

specifications had to be in order for the other party to be able to develop the 

software.” (Interviewee 2, 2007) 

DocMan1 was a document management system and was developed at the end of 

the 1970s by a different outside company (exploit R) from the one which was 

involved with the development of PipeMaterialMan, but the result was not 

satisfying and Conserx continued to develop DocMan1 inside its own technical IT 

department. OutDocMan was an application to manage documents produced 

outside Conserx which was developed in 1980. ARCHIVE was a software 

application used for archiving text documents which was developed by an outside 

software company at the beginning of the 1980s. ProcessModelling was a process 

model application developed at the end of the 1980s inside Conserx. PipeDesign 

and InstrumentDesign were two separate applications which were combined at the 

beginning of the 1990s as it became clear that electrical wiring design and 

instrument design, for example, have a lot in common. The resulting application 

was called “PIDesign”. DocMan1, OutDocMan and ARCHIVE were applications 

for document management, and at the beginning of the 1990s, DocMan1 and 

OutDocMan were combined to form an application called DocMan2, which ran 

on an Oracle platform instead of the HP environment. In the mid-1990s, 

ARCHIVE was integrated into DocMan2, and the resulting application was called 

DocMan3. Finally, in 2002/2003, DocMan3 was transferred from the Oracle to 

the Lotus environment and was called DocMan4. This is the version currently in 

use at Conserx. PipeMaterialMan was transferred from the HP platform to the 

Oracle platform in the 1990s. 

                                                        
45 All names of software applications referred to in this section have been changed to prevent 
identification of the case company. 
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In the mid-1990s, PIDesign and ProcessModelling were combined, resulting 

in the current Oracle database used in Conserx, called ProPIDesign. There are 

interfaces from ProPIDesign to PipeMaterialMan and DocMan4, as well as to 

several third party software applications which might be used by Conserx’s 

customers (including Docermet’s docManager application; see Section 6.1.2). For 

a graphical representation of the development history of Conserx’s software 

applications, see Figure 10. 

 
Fig. 10. Development of Conserx’s technical software applications. 

As can be seen from Figure 10, over the years several software applications have 

been developed (apply C1) and integrated with each other (apply C2) inside 

Conserx. 

Finding out about the needs of the customer has been challenging from the 

very beginning, and understanding those customer needs and translating them into 

a software application has required certain skills from the software developers 

inside Conserx (apply C6). 
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“If a person comes and says he needs this or that, this person doesn’t 

necessarily want what he says he wants. He describes a problem, and then 

one should be able to offer a solution to the problem. Like, ‘Yes, this is a good 

idea, but what if we did it that way?’ In other words, ‘translating’ what is 

possible, what the person asks for, and what it is intelligent to deliver.” 

(Interviewee 3, 2007) 

In requirement engineering the IT department used, amongst other tools, concept 

maps to get a better understanding for what the customer was actually trying to 

say (apply C7). 

“When people tell you about a model for the first time, that model might be 

completely wrong. But when you draw the model on the wall and ask ‘Is it 

really always like that?’ interesting conversations arise. People learn. It’s a 

very illustrative way to make those relations in the model. We tried to get a 

rough idea with this method, and we used that method when actually building 

the database.” (Interviewee 2, 2007) 

Case 1a: first sales of ProPIDesign – emergent software business 

At the end of the 1980s and beginning of the 1990s, some of Conserx’s customers 

were already asking at the end of a planning project whether it would be possible 

to acquire the ProPIDesign application which Conserx used in its services, for use 

at their own sites. Conserx refused, saying that software sale was not part of their 

core business. Additionally, legal aspects would have made it difficult for Conserx 

to sell software at that time, as profits from software sales would have been taxed 

much higher than profits resulting from Conserx’s core business. During the 

global recession at the beginning of the 1990s, Conserx felt the financial pressure. 

Finally, when in the mid-1990s another customer asked whether it would be 

possible to get hold of the ProPIDesign tool for their own use, as it could also be 

used at the customer site after the Conserx project had come to an end, Conserx’s 

project personnel promised the customer that they would get ProPIDesign at the 

end of the project for their own use (emergent process of strategy formation).  

“It came from the customers. We never intended to sell our software. We had 

developed the software only for ourselves, and when we were working 

together in projects, the guys from the customer site became interested. That’s 

how it started.” (Interviewee 2, 2008) 
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It turned out that giving the software to the customer was not as easy as the 

project personnel had imagined it would be. The project personnel thought that 

compared to the whole investment the customer had made in the planning 

services of Conserx, giving the software application to the customer at the end of 

the project would not really be a big loss for Conserx. However, the project 

personnel had not considered the fact that software is not something that can be 

sold or given away without having to care about it any more. 

“That’s exactly what we have tried to teach our project managers. It looks 

like peanuts to them [the project managers] in the sense that the customer 

has already made a million euro investment during the consulting project. 

Therefore the project managers don’t want to quarrel with the customer over 

whether the customer gets ProPIDesign or not. For them it looks like ‘surely 

we can give out one copy of ProPIDesign’, but they have to learn that when 

we give ProPIDesign to a customer, we kind of have our hands tied – we have 

to provide maintenance for the customer.” (Interviewee 2, 2007) 

It was clear to the IT personnel that software could not simply be given away like 

an ordinary consumer good. The software would have to be maintained and 

supported (apply C3), and the customers would have to be trained in using the 

software (apply C5). 

“This is what those who give the software away for free don’t understand. 

They just think ‘there it is, take it’. They don’t understand that the software 

needs a running environment, training sessions, and maintenance.” 

(Interviewee 2, 2007) 

Those capabilities already existed inside Conserx when their software business 

was started, as those were activities the IT department had to offer also to its 

internal customers. That customers had to be trained was something Conserx’s IT 

department had already learned when developing software for firm-internal use. 

In the mid-1990s, a questionnaire circulated amongst Conserx’s employees 

concerning how happy they were with the work climate showed that many people 

were discontented with the lack of training for new software applications 

(develop C5). 

“But then in the mid-90s we learned that we can’t put a software application 

into production without offering training. We learned to take care of that. It 

came up when research about the work environment in our company was 
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conducted. We got really told off in that – people were saying ‘New 

applications come out, but no one tells you what to use them for and how to 

use them!’ This is something we learned the hard way.” (Interviewee 2, 2007) 

Conserx also knew that there would have to be a contract between the customer 

and Conserx which regulated the use of ProPIDesign at the customer site.  

“Once we had managed to productize ProPIDesign a bit better, we also got 

them [the project managers] to understand that they can’t promise the 

customer ProPIDesign for free, that they always have to discuss it. It seems 

like the message is finally getting through. Software is not something you can 

just put on the table and say “Here it is, now you can use it’. There has to be 

a deal and a contract.” (Interviewee 2, 2007) 

Even though Conserx had not created any software contracts from the supplier 

point of view yet, they had already gained some experience in creating software 

contracts from the buyer perspective (develop C19) at the end of the 1970s. This 

experience of drawing up contracts concerning software from a buyer role could 

be used from then on when making contracts for the use of software from the 

supplier point of view (apply C19).  

“We probably learned about it from having bought software ourselves before. 

We bought a couple of applications from outside, and the outside software 

company developed the software according to our specification. From being 

the buyer we learned to make water-tight contracts, contracts that were to 

our advantage. Apparently we correspondingly managed to sell software well. 

We were able to watch out for those mean things in contracts.” (Interviewee 

2, 2008) 

“Now, we are in the seller role ourselves, we know which things we have to 

be careful with: not to promise to develop the product too quickly, too cheaply 

and so on.” (Interviewee 2, 2008) 

Conserx also had to estimate whether they actually had sufficient resources to sell 

ProPIDesign to the customer, and according to Interviewee 2 there was always a 

certain risk involved, especially with the first sale, because the IT department did 

not have any experience of how much additional work it would mean for the IT 

department to train the customers and to maintain the software for them.  

After the IT personnel had estimated that they had sufficient resources to 

guarantee installation, training, support and maintenance related to the sale of the 
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software (apply C10), management decided that the software could be given to 

this one customer in the mid-90s. At that time, however, they were not planning 

on giving the tool to any other customers of Conserx, and no internal organization 

for the sale of software was developed (C11 did not exist).  

“The first [sales of ProPiDesign] happened kind of by accident. We didn’t 

have a management system for it, and we didn’t have organization for it.” 

(Interviewee 2, 2007) 

In addition to having to offer training in using the software, and to update and 

maintenance services, Conserx’s IT personnel also had to integrate ProPIDesign 

with the customer’s own IT system (apply C2).  

“The customer doesn’t have PipeMaterialMan, he doesn’t have DocMan4, 

and so we have to be able to integrate our system with the customer’s 

document management system too.” (Interviewee 2, 2007) 

According to Conserx’s IT personnel, even though the capability to develop 

software documentation existed, there was hardly ever time to develop good 

documentation of the software applications that had been in internal use only, 

mainly because it was not seen as a priority. When ProPIDesign was sold to 

Conserx’s customers, the software documentation for ProPIDesign was not 

developed further, but some additional manuals to help the customers’ IT 

personnel handle problems with ProPIDesign were developed (apply C8). With 

the help of these manuals, Conserx also managed to improve its internal support 

and maintenance capability, as these manuals could then be used inside Conserx 

as well, in the support and maintenance functions (develop C3 further). 

When selling ProPIDesign to the first customers, Conserx did not really 

change the software for the customer, but simply installed the version that was 

already in use inside Conserx (exploit R). When selling ProPIDesign to the first 

customers, Conserx sometimes gave away the software for free, but charged for 

maintenance and support services. Later on, Conserx sold ProPIDesign as a 

software license, including an agreement about maintenance and update services 

(develop C20).  

“It’s a license fee. For the license fee the customer gets the newest version, 

and if we update ProPIDesign, we also update it for the customer.” 

(Interviewee 1, 2006) 
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“There was always some kind of maintenance contract connected to them 

[the software applications]. When we make changes to our ProPIDesign, the 

customer also gets it for a certain fee. That kind of updating routine belongs 

to it like with most software products.” (Interviewee 2, 2008) 

Conserx had now seen how much additional work it caused them when the 

software application is also in use at some external customer’s site (develop C10 

further), and that giving the software application to outside customers did not 

harm Conserx’s business. 

“We saw that it was, at least, not dangerous to us. We saw how much 

additional work it means for us when ProPIDesign is in use outside of our 

company.” (Interviewee 2, 2008) 

One of the reasons for agreeing to sell the software application to outside 

customers was the world recession in the 1990s, which caused a fall in Conserx’s 

profits, and so Conserx wanted to offer this additional service to their customers 

(plural objective of strategy).  

In the mid-1990s, two more customers started using ProPIDesign, increasing 

the number of installations of ProPIDesign at customer sites to three. However, it 

was not until five years later that the next customer started using ProPIDesign.  

When giving ProPIDesign to its first software customers, Conserx managed 

well by applying already existing capabilities and did not have any long-term 

plans in giving the software to customers (focus of strategy: exploitation). 

Case 1b: developing the VirtualPlanning concept – deliberate software 
business 

When selling ProPIDesign to the first customers who had asked to get the 

software, there was no plan to sell it to other customers as well. However, when 

other customers started to ask about the possibility of getting ProPIDesign from 

Conserx, Conserx decided that ProPIDesign could also be given to other 

customers.  

The decision generally to allow the sale of ProPIDesign to customers could 

not be made on the departmental level; it had to be made by upper management. 

Conserx understood that by making the general decision to sell ProPIDesign to 

customers, it was at the same time making a commitment to support the software 

in future. If for some reason Conserx would not be able to support and maintain 
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the software at some point in time, it would be bad public relations for Conserx. 

For that reason, the decision in principle to allow the sale of ProPIDesign had to 

be made by upper management, not by the operational department (deliberate 

process of strategy formation). 

Conserx figured that it had better chances of gaining follow-up assignments 

from customers, and of tying them closer to the company, if the customer had 

installed the software application that Conserx used internally when doing 

planning work for the customer. The objective was not to make profit by selling 

the tool, especially in the beginning, when customers did not pay at all for the tool 

itself, but just for maintenance and support. The objective was, as mentioned, to 

secure follow-up orders for Conserx’s core business, consulting and planning 

services (plural objective of strategy).  

“In my understanding, even after the first sale we didn’t make a lot of money 

with the software. The main objective was to sell additional services and 

work in the future. […] We were actually ahead of our time – we didn’t sell 

software, we sold services.” (Interviewee 1, 2008) 

For this deliberate software business, Conserx did not hire additional resources, 

and offered the ProPIDesign system to customers with the intention of tying 

customers closer to the company and securing follow-up business. Conserx thus 

had the long term in mind when starting to sell the software more actively (focus 

of strategy: endogenous regeneration). 

At the end of the 1990s, two applications had been developed related to 

ProPIDesign (apply C1). The first of those applications was an application 

supporting computer aided design (CAD), CADApplication, an application based 

on AutoCAD which was developed in 1997. Following that, the WebPublisher, a 

web-based application, was developed in 1999. This application essentially made 

it possible to view and print all data included in ProPIDesign. The core of the 

WebPublisher is the ProPIDesign data model. At the end of the 1990s, a product 

manager was chosen whose task was to market and sell ProPIDesign, 

WebPublisher and CADApplication to Conserx’s customers. However, sales did 

not develop very well, and after some time the responsibility for marketing the 

software was transferred to a division that was offering the service of maintaining 

building plans for Conserx’s customers. This division was more successful than 

the product manager at marketing and selling the software (develop C11). 
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“In the beginning we had a product manager whose only task was to sell 

ProPIDesign to the customers. That didn’t really [work] … because then we 

saw it like … or rather, that person saw selling the software as the business. 

Later we changed it, and the sale of the software became part of the 

Maintenance Service division. Then it worked much better.” (Interviewee 1, 

2008) 

From then on, sales of the software applications started to grow and additional 

software applications were developed.  

When ProPIDesign had been sold to the first customers, it was sold without 

any additional software applications and was sold under its original name. 

Estimations of the amount of resources that were needed to sell ProPIDesign and 

the VirtualPlanning concept to customers were made on a case-by-case basis 

(apply C10). 

“They always come case by case, it’s not possible to predict. You need to be 

prepared, and you have to be able to ask questions when going to the 

customer and trying to sell ProPIDesign, in order to find out how much 

additional workload you have to expect.” (Interviewee 2, 2008) 

As mentioned above, Conserx had announced in the 1980s that it was not selling 

its software. When the company decided at the end of the 1990s to try to sell 

ProPIDesign to more of its customers, it also had to start more actively to 

propagate the information that it was now possible to acquire ProPIDesign during 

projects (develop C12). Later, product managers were assigned who were 

working at the customer site, marketing the software (develop C12), and thinking 

about ways in which the software could be developed to fulfil customer needs 

better (develop C6 further). 

“It’s not the IT people that sell and market ProPIDesign inside Conserx any 

more. Now there are people who are responsible for developing ProPIDesign 

further. We have product managers who are at the user site and think about 

the direction in which the environment is developing, and how this tool 

should follow. These people collect information based on experience, and of 

course they also listen to what the competition does, what the customer thinks 

and so on.” (Interviewee 2, 2008) 

Customers who started to use ProPIDesign did not want to get locked in, being 

forced to use Conserx’s services in future, and demanded that Conserx also train 
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Conserx’s own competitors in using ProPIDesign. For that reason, Conserx also 

offers training in how to use ProPIDesign to its own competitors (apply C5). 

“I just was training our competitors [in how to use ProPIDesign], because 

they also use our application. […] They also use our tool when offering their 

services to the customer.” (Interviewee 1, 2006) 

When actively selling ProPIDesign and related applications to customers, 

Conserx made a contract with the customer concerning the use of the software 

(apply C19) and defined a fee for the software and related services (apply C20). 

When they were planning to sell ProPIDesign more actively, Conserx managed to 

brand its software by renaming the ProPIDesign and the applications around it to 

the ‘VirtualPlanning concept’ (develop C15).  

“There were a lot of different tools, and if a user didn’t work with those tools 

in his everyday work, the tools allowed them just to view the data and 

information. When the customers got interested, we started to think about 

whether we could sell the application. And then we thought of a brand for it: 

VirtualPlanning.” (Interviewee 1, 2006) 

The VirtualPlanning concept was developed around the year 2000. From the end 

of the 1990s onwards, several applications related to the ProPIDesign tool have 

been developed inside Conserx, and almost all of these tools are also available to 

Conserx’s customers.  

From 2001 to 2007, 17 customers started to use one or more applications that 

belong to the so-called VirtualPlanning concept. 

Productizing ProPIDesign and the VirtualPlanning concept 

ProPIDesign, as mentioned above, was developed for firm-internal use only, just 

like all the other software applications related to the VirtualPlanning concept. 

This meant that these software applications were strongly integrated with each 

other. Even when ProPIDesign and its related applications were in use only within 

Conserx, the software was already used at different sites all over the world and 

thus Conserx had learned to productize the software to a certain extent (develop 

C18). However, when Conserx started to sell ProPIDesign to several customers, 

they started to improve the modularization of the software applications (apply 

C18).  
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“When we used the Oracle database, everything was in the same database 

like ProPIDesign – all the data was together. […] We thought that when we 

gave the software to customers, we weren’t going to give DocMan4 to them, 

so we had to define the interfaces in such a way that would enable some other 

document management system to connect to ProPIDesign. We had the same 

considerations when thinking about whether to give WebPublisher to the 

customer or not. This led us to try to keep those different pieces of software 

sufficiently separated from each other, to make it possible to sell only one 

part of them. Now we can sell just the core ProPIDesign, and the customer 

doesn’t need all those other smaller applications around ProPIDesign.” 

(Interviewee 2, 2008) 

In this way, it also became easier to maintain and support the software at the 

customer site (develop C3 further).  

When ProPIDesign had been in use only within Conserx, it was often the case 

that projects that were running at the same time used different versions of 

ProPIDesign. In general, it was not possible to change the version of ProPIDesign 

in the middle of a project. This was difficult for project personnel who were 

working on two different projects, for example, because they sometimes had to 

work on one project with an older version of ProPIDesign that had fewer features, 

and on another project with a newer version with more features. When Conserx 

started to give ProPIDesign to customers as well, it was necessary to improve 

ProPIDesign’s version management (develop C4 further).  

This also had an effect on Conserx’s internal use of ProPIDesign. After 

version management had been improved, and after the software applications had 

been modularized better, it was also possible to change the current version of 

ProPIDesign in the middle of a project. From then on, version changes could be 

made at the same time for all projects using ProPIDesign. Additionally, by 

modularizing the software better, it was also easier to integrate the different 

software applications at the customer sites (develop C2 further). 

“When we integrate the software with the existing systems [at the customer 

site], there are always interfaces we have to go through, concerning how we 

can connect our software. For example, we use DocMan4 in-house, and 

ProPIDesign is built in a way that makes it possible to connect some other 

kind of document management system to it. The interfaces have to be 

developed in a way that allows us to sell ProPIDesign alone.” (Interviewee 2, 

2008) 
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At the beginning of the 21st century, Conserx started to develop marketing 

material for the VirtualPlanning concept (develop C12), including brochures 

describing some of the software applications developed by Conserx. A more 

complete set of brochures and of the whole VirtualPlanning concept was 

developed from 2005 to 2008 (apply C12). This marketing material is used at 

trade shows and in meetings with customers. For several years, Conserx has been 

organizing a “ProPIDesign Day” for those customers who use parts of the 

VirtualPlanning concept. On these days, Conserx presents changes to the software 

applications, new features and other information related to the VirtualPlanning 

concept. 

Figure 11 shows a summary of the activities Conserx had to carry out before 

selling software to the first external customers, when selling software to the first 

external customers, and when selling software more actively to external 

customers. 

 
Fig. 11. Activities Conserx had to do before deciding to sell software, when selling 

software to the first external customers, and when selling software more actively to 

external customers. 
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additional capabilities that were needed or at least supported software business 

with ProPIDesign and the VirtualPlanning concept. The capabilities identified as 

being important in Case 1a, the first sales of ProPIDesign, are summarized in 

Table 10, and the strategy identified for Case 1a is presented in Table 11. The 

capabilities identified as being important in Case 1b, deliberately and actively 

selling ProPIDesign and the VirtualPlanning concept, are summarized in Table 12, 

and the respective strategy is presented in Table 13. Table 10 and Table 12 include 

information on whether a capability already existed in Conserx and was applied 

during software business (apply C), whether it existed already and was 

additionally developed further in the process of doing software business (develop 

C further), or whether it did not exist and had to be developed in order to do 

successful software business (develop C).  

Table 10. Operational capabilities identified in Software Business Case 1a: 

ProPIDesign – emergent software business. 

Capability/Resource Classification Description  

C2 – Software 

integration capability 

Apply C The capability already existed before the involvement in 

software business (integrating firm-internal software 

applications) and was applied during software business when 

integrating ProPIDesign with existing customer systems. 

C3 – Software 

support/maintenance 

capability 

Apply C The capability already existed before the involvement in 

software business (those services had also to be offered to 

internal customers) and was also applied during software 

business in offering support and maintenance services to 

customers. 

C3 – Software 

support/maintenance 

capability 

Develop C 

further 

When Conserx started to sell ProPIDesign to outside 

customers, the IT department had to make software 

documentation or manuals of how to support and maintain the 

software in everyday situations. Those manuals were then also 

used inside the Conserx IT department and improved 

maintenance and support inside Conserx. 

C5 – Software training 

capability 

Apply C The capability already existed before the involvement in 

software business (the IT department had learned the hard way 

that offering training is essential) and was applied when doing 

software business. 



 155

Capability/Resource Classification Description  

C8 – Software 

documentation 

capability 

Apply C This capability was not applied very extensively internally before 

the involvement with software business, nor after the 

involvement. However, some additional software documentation 

and manuals were developed in connection with the 

involvement with software business.  

C10 – Capability of 

estimating resources 

needed 

Apply C This capability had to be applied before deciding whether the 

ProPIDesign software could be sold to external customers or 

not.  

C10 – Capability of 

estimating resources 

needed 

Develop C 

further 

The capability was applied before agreeing to sell the software 

and was developed further by gaining experience on the 

quantity of resources needed in order to offer the software to 

outside customers. There were no problems with resource 

availability during software business, so the capability was 

apparently well enough developed. 

C19 – Capability of 

creating software 

contracts 

Apply C The capability existed already, as it had been developed when 

Conserx was ordering software from external software 

companies. The capability was then applied when making 

software contracts with Conserx’s customers. 

C20 – Capability of 

pricing software and 

related services 

Develop C When giving ProPIDesign to the first customers, the software 

application was sometimes given away for free, and the 

customer had to pay for maintenance and support. Nowadays, 

the customers pay a certain license fee for the use of 

ProPIDesign.  

Software resource Exploit R When selling ProPIDesign to the first customers, the software 

was sold in the same form in which it was being used inside 

Conserx.  

Table 10 shows that there were several capabilities that Conserx was able to apply 

when it started to sell its software. Those were the software integration capability 

(C2), the software support and maintenance capability (C3), the software training 

capability (C5), the software documentation capability (C8), the capability of 

estimating the resources needed for software business (C10) and the capability of 

creating software contracts (C19).  

The software support and maintenance capability (C3) and the capability of 

estimating the resources needed for software business (C10) were improved when 
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selling software to customers. Additionally, the capability of pricing software and 

related services (C20) had to be developed.  

No additional resources had to be picked in order to do software business. 

The software application resource ProPIDesign was exploited when selling it to 

the first customers, as it did not have to be changed in order to do software 

business. The selection of a Conserx employee to be responsible for marketing 

and sales of the software can also be seen as an exploitation of existing resources.  

Table 11 summarizes the strategy applied by Conserx, separated into objective of 

strategy, process of strategy formation and focus of strategy, during the first sales 

of ProPIDesign.  

Table 11. Strategy identified in Software Business Case 1a: ProPIDesign – emergent 

software business. 

Strategic dimension Classification Description  

Objective of strategy – 

first sales 

Plural The objective of selling ProPIDesign was not to make profit with 

the software, but to offer better customer service and make the 

customer happy. In some cases, the software was even given 

away for free; the customer paid for support, maintenance and 

training. 

Process of strategy 

formation –  

first sales 

Emergent The first sales of ProPIDesign to Conserx’s customers were not 

actively planned by Conserx and were based on customers’ 

initiative and request. 

Focus of strategy – 

first sales 

Exploitation When making the first sales of ProPIDesign, the focus was on 

exploiting the existing opportunity, applying capabilities that 

already existed. 

Table 11 shows that Conserx’s software business strategy during the first sales of 

ProPIDesign was emergent and focused on exploitation. The first sales of 

ProPIDesign were not planned by Conserx and were focused on the short term, 

with the objective of satisfying Conserx’s existing customers. 

Table 12 summarizes the capabilities identified as being important when 

Conserx deliberately started to sell ProPIDesign and the VirtualPlanning concept 

actively.  
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Table 12. Operational capabilities identified in Software Business Case 1b: 

ProPIDesign – deliberate software business. 

Capability/Resource Classification Description  

C1 – Software 

application 

development capability

Apply C The capability already existed before the involvement in 

software business and was also applied during software 

business. 

C2 – Software 

integration capability 

Develop C 

further 

This capability was improved as a result of the improvement of 

ProPIDesign’s productization. By modularizing the ProPIDesign 

application and the applications related to it better, integration 

of those applications with the customer’s software was made 

easier.  

C3 – Software 

support/maintenance 

capability 

Develop C 

further 

The better modularization of ProPIDesign and related software 

applications made support and maintenance of the software 

easier. 

C4 – Software version 

management capability

Develop C 

further 

The capability already existed to some extent before the 

involvement in software business, but was further improved 

when Conserx started to actively sell the software to outside 

customers. This was supported by the productization of 

ProPIDesign. 

C5 – Software training 

capability 

Apply C When Conserx started to actively sell ProPIDesign to outside 

customers, those customers did not want to get locked in and 

demanded that Conserx train its own competitors. 

C6 – Capability of 

understanding user 

needs 

Develop C 

further 

Conserx had a good understanding of the needs of Conserx-

internal users already, and had developed ProPIDesign based 

on that knowledge. When selling the software to outside 

customers, Conserx developed this understanding of user 

needs further. This was done by having product managers at 

the customer sites think about how the software application 

should develop further in order to better support customers’ 

needs. 

C10 – Capability of 

estimating resources 

needed 

Apply C This capability is always being applied when estimating the time 

and resource effort Conserx has to invest in a new customer.  

C11 – Software 

business process 

creation capability 

Develop C This capability did not exist when the first software sale took 

place. The creation of an organization/process for software 

business included the allocation of software sales to the 

Maintenance Service division. 
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Capability/Resource Classification Description  

C12 – Software 

sales/marketing 

capability 

Develop C The capability did not exist when the first software sale took 

place. Later, a product manager was made responsible for the 

sale of ProPIDesign (which did not work well), and later still the 

Maintenance Service was made responsible for the sale of the 

VirtualPlanning concept. Marketing material was developed, 

and the ProPIDesign Day was founded as a marketing and 

information event. 

C12 – Software 

sales/marketing 

capability 

Apply C This capability was applied when a new set of marketing 

material was developed in the middle of the first decade of the 

2000s.  

C15 – Software 

branding capability 

Develop C The capability did not exist when the first software sale took 

place. The branding capability was developed and ProPIDesign 

and the software applications connected to it were branded as 

the VirtualPlanning concept. 

C18 – Software 

productization 

capability 

Apply C This capability existed already, because ProPIDesign had been 

used from the outset at different Conserx sites all around the 

world. However, in order to make the active sale of 

ProPIDesign and the applications connected to it easier, 

modularization of the software was improved further. 

C19 – Capability of 

creating software 

contracts 

Apply C This capability is always being applied when selling software to 

external customers.  

C20 – Capability of 

pricing software and 

related services 

Apply C This capability is always being applied when selling software to 

external customers. 

Table 12 shows that there were several capabilities that Conserx was developing 

or improving during its active software business activities. Conserx developed the 

software business process creation capability (C11), the software sales and 

marketing capability (C12) and the software branding capability (C15). 

Additionally, the software integration capability (C2), the software support and 

maintenance capability (C3), the software version management capability (C4) 

and the capability of understanding user needs (C6) were improved.  

Conserx was able to apply the software application development capability 

(C1), the software training capability (C5), the capability of estimating the 

resources needed for software business (C10), the software sales and marketing 
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capability (C12), the software productization capability (C18), the capability of 

creating software contracts (C19) and the capability of pricing software and 

related services (C20). 

Table 13. Strategy identified in Software Business Case 1b: ProPIDesign – deliberate 

software business. 

Strategic dimension Classification Description  

Objective of strategy – 

VirtualPlanning 

Plural The objective of actively selling the VirtualPlanning concept to 

customers was to secure follow-up core business with those 

customers and to tie them closer to Conserx. If the customers 

use the VirtualPlanning concept, it is more likely they will also, 

in the future, use Conserx’s services. 

Process of strategy 

formation – 

VirtualPlanning 

Deliberate With the development of the VirtualPlanning concept, software 

business became a deliberate strategy with a clear objective. 

From then on, Conserx tried to actively sell the VirtualPlanning 

concept to customers. 

Focus of strategy – 

VirtualPlanning 

Endogenous 

regeneration  

Conserx had a long-term perspective when deciding to sell 

ProPIDesign and the VirtualPlanning concept more actively. 

Earning money with the software and related services was not 

the focus of their software business, but rather the generation of 

follow-up business from customers who used the software.  

In Table 13, Conserx’s strategy when selling ProPIDesign and the VirtualPlanning 

concept more actively, separated into objective of strategy, process of strategy 

formation and focus of strategy is summarized. The table shows that Conserx’s 

software business strategy for ProPIDesign and the resulting VirtualPlanning 

concept was deliberate and focused on endogenous regeneration46. By developing 

a brand for the software concept and starting to actively market the software, 

Conserx started to focus on the long term. The objective, however, was not to 

make money with a new line of business, but to secure follow-up business for 

Conserx’s core business activities. 

                                                        
46 In a strategy of endogenous regeneration, in contrast to exogenous regeneration, the company 
creates new sources of rents from within the firm (see Section 3.4). 
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Summary 

In Case 1a, software business emerged from Conserx’s core business. The 

ProPIDesign software application was developed by the industrial company for 

internal use. The software was paid for by the industrial company as it paid the 

software developers’ wages. When an external customer asked to get the software 

for his own use, Conserx agreed to give the internally developed software to an 

external customer who then paid for maintenance and support services.  

From an operational capability47 perspective, for those first, emergent sales 

of ProPIDesign, Conserx did not have to develop many capabilities. Most of the 

capabilities that were needed to sell the software application – including the 

capabilities of integrating, maintaining and supporting the software application, 

and of training people in how to use it – already existed inside the ProPIDesign 

department, as they were very similar to the ones needed for the internal sale and 

use of the software. Those capabilities could then be applied when selling the 

software to external customers. 

Before the company was able to promise the software application to the 

customer, Conserx had to apply its capability of estimating whether it actually had 

sufficient resources – in this case referring to human resources and time – to 

integrate the software at the customer site, to maintain and support the software, 

and to train the customer in using the software. By then giving the software to 

those first customers, Conserx also gained a better understanding of the quantities 

of resources that were required to ensure adequate installation, maintenance, 

support and training in ProPIDesign at the customer site, and in this way 

improved its capability of estimating the resources needed for software business.  

The capability of creating software documentation already existed inside 

Conserx before the company’s involvement with software business, but was often 

not applied because of a lack of time, and because the development of software 

documentation was not given high priority. When selling the software to external 

customers, this capability was applied, software documentation was improved and 

a number of new manuals with instructions on how to support the software for 

external customers were developed. Those manuals, in turn, were then also used 

inside Conserx and hence improved Conserx’s software support and maintenance 

capability.  

                                                        
47 See Section 4.1 and the introduction of Chapter 6. 
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The way in which Conserx had developed the capability of creating software 

contracts was particularly interesting: Conserx had learned to make those 

contracts by buying software from outside companies. This meant that by being in 

the buyer role in software business, Conserx developed the capability of creating 

software contracts in a seller role and was able to apply this capability in software 

business. Conserx also had to think about how to price its software application 

and the services around it. Those first external customers got the software 

application for free, but had to pay for services connected to the software, 

including installation, maintenance and support.  

In Case 1b, software business was done deliberately by Conserx as a 

consequence of the emergent possibility of selling the ProPIDesign application to 

external customers. ProPIDesign had been developed inside the industrial 

company for internal use, but was then also openly offered and sold to external 

customers.  

For this deliberate software business, Conserx could, from an operational 

capability perspective, apply essentially all those capabilities it had already 

applied, developed and improved during its first emergent sales of ProPIDesign to 

external customers. However, when starting to sell the software and related 

services more actively to external customers, Conserx further productized 

ProPIDesign by defining interfaces between ProPIDesign and different software 

applications related to it. As a result of this increased productization, it became 

easier to integrate the software at the external customer site, to support and 

maintain the software, which meant an improvement of those capabilities. 

Software version management was also improved by Conserx because it was 

selling the software to external customers.  

The case also suggests that certain capabilities were not needed when this 

software business emerged, but became more important when Conserx actively 

started to do software business. Conserx had to develop the capability of 

marketing and selling the software application, and started to create a process for 

software business by allocating the responsibility for marketing ProPIDesign and 

the VirtualPlanning concept to a certain department. Conserx branded 

ProPIDesign and software applications related to it as VirtualPlanning. This had 

not been necessary for those first emergent sales.  

In terms of the dynamic capabilities48 of this case, Conserx managed to 

match a change in the market, namely the customer’s interest in Conserx’s 

                                                        
48 See Section 4.1 and the introduction of Chapter 6. 
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software application ProPIDesign, by adapting its strategy. In order to implement 

this adapted strategy, Conserx used its dynamic capability of reconfiguring its 

existing resources. Conserx managed well by applying existing capabilities, and 

did not really have to develop new knowledge in order to serve those first 

customers.  

Later on, however, Conserx changed its strategy to one of deliberately doing 

software business, and implemented this by using its dynamic capability of 

gaining resources. As a result of using this dynamic capability, Conserx 

developed new know-how for the business aspects of software business and 

improved a number of existing capabilities.  

Looking at this case from a strategy perspective, Conserx did not actively 

intend to take part in software business; the business emerged during Conserx’s 

core business activities and developed into a deliberate and actively advanced 

strategy on the part of Conserx. Conserx did not plan to make a large profit with 

this software sale but rather wanted to offer a better service to its customers and 

hoped to tie its customers tighter to itself. For those first sales, Conserx was 

exploiting an existing software application and did not have any long-term 

objectives in giving the software to the first customer. However, after having 

gained some experience during those first sales, and after having seen that 

resource availability was not an issue, Conserx decided to sell the software openly 

and more actively to external customers, with the long-term objective of possibly 

generating follow-up sales to those customers. Selling the VirtualPlanning 

concept more actively also induced the development and application of certain 

capabilities that had not been essential during the first emergent sales.  

6.1.2 Software Business Case 2: spin-off Docermet – application 
service provision 

The case of Docermet Co. represents the founding of Docermet as a Conserx 

software spin-off with the objective of selling a web-based document 

management service based on the software application docManager, in other 

words to provide an application service. 

Docermet’s business consists of offering document management services in 

often very large international projects. In such projects, Docermet’s customer will 

be working together with different suppliers and other companies taking part in 

the project, and docManager represents a common place in which all parties 

involved in the project can place the documents that are created during the 
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project. Within docManager it is very clearly defined which party can read, write 

and access what kind of projects, so that no information is accessible by a party 

who is not entitled to access that information.  

Software spin-off Docermet 

Conserx founded Docermet together with a Finnish telecommunications operator 

during the IT boom in 2000 (deliberate process of strategy formation). 

Docermet’s business, a web-based document management service, was based on a 

web-based software application called docManager. Docermet was intended to 

offer its services during Conserx projects and take care of the document 

management during big international projects. Conserx wanted to extend its 

business focus and entered a new line of business by founding a spin-off (focus of 

strategy: endogenous regeneration) in order to make as much profit as possible 

(profit-maximizing objective of strategy).  

The number of potential customers had been overestimated upon start-up 

(C13 not developed – Conserx), and estimations had to be scaled down after the 

internet bubble burst. Around 2003, the telecommunications operator decided to 

focus on its core business after the internet bubble had burst in 2001, and sold its 

shares of Docermet to Conserx. From then on, Conserx owned 100 percent of 

Docermet’s shares.  

When Docermet was founded, one of Conserx’s employees became 

Docermet’s managing director and hired three employees who had not been 

working at Conserx at that time (pick R). These three employees were selected 

based on certain know-how they possessed (focus of strategy: exogenous 

regeneration). One of these employees was responsible for the update and 

maintenance of the servers and IT systems, one already had experience in 

teaching the use of software and thus was responsible for training (apply C5), and 

one was responsible for software development and for setting up the IT system. 

During the first three years after its establishment, Docermet concentrated on 

developing and improving the docManager application and the services related to 

it (apply C1).  

“In the first three years we concentrated quite strongly on developing the 

document management application.” (Interviewee 4, 2006) 

At the time Docermet was established, there were many features which Docermet 

thought it would have to offer in the docManager application, as those features 
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would be needed by the customers. However, when actually developing the 

software and using it in the first projects, Docermet started to understand user 

needs better (develop C6 further) and improved the software application by 

revising its features.  

“During the development work, during the projects we got new points of 

view. This feature was good in this situation, that feature we need to improve, 

and here we have to add some additional features. In my opinion, at least, it 

has developed a lot.” (Interviewee 5, 2006) 

During the first years of operation, Docermet increased its knowledge with 

respect to how best to train the customers and all other companies related to the 

customer that were using docManager on a project (develop C5 further): 

“During the three to four first years we had to learn a lot, including a new 

method of working and new processes – for example, in those training 

sessions where we have to train 60 people from 50 different companies in 

how to add documents to the document management system in the correct 

way and how to search documents. Resistance to change. I don’t think there 

were any exotic problems. They were just the usual things that always come 

up when a new system is introduced.” (Interviewee 4, 2006) 

Docermet provided training for all parties involved in using docManager within a 

project, and maintained and supported the docManager application (apply C3). 

Additionally, Docermet delivered manuals on how to use docManager within a 

project (apply C8). After the end of a project, Docermet helped the customer to 

transfer the documents created during the project and stored in docManager to the 

customer’s internal document management system. 

Docermet did not sell the docManager software application as such. 

However, if the customer wanted to continue using docManager after the end of 

the project at his own site, Docermet customized it so that it could be integrated at 

the customer’s site (apply C2). In such cases, Docermet would offer customer 

support and maintenance of the software (apply C3). 

“If we set up a document management environment that is similar to 

docManager at the customer site, we offer support and maintenance 

services.” (Interviewee 4, 2008) 

In any case, this did not belong to Docermet’s standard service and happened only 

in about 10 percent of the projects.  



 165

When using Docermet’s services, the customer paid a license fee for 

docManager, for support services and training. The price the customer had to pay 

also depended on the size of disk space the customer needed for his project 

(where all the documents are being stored), and on the number of users in the 

project (apply C20). Docermet’s pricing method for the docManager was thus a 

mixture of value-based and cost-based pricing. 

“It’s value-based calculation. We thought about what value the software has 

for the customer and were pricing based on that.” (Interviewee 4, 2008) 

“Everything here is priced based on the amount of users and on the disk 

space required. A certain fee per user per month, and a certain fee which 

depends on the disk space.” (Interviewee 4, 2008) 

After having done several projects, Docermet was better able to estimate its own 

costs (develop C10 further, develop C14 further) which had an influence on 

how Docermet priced their service (develop C20 further).  

“It has changed a bit, now we have a better idea of what our costs are.” 

(Interviewee 4, 2008) 

Docermet’s business was about managing the project documentation within 

projects, and related to this, Docermet had to have a certain capability of project 

management from the beginning. Still, over time this capability was developed 

further through the collection of experience in some customer projects (develop 

C9 further).  

“A lot of development happened concerning how to organize things in a 

project, how to manage them.” (Interviewee 5, 2006) 

Docermet, especially during the first years after the establishment of the 

company, was not very good at marketing and selling its service, even though 

they had this capability (apply C12). This was strongly influenced by the 

circumstance of customers not being used to buying software as a service. The 

customer saw what Docermet was offering as a software application rather than a 

service, and tended to believe that their own IT department could also develop a 

document management application.  

However, over time, partly because of a change in customers’ mindsets, 

Docermet succeeded better in selling its service than in the beginning, and this 

indicates that the capability has developed to a certain extent (develop C12 

further).  



 166

“I think it’s because companies are now more mature in buying ASP 

[application service provider] services. Buying software as a service has 

become accepted all around the world. Some of our customers tried to do the 

same thing [take care of a big project’s document management] themselves 

and failed, so then they started to buy our service.” (Interviewee 4, 2008) 

In most cases, Docermet’s customer had a direct contract with Conserx, because 

the range of services Conserx offered included taking care of all contracts 

involved in a project for its customers, and in that case the customer only had a 

contract with Conserx. In some cases, however, the customer had a direct contract 

with Docermet. Where the customer had a contract with Conserx about the 

docManager service, Docermet had a contract with Conserx about offering its 

service within a project (apply C19).  

Overview of capabilities and strategy 

A summary of the capabilities that existed and were applied (apply C), existed 

and were improved (develop C further), that did not exist and had to be developed 

(develop C), and that did not exist and have not been developed (C not 

developed) is presented next. Capabilities related to Docermet are presented in 

Table 14, and Conserx’s strategy related to the foundation of Docermet is 

presented in Table 15. 
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Table 14. Operational capabilities identified in Software Business Case 2: Docermet. 

Capability/Resource Classification Description  

C1 – Software 

application 

development capability

Apply C This capability existed upon start-up as one of the developers 

who was involved with the development of docManager inside 

Conserx worked at Docermet. DocManager is under further 

development. 

C2 – Software 

integration capability 

Apply C This capability existed as Docermet integrates adapted versions 

of docManager with existing customer systems. However, 

software integration is not part of Docermet’s document 

management service and is applied in cases where Docermet 

sells docManager as a software product. 

C3 – Software 

support/maintenance 

capability 

Apply C One of the individuals hired upon start-up was responsible for 

maintenance and support of the docManager application.  

Additionally, Docermet offers support and maintenance services 

for the adapted versions of docManager running at some of 

their customers’ sites. 

C5 – Software training 

capability 

Develop C 

further 

One of the individuals hired upon start-up (pick R) already had 

experience in how to train other people in the use of some 

software applications. However, the method for providing 

training in the use of docManager improved over time. 

C6 – Capability of 

understanding user 

needs 

Develop C 

further 

When docManager was under development within Conserx, 

future customers’ needs were already being taken into 

consideration. When actually using the software (exploit R) in 

the first projects, customer needs could be even better 

understood. 

C8 – Software 

documentation 

capability 

Apply C From the very beginning software documentation and manuals 

have been developed for docManager, so that capability was 

apparently applied. 

C9 – Software project 

management capability

Develop C 

further 

Docermet already possessed the capability to manage software 

projects upon start-up, but developed it further by collecting 

experience from customer projects.  

C10 – Capability of 

estimating resources 

needed 

Develop C 

further 

Initial resource estimates were quite good, but the capability 

was further improved by having collected some experience from 

customer projects. 
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Capability/Resource Classification Description  

C12 – Software 

sales/marketing 

capability 

Apply C This capability existed in Docermet to a certain extent from the 

beginning. 

C12 – Software 

sales/marketing 

capability 

Develop C 

further 

This capability has been developed further over time. Still, it 

was not developed too well inside Docermet, as Conserx often 

established contact between the customer and Docermet. 

C13 – Capability of 

estimating customer 

segment size 

[Conserx] 

C not 

developed 

When Docermet was established, the customer segment size 

was largely overestimated (due to IT hype) by Conserx. This 

capability, however, is not related to Docermet’s provision of 

application services. 

C14 – Cost control 

capability 

Develop C 

further 

There were no problems with cost control, so it can be assumed 

that this capability existed from the beginning. It was still 

improved further by the company’s having collected some 

experience from customer projects. 

C19 – Capability of 

creating software 

contracts 

Apply C This capability apparently existed, as no problems concerning 

contracts have been reported. In some cases the contract was 

directly between the customer and Docermet, but in the majority 

of cases the contract was between the customer and Conserx, 

and an additional contract was then made between Conserx 

and Docermet. 

C20 – Capability of 

pricing software and 

related services 

Apply C This capability existed upon start-up, and no problems were 

reported concerning the pricing of the service. Docermet used 

value-based pricing for its docManager-related services. 

C20 – Capability of 

pricing software and 

related services 

Develop C 

further 

This capability was improved by gaining experience of the 

quantities of time and resources a project demands. Based on 

this experience, pricing could be adapted. 

Human resources Pick R Upon start-up, Docermet hired three individuals, picking them 

based on their experiences (capabilities). 

Upon Docermet’s start-up, there were no large or unusual problems concerning 

the know-how and skills available in Docermet. As Table 14 shows, a number of 

capabilities had to be available immediately after start-up, as those capabilities 

were closely related to Docermet’s core business: the software application 

development capability (C1), the software support and maintenance capability 

(C3), the software documentation capability (C8), the software sales and 
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marketing capability (C12), the capability of creating software contracts (C19), 

and the capability of pricing software and related services (C20).  

Over time, several capabilities that also had to be applied from start-up have 

been improved noticeably, mostly by gaining experience through applying those 

capabilities. Those capabilities were the software training capability (C5), the 

capability of understanding user needs (C6), the software project management 

capability (C9), the capability of estimating the resources needed (C10), the 

software sales and marketing capability (C12), the cost control capability (C14) 

and the capability of pricing software and related services (C20).  

For the company’s start-up, several human resources had to be selected to 

work in the company (pick R). 

The software integration capability (C2) is mainly applied in cases where 

Docermet sells a modified version of docManager in the form of a software 

product. When founding Docermet, Conserx did not seem to possess the 

capability of estimating Docermet’s future customer segment size (C13). Of 

course it has to be remembered that 90 percent of IT companies at that time were 

lacking this capability, and this is why there was an IT bubble, which burst in 

2000. So this is a global phenomenon rather than a company specific issue.  

Table 15 summarizes the strategy Conserx pursued when founding Docermet. 

Table 15. Strategy identified in Software Business Case 2: Docermet. 

Strategic dimension Classification Description  

Objective of strategy Profit-

maximizing 

The objective that Conserx pursued in establishing Docermet 

was to extend its business activities and make money with the 

software spin-off.  

Process of strategy 

formation 

Deliberate Conserx established the software spin-off after having 

developed the basic software in-house. The establishment of 

Docermet and the extension of Conserx’s business activities 

were deliberate.  

Focus of strategy  Endogenous 

and exogenous 

regeneration 

Upon Docermet’s start-up, a number of employees were hired 

(exogenous regeneration). Conserx established Docermet to 

create new sources of rents, and the capabilities developed 

within Docermet thus represent an extension of Conserx’s 

capabilities (endogenous regeneration). Thus, the establishment 

represents both endogenous and exogenous regeneration. 
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As Table 15 shows, Conserx’s objective of strategy was profit-maximizing, its 

process of strategy formation was deliberate, and the focus of strategy represented 

exogenous and endogenous regeneration.49 Conserx wanted to extend its business 

activities and had long-term rent generation in mind.  

Summary 

In Case 2, software business was deliberately started by Conserx by their 

establishment of a spin-off called Docermet. The docManager software 

application was developed by the spin-off, Docermet, with the purpose of offering 

a document management service to external customers. Those external customers 

paid Docermet for the application service that Docermet provided.  

As Docermet was started up as a software company, the operational 

capabilities50 related to its core business, the provision of application services, 

had to be developed right at the beginning, which Docermet also managed 

without any significant problems. Thanks to the hiring of a couple of employees 

from outside Conserx to work in Docermet from its start-up, certain capabilities 

could be acquired which could then be applied in the start-up. These capabilities 

included the capability of training people in using the software, as well as 

software development, support and maintenance capabilities. This suggests that it 

was possible to apply those capabilities within a new context.  

A number of capabilities were improved over time by collecting experience in 

the business. Those capabilities that could be improved over time in a “learning 

by doing” fashion concerned training customers in using the software application, 

understanding customer needs better, managing document management projects, 

estimating the resources needed for offering the application services, and 

controlling costs.  

Of particular interest was the software sales and marketing capability. It took 

several years before Docermet started to succeed at selling and marketing its 

service. However, according to Docermet, the way in which the company 

marketed its service hardly changed during that time. In this case, the company 

seemed to be ahead of its time by providing an application service at a time where 

application service providers were rather rare. After several years, it became in 

                                                        
49 In a strategy of regeneration, the company seeks new sources of rents as opposed to exploiting 
existing sources of rents (see Section 3.4). 
50 See Section 4.1 and the introduction of Chapter 6. 
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general more common to buy application services, and this change improved 

Docermet’s marketing and sales capability and made it more applicable without 

actually having had to change the capability.  

Even though Docermet had the capability of creating software contracts, in 

most cases Conserx took care of writing the contracts for the business between 

Docermet and the external customer. Conserx did this in order to reduce the 

number of parties with whom the external customer would be under contract. It 

can be inferred that the capability of creating software contracts was not difficult 

to apply to a new context.  

From a dynamic capability51 perspective, the need to manage documents in 

large international projects arose in the market, and Conserx matched this need by 

extending its strategy to include software business as well. To implement this 

strategic change, Conserx used the dynamic capability of gaining resources – 

which resulted in picking a number of human resources and establishing a spin-

off that developed the capabilities needed to match this new market – and the 

dynamic capability of reconfiguring resources – which resulted in the transfer of 

one of Conserx’s employees to the start-up company. Resources were picked and 

capabilities developed, applied and improved over time. 

From a strategy perspective, Conserx established Docermet in order to 

extend its business operations to a new area, with the objective of making profit 

with this new line of business. This development of a future source of rents 

suggests that the focus of strategy was regeneration.  

6.1.3 Software Business Case 3: spin-off Aplec – professional 

software services 

In 2006, Conserx decided to transfer almost all of its software developers from 

different departments – including those developers that were responsible for 

ProPIDesign and the related VirtualPlanning concept – to Docermet, and at the 

same time renamed Docermet to Aplec. Aplec continued to offer its document 

management services based on the docManager software application, but in this 

section the focus is put on the professional software service business started with 

the transfer of almost 30 software developers from Conserx to Aplec. 

Conserx had proposed the transfer of developers to Aplec, and Aplec agreed 

to this (deliberate process of strategy formation). For Conserx, the transfer of 

                                                        
51 See Section 4.1 and the introduction of Chapter 6. 
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developers to Aplec represented a complete change in their software development 

strategy. Before 2006, the software developers were distributed within different 

departments and groups of Conserx. The developers represented fixed costs for 

the department they belonged to, and it was hard for other departments to get 

access to those development resources. One of the objectives Conserx had in 

mind in transferring the developers to Aplec was to make those existing 

development resources available to a broader base of customers within the 

Conserx group (focus of strategy: exploitation). At the same time, Conserx 

wanted to use its development resources more efficiently in the long term (focus 

of strategy: endogenous regeneration) by forcing operational departments to 

think more about which software applications they really needed (plural 

objective of strategy).  

The transfer of software developers to Aplec changed the objective of 

strategy that Conserx had been targeting when it established Docermet in 2000. 

At the time of Docermet’s establishment, Conserx wanted to extend its business 

focus and make as much money with the software spin-off as possible (profit-

maximizing objective of strategy). By transferring the software developers to 

Aplec, Aplec’s task became that of supporting Conserx’s core business by 

offering software development services to Conserx’s departments and groups. 

Aplec, while still using a mixture of value-based and cost-based pricing when 

offering docManager-related services, used hour-based pricing when offering its 

development services to Conserx (apply C20), with just a small contribution 

margin (plural objective of strategy).  

After the developers were transferred to Aplec, all departments of Conserx 

had access to those development services. It was possible to combine the software 

development capabilities of different areas within Aplec and thus extend the 

variety of software applications that could be developed by Aplec (develop C1 

further).  

“Now we can use people who know a lot about Oracle, about internet 

programming, about Java, and about other things. Their know-how is more 

varied and we can now develop applications that some companies could not 

get developed before. The development of certain applications would have 

demanded very high resource-combination skills, and these companies 

couldn’t have bought them from anywhere else.” (Interviewee 5, 2007) 

Another objective Conserx pursued was to change the way the operational 

departments thought about software development. Before the software developers 
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were transferred to Aplec, software developers were fixed costs for a certain 

department, and the department had to pay the developer’s wage independent of 

how much those developers actually developed, and independent of how much 

development work was needed by the department. After the transfer of 

developers, Conserx hoped that its operational departments would think more 

carefully about which software applications and features they wanted to order 

(plural objective of strategy), because each feature – each change to the 

software – cost them a certain amount of money (develop C14 – Conserx).  

“It is a change in the sense that fixed costs become variable costs, and 

variable costs have to be handled in a very different way. The developers 

were previously fixed costs: they had to be paid in any case, and budgeting 

was handled differently. Now they [operational departments] think about 

what they really need to get developed, because all software development 

costs money. If they leave something undeveloped, they save money. […]That 

was different before. If they decided not to develop something, they had to pay 

the developer anyway.” (Interviewee 5, 2006) 

This change in people’s mindset was slow, and at least for the first eight months 

after the transfer of developers, there were no significant changes to work 

processes. One person from the ProPIDesign department said six months after the 

transfer:  

“It hasn’t changed yet, at least. They are all old work mates, so why would it 

change? At least in that sense, the cooperation with them hasn’t changed at 

all. Next year we’ll see if it will change. Now the work has to be planned and 

then ordered from there [Aplec]. The work has to be budgeted for, when 

before it was in-house work.” (Interviewee 1, 2006) 

Within the operational departments, software development did not usually happen 

within clearly defined projects with a clear budget. Instead of having clear 

requirement specifications, there would be some form of list of software 

applications and features that should be developed next, and the operational 

department did not have to work with a certain budget, as the developers were 

fixed costs for the department. After the transfer of developers, the operational 

departments, including the ProPIDesign department, had to learn to buy software 

development services (develop C21 – Conserx) from Aplec. As Interviewee 5 

explained, for Conserx’s operational departments it was less risky to order 

development services from Aplec than to buy software development services from 
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an external company, because any problems could be solved within the Conserx 

concern.  

Conserx’s operational departments got granted a certain yearly budget they 

had to learn to manage (develop C14 – Conserx). In that way, the operational 

departments were forced to think more carefully about what software they would 

order from Aplec, and how much of their software budget they could use on 

which application (develop C22 – Conserx).  

“Aplec is now a company of its own – previously it was kind of in-house work 

– and Conserx is also a separate company. So now we have to draw up 

specifications and plan the budget in order to buy services from Aplec.” 

(Interviewee 1, 2006) 

Operational departments had to start to make contracts with Aplec when ordering 

development services from them, which had not been necessary while the 

software developers were still part of the operational departments (develop C19 – 

Conserx). Aplec already had experience in making software contracts and had no 

problems with making software contracts (apply C19 – Aplec). 

Because the software developers had previously been in the same 

departments as the users of the software they were developing, those software 

developers had a fairly good understanding of the user needs of the software 

applications they had developed when they were transferred to Aplec. Aplec was 

of course already capable of understanding the needs of its own docManager 

customers, but the transfer of software developers added the capability of 

understanding those ‘old’ customer’s needs to Aplec (apply C6 – Aplec).  

“In many areas Aplec’s employees have been in their operational 

departments so long that they understand very well what kind of needs there 

are [in the operational departments]. They don’t have to describe a lot, they 

understand the terminology that is used there, they know the processes of how 

things work there. I think that, because we’re close to the business 

organization, it’s easy.” (Interviewee 5, 2007) 

This was also the case with the developers who were responsible for ProPIDesign 

and the VirtualPlanning concept. However, the understanding of user needs had to 

be developed for new customers whose line of business was not as familiar to the 

developers as the line of business of the operational departments to which they 

had belonged (develop C6 – Aplec). 
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“Of course, when those new organizations come, when they start to use our 

services, then it will take more effort to find out what they want.” 

(Interviewee 5, 2007) 

The development of software requirement specifications is related to the objective 

of using software development resources more efficiently, and to the spatial 

distance between the operational departments and the software developers. While 

the software developers were still in the operational departments, there were 

hardly ever official software requirement specifications written down by the 

users: matters were simply agreed upon orally and developed in a rather free 

manner. After the transfer of the software developers to Aplec, the operational 

departments had to start drawing up requirement specifications and developing 

requirement engineering practices (develop C7 – Aplec, Conserx).  

“Aplec should now develop the tools, and we [Conserx/the ProPIDesign 

department] should define what kind of business we want to do and tell Aplec 

to develop the tool like that. That’s the way it should go.” (Interviewee 1, 

2006) 

Development of this capability was quite slow, because in the period following 

the transfer of developers, old habits had a heavy influence and software 

requirement definitions were only partially written down.  

Also related to the demands of creating software requirement specifications 

was cost control within Aplec. Now that customers had to pay for the time needed 

to develop a given software application or additional features for an existing 

application, software developers had to be able to estimate the time and resources 

needed (develop C10 – Aplec) to develop the software application and all its 

features. This had been one of Conserx’s objectives in transferring software 

developers to Aplec. Exact estimation of the resources (including time) needed 

allowed Aplec to have better control over the costs involved with software 

development, if software requirements were clearly agreed upon beforehand.  

“Now we define more beforehand, we define better than we did previously, 

because Aplec also carries out a lot of fixed price work. Even though we 

belong to the same concern [Conserx], it’s still a different company, and so 

we have a large economic risk. Now we agree specifications better than 

before – we have to plan the project. Back then, the developers just developed 

as much as they managed, and there were no sanctions if it didn’t get done on 

time. But now there are sanctions.” (Interviewee 5, 2007) 
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Aplec had to manage its development services in a more organized fashion than 

was the case while those software developers were still part of the operational 

departments. Aplec had the cost control capability before the transfer of software 

developers, and a better organized software development process also helped to 

maintain better control over the costs involved with those software development 

services (develop C14 further – Aplec).  

“Now I’m responsible for showing in more detail what the developers have 

done. Previously, the development budget might have been a very long list in 

Excel. […] Now we have to break those task lists down and make logical 

packages so that we can say ‘we did this part of what we promised to do on 

time, and now we’re moving onto the next part of the package’. In this way 

the people that order the work get a better feeling that our pricing is valid 

and that they are really benefiting from it.” (Interviewee 4, 2006) 

As mentioned above, Aplec only adds a small contribution margin to the costs it 

incurs. For that reason, development projects have to be run in an ordered fashion 

and managed well. In 2006, Aplec started a project called “The Aplec Way”. 

Within this project, the target was to specify the ways in which Aplec was 

undertaking software development projects (apply C11 – Aplec), because within 

the operational departments, software development was not systematic and there 

was no clear control of time schedules and costs.  

“There has been a project in which we defined how to do things here, how to 

take care of things, how to describe those things to the customers. It is a 

development project inside Aplec which was started after the software 

developers were transferred to Aplec. Over the last year, Aplec has defined 

ways in which projects should be managed: The Aplec Way.” (Interviewee 5, 

2007) 

Aplec already had the capability to manage software projects based on its 

docManager services and wanted to define certain software project guidelines for 

its software development services as well (apply C9 – Aplec). The project lasted 

for three months, and during that time guidelines and instructions on how to work 

in software development projects, what kind of meetings should be held, what 

kind of documents should be used, and so on were collected. The software 

development processes did become more professional and software developers 

started to define requirements better before starting to develop software. 

However, the project was still seen as having failed, because the processes that 
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were defined within the project were too complicated, the schedule for carrying 

out the project was too tight, and not enough people started to change their ways 

of working according to those guidelines. Additionally, no one actually really 

knew how that kind of software development project should be managed.  

“Those who developed the process didn’t have much experience in developing 

processes. […] We also didn’t know what the process actually really should 

be like. That’s one reason why we didn’t want to put any more effort into it at 

that time, because we were not 100 percent sure about how we were actually 

supposed to do our projects. […] For that reason we put it on hold and first 

carried out some projects to see what we should be doing within the projects, 

so that we could then formalize our own way of working.” (Interviewee 4, 

2008) 

For this reason, Aplec waited for a year, collected experience in different software 

development projects during that time, and started “The Aplec Way” project again 

in 2008. That time, there was a longer time span reserved for the project, and 

guidelines were to be based on the experience that had been collected during the 

preceding year within different development projects (develop C9 further – 

Aplec).  

 “It’s experience, not know-how in that sense. […] Some people have 

attended a project management course, but for the most part it just came by 

experience – a lot of bad experience, from which we can learn.” (Interviewee 

4, 2008) 

Along with the software developers, the responsibility for developing, 

maintaining and supporting the ProPIDesign software and VirtualPlanning 

concept was also transferred to Aplec. Because of that, the individuals responsible 

for docManager improved their knowledge of how best to support and maintain a 

software application from some of the new software developers (develop C3 

further – Aplec). At the same time, developers concerned with ProPIDesign and 

VirtualPlanning improved their ability to productize software by learning from 

docManager developers (apply C18 – Aplec). 

“Old Docermet has learned about maintenance, about the process of 

maintenance from a couple of people. And the new people have learned from 

old Docermet about billing and productization.” (Interviewee 4, 2008) 
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Still, the process of learning from one another has not proceeded as well as Aplec 

would have hoped, and productization is related more to the ProPIDesign 

software product and the VirtualPlanning concept than to Docermet’s other 

software development services.  

Figure 12 shows a summary of Conserx’s objectives in transferring software 

developers to Aplec, Aplec’s activities that followed this transfer of software 

developers, and the activities Conserx’s department had to carry out as a result of 

the transfer of developers. 

Fig. 12. Conserx’s objectives in transferring software developers to Aplec, and 

activities carried out by Aplec and Conserx’s departments as a result of the transfer. 

Over the last two years, Aplec’s software services sales have grown by about 40 

percent, and its turnover has almost doubled, showing an improvement in Aplec’s 

capability to sell and market its services (develop C12 further – Aplec). The 

number of employees rose from 32 to 42, and those new software developers 

were hired from outside Conserx (pick R). Because of the new customers from 

Conserx’s different companies and departments, Aplec also was able to apply its 

software development capability in new contexts (apply C1). 

“We developed new kinds of applications which hadn’t been developed 

before. They have been developed for new companies which have new kinds 

of requirements.” (Interviewee 5, 2007) 
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Aplec’s strategy is to sell as much of its software development services to 

Conserx as possible. Aplec has a clear competitive advantage over other software 

development companies on the market: it is familiar with Conserx’s line of 

business, with the operational environment, and with Conserx’s IT systems, and at 

least at the moment Aplec does not plan to compete on the open market with other 

software development companies. 

“This Conserx-related market is a market to which we offer a clear added 

value, whereas in the outside market we would be just one amongst many. If 

we are selling our services to firms belonging to Conserx, we know what 

Conserx’s IT infrastructure looks like. We know which things have been done 

for other Conserx companies. So we offer a lot of additional value compared 

to some outside software company. Our structure and our operations model 

have been developed for Conserx Group-internal sales. For that reason, at 

least at this point in time, we haven’t yet started to sell to complete 

outsiders.” (Interviewee 4, 2008) 

For Conserx’s companies and departments which use Aplec’s development 

services it is also an advantage that Aplec is a daughter company of Conserx. In 

the event of legal problems or disputes, it is much easier to solve those issues 

when the parties belong to the same corporation.  

Overview of capabilities and strategy 

Next, a summary of the capabilities that existed and were applied (apply C), that 

existed and were improved (develop C further), and that did not exist and had to 

be developed (develop C) will be presented. A summary of capabilities that are 

related to the transfer of software developers to Aplec – and thus to offering 

software development services in a project fashion – and that were important 

from Aplec’s perspective can be found in Table 16. A summary of capabilities 

related to the transfer of software developers to Aplec important for Conserx, 

including ProPIDesign and other Conserx departments, is presented in Table 17. A 

summary of the strategy that Conserx pursued in transferring its software 

developers to Aplec is presented in Table 18.  

Table 16 summarizes the capabilities that were important for Aplec and that 

were related to the transfer of software developers from Conserx to Aplec. As 

Table 16 shows, some of Aplec’s capabilities could be applied to the new line of 

business – offering software development services – after the transfer of software 
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developers, while others could not be applied. Aplec applied the capability of 

understanding the user needs (C6) of departments familiar to the transferred 

developers, the software project management capability (C9), the software 

business process creation capability (C11), the capability of creating software 

contracts (C19) and the capability of pricing software and related services (C20) 

to the new line of business of offering development services. 

Table 16. Operational capabilities identified in Software Business Case 3: Aplec, from 

the perspective of Aplec.  

Capability/Resource Classification Description  

C1 – Software 

application 

development capability  

Apply C This capability was applied when offering software development 

services to Conserx and its departments and companies.  

C1 – Software 

application 

development capability  

Develop C 

further 

This capability had already existed in Docermet to a certain 

extent, but was improved significantly by the transfer of almost 

30 software developers (pick R) to Aplec.  

C3 – Software 

support/maintenance 

capability  

Develop C 

further 

This capability had already existed in Docermet, but was 

improved through the transfer of developers. DocManager’s 

support and maintenance was improved by learning from some 

of the new software developers.  

C6 – Capability of 

understanding user 

needs 

Apply C This capability had been transferred to Aplec with the software 

developers and could thus be applied from within Aplec when 

offering software development services to those departments 

that were familiar to the software developers. 

C6 – Capability of 

understanding user 

needs 

Develop C Before the transfer of developers, Aplec already had a good 

understanding of the needs of its docManager users, but those 

users differ from the software development services customers. 

For this reason, Aplec’s understanding of user needs could not 

be applied to the new context of software development 

services.  

The capability had to be developed for companies and 

departments that were not familiar to Aplec and the transferred 

software developers.  
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Capability/Resource Classification Description  

C7 – Requirement 

engineering capability 

Develop C This capability was developed after software developers were 

transferred from the operational units to Aplec. Docermet had 

not been offering professional software development services to 

customers, so that capability had not been essential then. Nor 

had software developers applied that capability much when still 

working directly with the customers, within the operational 

departments. Following their move to Aplec, the software 

developers have to define more exactly what they are going to 

develop, and for that reason also have to specify it more clearly.  

C9 – Software project 

management capability

Apply C This capability existed in Docermet before the transfer of 

software developers and was applied within the “Aplec Way” 

project after the transfer of software developers. 

C9 – Software project 

management capability

Develop C 

further 

The first “Aplec Way” project failed, and Aplec learned from its 

mistakes during the first attempt to improve software 

development project management and improve this capability.  

C10 – Capability of 

estimating resources 

needed 

Develop C This capability already existed within Aplec before the transfer 

of developers, but only in connection to its docManager-based 

document management service. This capability could not be 

applied to the new context of software development services.  

This capability had to be developed within Aplec. When the 

software developers were still part of the operational 

departments, they did not have to be too exact when estimating 

the time and resources needed for developing a certain 

software application or software features, but Aplec put effort 

into improving this capability, as it is a significant capability for 

Aplec economically. 

C11 – Software 

business process 

creation capability 

 

Apply C Aplec had a working organizational system for selling its 

docManager service, but started a project to develop a process 

for software development services. In this way, Aplec applied its 

software business process creation capability. 

C12 – Software 

sales/marketing 

capability 

Develop C 

further 

Aplec’s capability of selling and marketing its services existed 

before the transfer of software developers. It has increased 

since the transfer of developers to Aplec, as from then on Aplec 

has had to take a much more active role in selling its services. 

To a large extent, Conserx has taken care of marketing and 

sales of docManager within its projects.  
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Capability/Resource Classification Description  

C14 – Cost control 

capability 

Develop C 

further 

This capability already existed before the transfer of developers 

to Aplec for the docManager services. Aplec applied this 

capability to its software development services and was 

committed to creating this capability for its new software 

development services as well. In that way, the capability was 

improved from Aplec’s perspective.  

C18 – Software 

productization 

capability  

Apply C This capability already existed in Aplec before the transfer of 

software developers, was also applied to ProPIDesign, and 

improved productization of ProPIDesign. This capability, 

however, is not directly related to Aplec’s other software 

development services. 

C19 – Capability of 

creating software 

contracts 

Apply C Aplec possessed this capability already and applied it when 

making software development contracts with Conserx.  

C20 – Capability of 

pricing software and 

related services 

Apply C Aplec already possessed this capability before the transfer of 

software developers, when carrying out value-based pricing for 

its docManager-related services. The capability of pricing 

software services was applied and hour-based pricing was used 

when offering its software development services to Conserx. 

Human resources Pick R Between 2006 and 2008, Aplec hired 10 people from outside 

Conserx. 

From Aplec’s point of view, the capability of understanding user needs (C6) for 

new customers, the requirement engineering capability (C7), the software project 

management capability (C9) and the capability of estimating the resources needed 

for offering software development services (C10) were developed. Additionally, 

the software application development capability (C1), the software support and 

maintenance capability (C3), the software project management capability (C9), 

the software sales and marketing capability (C12) and the cost control capability 

(C14) for the new line of business were improved.  

The software productization capability (C18) was applied by Aplec to 

improve the productization of the ProPIDesign software product. 

However, not all capabilities that already existed within Aplec could also be 

applied to the new line of business. Capabilities that existed for the docManager 

service but could not be applied to the offering of software development services 
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were the capability of estimating the resources needed (C10) and the capability of 

understanding user needs (C6).  

Aplec hired ten software developers from outside Conserx (pick R) to grow 

further. 

Table 17 gives an overview of the capabilities that had to be developed by 

Conserx, including the ProPIDesign department, in relation to the transfer of 

developers.  

Conserx, including the ProPIDesign department and all other departments 

that bought software and services from Aplec, had to develop a number of 

capabilities in order to do this. These were the requirement engineering capability 

(C7), the cost control capability (C14), the capability of creating software 

contracts (C19), the software purchasing capability (C21) and the capability of 

budgeting for the purchase of software (C22). 

Table 17. Operational capabilities identified in Software Business Case 3: Aplec, from 

the perspective of Conserx. 

Capability/Resource Classification Description  

C7 – Requirement 

engineering capability 

Develop C Conserx’s operational departments, including the ProPIDesign 

department, had to define software requirements in written form 

after the transfer of software developers to Aplec, which had not 

been standard practice when the developers were still located 

within those departments. 

C14 – Cost control 

capability 

Develop C From Conserx’s and the ProPIDesign department’s perspective, 

this capability has been developed. ProPIDesign had to 

manage on a certain budget when buying software 

development services from Aplec, and thus had to develop the 

capability of controlling the costs involved with that. This is also 

the case for other operational departments of Conserx, and 

thus from Conserx’s perspective this capability was also 

developed, which had also been one of Conserx’s objectives in 

transferring the developers. 

C19 – Capability of 

creating software 

contracts 

Develop C Conserx’s operational departments now have to draw up 

contracts with Aplec when they want to use Aplec’s software 

development services, and thus had to develop this capability. 

C21 – Software 

purchasing capability 

Develop C Conserx’s operational departments had to develop this 

capability, as they now have to order software from Aplec. 
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Capability/Resource Classification Description  

C22 – Capability of 

budgeting for the 

purchase of software 

Develop C Conserx now has to make a clear budget concerning how much 

its different departments are allowed to spend each year on 

buying software and software services from Aplec. ProPIDesign 

also now has to buy software from Aplec (before the transfer, 

software developers belonged to the department and were fixed 

costs), and has to manage on the budget they are granted by 

Conserx. 

In Table 18, Conserx’s strategy concerning the transfer of software developers to 

Aplec is summarized. As the table shows, Conserx’s objective of strategy was 

plural. Conserx partly wanted to increase its profit, or rather, wanted to decrease 

its costs for software development, by making software development more 

efficient. But the main objective was to organize its software development more 

efficiently, and to allow other departments and companies belonging to Conserx 

access to software development services as well. The focus of strategy in this case 

was on both exploitation and endogenous regeneration52. By making its software 

development capabilities available to a broader internal customer base, Conserx 

exploited current sources of rents inside the company. However, the objective of 

this strategy is a long-term improvement of Conserx’s software development 

processes, and thus also represents endogenous regeneration. The decision to 

transfer those developers was made deliberately and in agreement with Aplec.  

                                                        
52 In a strategy of endogenous regeneration, in contrast to exogenous regeneration, the company 
creates new sources of rents from within the firm (see Section 3.4). 
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Table 18. Strategy identified in Software Business Case 3: Aplec. 

Strategic dimension Classification Description  

Objective of strategy – 

Conserx 

Plural The objective Conserx pursued in transferring the developers to 

Aplec was not to make as much profit as possible, but rather to 

use its software development resources more efficiently and 

effectively and to give as many departments and companies 

belonging to the Conserx group access to those development 

resources. 

Process of strategy 

formation –  

Conserx 

Deliberate The transfer of developers to Aplec was agreed upon with 

Aplec and there was a clear objective in transferring the 

developers.  

Focus of strategy – 

Conserx 

Exploitation + 

endogenous 

regeneration 

The focus of strategy represents both exploitation and 

regeneration. Conserx wanted to make the capabilities of its 

software developers available to a broader customer base 

(apply C) and thus exploit current sources of rents better. At the 

same time, this change in strategy has its focus on the long 

term, making software development within the Conserx concern 

more efficient in the long term, which indicates a strategy of 

regeneration.  

Summary 

In Case 3, software developers had been transferred from Conserx to its spin-off, 

Aplec, and once there developed software applications and offered related 

services to the industrial company, Conserx. 

From an operational capability53 perspective, the same software developers 

that had first been working inside Conserx were now working inside Aplec, 

offering their software-related services to a broader customer base inside 

Conserx. Aplec possessed a large number of capabilities that it needed for its 

document management service. The improvement of some of those capabilities 

can be attributed directly to the transfer of almost 30 software developers. 

Obviously, the capability of developing software applications was improved, as 

was the software support and maintenance capability, which indicates that those 

capabilities can be applied in a new context. Furthermore, Aplec’s capability of 

creating software contracts and the capability of pricing software and related 

services could be applied to the new line of business without large problems.  

                                                        
53 See Section 4.1 and the introduction of Chapter 6. 
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However, there were a number of capabilities the newly transferred software 

developers did not possess to a sufficient extent, and Aplec made an effort to 

develop and improve those. It is interesting that Aplec managed to apply some of 

the capabilities it had developed during the document management service 

business to the new professional software service business, while others could not 

be applied to the new line of business.  

The existing capability of creating a process for software business was 

applied by Aplec during attempts to develop a general process for software 

development services. Aplec applied its software project management capability 

and started a project within which general guidelines should have been developed. 

The first attempt failed, but after having gained experience within customer 

projects concerning how software development services can be organized, a 

second project was started. The software project management capability could 

thus be applied, but as the first project failed it can be assumed that the capability 

of creating a process for software business is difficult to apply in a new context.  

Aplec had a good understanding of the needs its document management 

service users had, but could not apply this understanding within the newly created 

software development service business, as customers of this service business had 

very different needs from those of document management service customers. The 

transferred developers, on the other hand, even though they were now located 

inside Aplec, still had a good understanding of the development service 

customers’ needs in those cases where the customers were the same as before the 

transfer of the developers – in other words, in cases that took place within a 

familiar context. However, for customers that were unfamiliar both to Aplec’s 

original personnel and to the transferred developers, this understanding of 

customer needs had to be developed. This indicates that the capability of 

understanding user needs cannot be applied to a new context.  

The newly transferred software developers did not consider the cost of 

developing software very much when working in Conserx’s departments, but as 

Aplec offered a lot of fixed-price software development projects, it became very 

important to make realistic resource estimations in order to have a realistic 

overview of the costs involved in a project and, as a result, to be able to show the 

customers that the price Aplec set for its software development services was 

valid. Aplec could estimate the resources it needed for offering its document 

management service, but this capability could not be directly applied to the new 

context of the software development service business. In the course of applying 

its cost control capability, Aplec managed to develop the capability of estimating 
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the resources needed for software development services, which in turn was 

necessary for the cost control capability to work. 

There is an important observation to make concerning the relationship 

between Aplec and Conserx. By transferring those software developers to Aplec, 

not only did Aplec have to develop certain capabilities; so did those of Conserx’s 

departments and companies which wanted to buy software development services 

from Aplec. Requirement engineering was something that had to be developed 

both by Aplec and Conserx. Conserx’s departments additionally had to develop 

the capability of purchasing software, and, related to that, the capability of 

creating software contracts – where this capability did not yet exist in the 

department – and the capability of budgeting for the purchase of software. This 

indicates that the departments and companies that buy services from a software 

company also have to possess or develop certain capabilities if they are involved 

with software business.  

From a dynamic capability54 perspective, Conserx changed its software 

development strategy, and implemented this new strategy by using the dynamic 

capability of reconfiguring its resources in transferring software developers to 

Aplec. This changed the market of software services available to Conserx and its 

departments. 

In response, Aplec had to change its software business strategy, and 

implemented the changed strategy by using the dynamic capability of gaining 

resources, which involved the development, application and improvement of 

certain capabilities. In the new market setting, software developers had to become 

better at estimating the resources needed for developing software applications, 

and had to have better control over the costs involved in software development, 

maintenance and support than had been necessary within the operational 

departments.  

Additionally, Aplec implemented its new software business strategy by using 

the dynamic capability of integrating resources, and succeeded in integrating 

different software development-related know-how and skills, being able to offer 

Conserx’s departments and companies a much more diversified palette of 

software development capabilities than was possible while the software 

developers had been distributed around different departments. This integration 

had also been one of the strategic reasons that Conserx had transferred its 

software developers to Aplec and for which it had changed the market setting. 

                                                        
54 See Section 4.1 and the introduction of Chapter 6. 
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Conserx reacted to this self-inflicted market change by applying its dynamic 

capability of gaining resources, and as a result its departments had to develop the 

capabilities needed to purchase software from Aplec. 

6.1.4 Summary of software business cases related to Conserx 

In Section 6.1, the different software business cases that were started by Conserx 

were presented, with special focus on the capabilities developed, applied and 

improved, on the resources involved with software business in Conserx, on the 

strategy pursued by Conserx in the software business cases, and on the dynamic 

capabilities applied by Conserx. 

Operational level – operational capabilities and resources 

For each software business case for Conserx, the resources involved and the 

capabilities that had to be applied were identified. Except for human resources, 

resources did not seem to play a very important role in the software business 

cases, and the focus of the analysis was very much on capabilities. Conserx 

picked human resources in connection with a spin-off start-up, and exploited 

ProPIDesign as a software resource.  

Capabilities were classified according to whether they already existed before 

the software business and could be applied, whether they were improved during 

the software business, or whether they had to be developed for the software 

business.  

Next, the applicability of capabilities to new customers and to new types of 

software business will be summarized both for the industrial company’s transition 

from producing software for company-internal use to selling the software to 

external customers (Case 1), and for the spin-off’s transition from providing 

application services to external customers (Case 2) to providing professional 

software services to the industrial company (Case 3).  

Capabilities which were not relevant to the transitions will not be discussed in 

this section. 

Transition to selling internally developed software to external customers 

Several capabilities already existed inside Conserx related to its internal software 

development and services, before the involvement with software business, which 
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could be applied in Software Business Case 1. In Software Business Case 1, the 

context did not change from a capability point of view. Both Case 1a and Case 1b 

deal with enterprise solution system software. All of these capabilities, except the 

capability of pricing software and related services, had already existed before the 

beginning of the involvement with software business and could be applied to 

software business (Case 1a). These capabilities were as follows:  

– C2: Software integration capability 

– C3: Software support and maintenance capability 

– C5: Software training capability 

– C8: Software documentation capability 

– C10: Capability of estimating the resources needed for software business 

– C18: Software productization capability 

– C19: Capability of creating software contracts 

Capabilities that had to be developed when starting to take part in software 

business more actively (Case 1b) were:  

– C11: Software business process creation capability 

– C12: Software sales and marketing capability 

– C15: Software branding capability 

Transition from providing application services to external customers, to 
selling professional software services to the industrial company 

There were also several capabilities that already existed in the software spin-off 

when offering application service provision in Case 2 which could then be applied 

in the new business context of professional software services in Case 3. 

Capabilities that were gained by acquiring human resources for the start-up of 

the software spin-off and could be applied in the new context of the spin-off, and 

capabilities that existed in Case 2 and could be applied in a new business context 

in Case 3 were:  

– C1: Software application development capability (Case 2, Case 3) 

– C5: Software training capability (Case 2) 

– C3: Software support and maintenance capability (Case 2, Case 3) 

– C9: Software project management capability (Case 3) 

– C19: Capability of creating software contracts (Case 3) 

– C20: Capability of pricing software and related services (Case 3) 
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There were also a number of capabilities that could not be applied to the new 

context of the professional software service business. These capabilities were: 

– C6: Capability of understanding user needs 

– C10: Capability of estimating the resources needed for software business 

– C11: Software business process creation capability 

In case company Conserx, a number of capabilities were improved in a learning-

by-doing fashion, by being applied. These capabilities were:  

– C5: Software training capability 

– C6: Capability of understanding user needs 

– C9: Software project management capability 

– C10: Capability of estimating the resources needed for software business 

– C14: Cost control capability 

Finally, a number of capabilities induced, by being applied, the improvement of 

other capabilities. These capabilities and the capabilities that were improved by 

the application of these capabilities were: 

– Application of the cost control capability (C14) improved the capability of 

estimating the resources needed for software business (C10) 

– Application of the software productization capability (C18) improved the 

software integration capability (C2), the software support and maintenance 

capability (C3) and the software version management capability (C4) 

– Application of the capability of estimating the resources needed (C10) 

improved the capability of pricing software and related services (C20) 

To summarize, in case company Conserx a number of existing capabilities could 

be applied in the same type of software business to new customers, and a number 

of capabilities could also be applied in a different type of software business. 

Several capabilities were improved by being applied in a learning-by-doing 

fashion, and several capabilities’ application had a positive influence on other 

capabilities.  

Strategy on the business level 

Strategy on the business level, which was analyzed using the different dimensions 

of strategy, differed in Conserx’s software business cases. In the case of 

ProPIDesign, Conserx’s strategy changed from being emergent to being 
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deliberate, resulting in the development of some capabilities that were not 

necessary during the emergent phase of the software business. Conserx did not 

plan to make much money with this enterprise solution system software business, 

but rather wanted to tie its current customers even tighter to Conserx.  

On the other hand, with its software spin-off, which was started up to sell its 

application provision services to Conserx’s external customers, Conserx wanted 

to extend its business operations and to make additional profit, which represented 

a strategy of regeneration. Later, Conserx wanted the spin-off to focus on offering 

professional development services to Conserx, while still offering its document 

management services to external customers, as Conserx wanted to make its firm-

internal software development more efficient and wanted to give a broader base 

of firm-internal customers access to software development services.  

Strategy on the company level 

In Conserx, software business was started in two ways. First, software that had 

been developed for use inside Conserx started to be sold to external customers. 

Second, Conserx started up a software spin-off, Docermet, which sold its 

application provision services to external customers. Later on, Conserx moved 

software developers from inside Conserx to its spin-off, and the spin-off’s main 

business was to offer professional software development services to Conserx’s 

departments and to companies belonging to the Conserx concern.  

Dynamic capabilities 

Conserx matched changes in the market by changing its strategy, and 

implemented that new strategy by using its dynamic capabilities of gaining 

resources and of reconfiguring resources. Conserx was able to change its resource 

and capability base by applying existing capabilities, by developing a number of 

capabilities necessary to meet these changes in the market, and by improving 

certain capabilities.  

Conserx also created changes in the market by changing its strategy, which 

was implemented by using the dynamic capability of reconfiguring its software 

development resources and transferring them to Aplec. This caused a change in 

Aplec’s market, and Aplec met this change by changing its own strategy, 

implementing the strategy by using the dynamic capability of gaining resources – 

which resulted in the development and improvement of certain capabilities – and 
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by using the dynamic capability of reconfiguring resources. These dynamic 

capabilities changed the company’s resource and capability base through the 

mechanisms of resource picking, resource exploitation, capability development, 

capability application and further development of capabilities. 

6.2 Case company Halcinson 

The Halcinson company55 is the daughter company of a large Central European 

hardware producer and employs about 2000 people in Central Europe. The 

company has existed since the 1970s, at first as a department of the Central 

European hardware producer, but at the end of the 1990s it was established as a 

separate company.  

In this study, three software business cases that were identified in the 

Halcinson case will be presented.  

Software Business Case 4 concerns the sale of a set of software utilities for a 

technology package that was sold to one of Halcinson’s customers in the early 

2000s. This case represents the enterprise solution system56 type of software 

business and will be described in Section 6.2.1.  

Software Business Case 5, described in Section 6.2.2, concerns the 

establishment of a software spin-off, Telstanet57, at the beginning of the 2000s. 

Telstanet developed software for Halcinson’s products and was paid by 

Halcinson. This case represents the software product58 type of software business. 

Section 6.2.3 describes Software Business Case 6, the change in Halcinson’s 

strategy concerning Telstanet, which demanded that Telstanet acquire external 

business. This acquisition of external business represents the professional 

software service59 type of software business.  

Even though Case 5 and Case 6 concern the same software spin-off, they are 

presented in separate sections as they represent two different types of software 

business.  

                                                        
55 The name of the company has been changed to prevent identification of the company. 
56 Enterprise solution system software is software that has to be customized to some extent for each 
customer; see Section 1.3.2. 
57 The name of this company has been changed to prevent identification of the company. 
58 A software product is software that can be sold without customization to a large number of 
customers; see Section 1.3.2. 
59 Professional software services represent the customer-specific development of software, mostly in 
the form of a project; see Section 1.3.2.  
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Figure 13 shows a timeline of the most important milestones to bear in mind 

in the Halcinson case, and in the software business cases analyzed in this section. 

The timeline is not to scale, so it only shows the order in which these milestones 

took place; it is not possible to infer the year of the event based on this timeline.60  

 
Fig. 13. The most important events and software business cases in Halcinson. 

6.2.1 Software Business Case 4: Technology Package – enterprise 
solution system 

In this case, a short overview of the history of the software application with which 

the technology package deal was concerned will be given. Following that, 

Software Business Case 4 and the resources, capability and strategy related to this 

case will be described.  

Development history of Halcinson’s manufacturing execution system 

In the mid-1980s, Halcinson decided to install a manufacturing execution system 

(MES). The purpose of that MES was to automate the production of the hardware 

units that Halcinson was producing. Halcinson bought the basic version of the 

MES from a company called VasonTech61 (pick R) and purchased the appropriate 

computer system to deploy the software. Halcinson also employed one person 

(pick R), James62, whose task was to supervise the installation of the MES. No 

one inside Halcinson had any experience with MES, the hardware, system 

software or application software, and neither did James.  

                                                        
60 This is in order to prevent identification of the company based on these events. 
61 The name of this company has been changed to prevent identification of the company. 
62 The name of this person has been changed. 
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“We possessed no know-how concerning this dedicated basis system, which 

was pretty new on the market, nor about the complex MES and its application 

software. Even though we already had a computer centre driving the general 

purpose mainframe system at that time, we were not aware of the dimensions 

of the necessary assignments needed for the system support, database 

maintenance and operation which had to be developed for running an 

electronic data processing system ensuring line production 24 hours a day 

and seven days a week. The whole distinction between requirements of the 

system software, the database engine and its repositories, the comprehensive 

application software deeply rooted in the operational system architecture and 

so on had to be learned by doing. So neither a mature process for the 

maintenance of the whole hierarchy of the software, nor a practicable 

taxonomy, nor skills to carry out any functional enhancements existed yet at 

that time.” (Interviewee 7, 2007) 

For that reason, all the skills needed for installing, improving, maintaining and 

supporting the new system had to be developed from scratch (develop C2, 

develop C3). As there was no previous knowledge about the hardware and 

software belonging to that system, the time needed for installing it was greatly 

underestimated (C10). With the support of the existing IT organization, which 

expanded its professional staff and took on responsibility for the dedicated 

hardware and network environment, James started to install the system and 

selected a group of people to help him get the system running (pick R). Most of 

the people he selected were people from Halcinson’s operational department who 

were interested in software and already had certain skills in software 

development. He could use them when adjusting the MES’s functionality (apply 

C1). These people were carriers of the user requirements, as they had previously 

been working in production departments. They had a very good understanding of 

the user needs. The future development of the manufacturing system could then 

be based on their substantial knowledge (apply C6).  

“Inside the operational department, amongst the operators, there were 

several computer freaks. They already had a lot of skills because they were 

interested in data processing, and for them the work within a software 

department was very tempting. In that way we acquired knowledge about 

users’ possible tasks and about the environment, as well as the skills. […] 

They were carriers of those requirements. Without having to go into extensive 

discussions, they understood what this was about. And this is a very 
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important aspect in production companies. This way of creating a core user-

oriented software development team is of great significance.” (Interviewee 7, 

2007)  

James and his group developed a practicable process and a set of utilities to 

handle the support of the MES, particularly during the first years, when the 

system was not yet fully developed. Around six individuals – the number has 

varied slightly over the years – have constituted the core maintenance and 

development team. In turns, they had to be available day and night (on call) to fix 

problems in the event that such problems appeared in the system. In that way, the 

developers were continuously being confronted with the operation of their own 

programming products. This included incidents and bugs and thus improved their 

software development skills very quickly (develop C1 further).  

“There was a certain scheme, those people had many qualities, but each of 

those people who had developed the software was also confronted with their 

own software in their everyday life. They learned very quickly.” (Interviewee 

7, 2007) 

It took James and his team about six months to get the system running and to put 

it into operation. However, in the ramp-up phase of the MES the coverage of both 

system and user requirements was important, and the assurance of the availability 

and stability of the system were particularly emphasized. The team was required 

to do some pioneer work in designing and introducing automated daily 

procedures covering system maintenance tasks. One of those tasks was to ensure 

that system downtime during data backup did not exceed the permitted time slot 

of one hour. There were no database systems on the market at this time which 

would have allowed continuous, downtime-free processing. Furthermore, security 

assurance, recovery processes and incident management were areas for which the 

IT team had to develop reliable procedures (develop C3).  

“Within the space of half a year, we had to learn how to control the system, 

and we had to develop procedures for backing up data which would keep the 

down time of the database fairly well below the periods usual in data 

processing at this time. Accordingly, we had to take care of data security, to 

develop recovery processes and work on incident management. We had to 

develop all these things, while also keeping in mind production continuity.” 

(Interviewee 7, 2007) 
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The basic MES was architecturally already quite advanced and for that reason it 

was possible to develop those system-related procedures on top of the basic 

system (exploit R). The MES was subsequently introduced at other Halcinson 

sites in a similar manner.  

Selling software utilities within the Technology Package deal 

As described, Halcinson had customized and partially developed an MES in the 

1980s which is still in use today. The basis of this system had been bought from 

VasonTech, and Halcinson had developed its own features based on that.  

For one new site, Halcinson purchased a newer generation of the 

manufacturing system, FactorySW63, from VasonTech. This software system was 

in the form of a toolset. Using this, Halcinson had developed a substantial system 

of utilities based on its own complex production know-how and on its own 

comprehensive use cases. The resulting software was first put into operation at 

one of Halcinson’s new sites.  

In the early 2000s, Halcinson was negotiating a production technology deal 

called the Technology Package64 as the seller to one of its customers. Shortly 

before the relevant contract should have been signed, the project personnel 

contacted the IT department to ask for some details concerning the proprietary 

production software, believing that this would also be subject to the contract. The 

IT department learned that the production software had not been considered in the 

contract at all. This happened because the project personnel did not understand 

that this kind of software cannot simply be given to someone else like a stand-

alone product.  

“They [technology and product developers] use the IT tools, but for them it is 

just like having a piece of paper and a pencil available, something they don’t 

really think about. They are not aware of the fact that there is a very complex 

product behind the tools they are using, and this product is not easy to 

commercialize. This is something that had been vastly underestimated.” 

(Interviewee 7, 2007) 

When the project personnel contacted the IT department to ask about the 

software, the IT department became aware for the first time of the intention to 

                                                        
63 The name of this software application has been changed to prevent identification of the company. 
64 The name of this deal has been changed to prevent identification of the company. 
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make FactorySW – and the utilities that Halcinson had developed based on 

FactorySW – available to a customer (emergent process of strategy formation). 

Consequently, it was very challenging for the IT department to conduct all 

necessary analysis of the upcoming situation, to bring constructive feedback to 

the requesters and not to delay the contract negotiation phase too much. 

“We said ‘wait a minute’. If they want to have the software, we need to adapt 

the contract accordingly. All components the customer wants to get have to 

be checked, because we use also third party software components that are 

underneath our own applications. […] ‘So slow down a bit.’ We felt 

pressurized, though, because our colleagues said that the contract was due to 

be signed next Monday. So we said that it probably won’t be signed, at least 

not in its current form. Finally we put in a clause stating that everything 

concerning IT had to be negotiated in detail later on.” (Interviewee 7, 2007) 

The IT department started to investigate whether it would even be possible to sell 

utilities based on FactorySW to a customer. The IT department knew there were 

third party rights to be considered when drawing up a contract about the sale of 

the software (apply C19).  

“There are all kinds of third party rights involved, and that’s a question you 

have to think about well before signing such a contract.” (Interviewee 7, 

2008) 

Halcinson also knew that it first had to find out about the exact customer needs 

before being able to promise or refuse the sale of the software (develop C6).  

“We asked [the customer]: ‘okay, what do you actually want?’ As IT 

specialists we were quite good in the software field, but we didn’t know 

enough about the particular business environment in which the customer 

wanted to deploy our software. This software could be useful in many ways. 

So, for us the core question was what the customer actually wanted to do with 

our software, how we could support that, and what we had to do in order to 

support it.” (Interviewee 7, 2008) 

Additionally, Halcinson had to make sure that the contract did not include any 

promises that Halcinson would not then be able to fulfil (apply C19): 

“If you sell the software, it depends on what the other party expects. The 

contract has to be written in a way that those expectations don’t grow so big 
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in the contract that in the end you are not able to fulfil them any more.” 

(Interviewee 7, 2008) 

Discussions about whether to sell Halcinson’s utilities based on FactorySW to this 

customer or not took Halcinson more than six months. The reason it took so long 

to make a decision about the sale of the software was the complexity of the entire 

deal. Several issues had to be considered before a decision could be made. Those 

issues included an assessment of the availability of resources to ensure 

installation, support and maintenance of the software, and the lack of a process 

for selling the software. Halcinson estimated the resources it would need 

(apply C10), but it was not clear whether they would have enough resources to be 

able to ensure installation, support and maintenance of the software. There were 

about 50 software developers available at the site where FactorySW was used. 

These developers could potentially be used part-time to offer maintenance and 

support services to the customer, but those resources were only definitely 

available as long as the project at that site was running. In the event that 

Halcinson sold the site, the company would have no organizational capacities to 

offer those services.  

“A big problem appears if you agree to that kind of one-time sale without 

having the infrastructure and the processes to ensure maintenance and 

support for the product. When you’re talking about one’s own in-house 

software use, it’s easier to find ways to guarantee that, because you are not 

legally bound in the same way. If you offer the software to a third party, 

though, you have to be very careful not to get yourself into a difficult 

situation.” (Interviewee 7, 2007) 

However, it turned out that the resources at the site where FactorySW was used 

would be available to a sufficient extent to Halcinson, and those resources would 

be able to offer maintenance and support services (apply C3). In the summer of 

the following year, Halcinson decided to sell the software, including the utilities 

developed by Halcinson, to the customer. The decision to sell it was made 

because Halcinson saw a clear business opportunity: it would pay off to sell the 

software (profit-maximizing objective of strategy). Based on the assessment of 

the business opportunity, Halcinson agreed to sell the software to generate 

revenue, but without having any long-term goals in mind (focus of strategy: 

exploitation). 
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Long before that decision was made, Halcinson was negotiating with the 

customer and other parties involved. VasonTech was a necessary link in this deal, 

and Halcinson was in close contact with them. VasonTech was substantially 

interested in finalizing the whole transaction, as it was the supplier of the 

underlying software on which Halcinson’s software utilities were based. This 

relationship is depicted in Figure 14. Halcinson could also attain some 

“collateral” advantages, as is typical in a win-win situation. 

 

Fig. 14. FactorySW sold by VasonTech to Halcinson’s customer, and software utilities 

sold by Halcinson to its customer. 

The discussions and analysis of the business case took more than half a year. 

Halcinson first tried to ascertain whether it would even be possible to sell the 

software. This led to a quite extensive project in which questions were answered 

concerning the scope of the project, how packaging and versioning would be 

taken care of, and how delivery of the software could be realized (apply C9, 

develop C11).  

“Selling that kind of software system poses several big challenges. The first 

challenge was the project, the scope of the project. The system consists of 

more than a thousand separate programs. The second challenge was its 

packaging. The third challenge was versioning, because the whole system is 

also being developed further. Finally, the whole delivery, the tracking, 
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administration and confirmation of partial deliveries, that’s the fourth 

challenge. […] At the end is the question of how long this whole project 

should be running. Those things lead to a quite extensive project, as we had 

to solve all those challenges.” (Interviewee 7, 2007) 

Related to the delivery of the software was the provision of professional software 

documentation.  

“If you develop software – which inevitable happens step-by-step in-house – 

the software documentation always lags behind. So if an opportunity to sell 

the software comes up, it is difficult to conjure up that documentation.” 

(Interviewee 7, 2007) 

In spite of a lack of human resources which could have invested a large amount of 

time into the creation of professional software documentation, Halcinson 

managed to create sufficient software documentation for the system (apply C8).  

A challenge was posed by the decision about how much the customer would 

have to pay for the software and for maintenance and support of the software. 

After some discussion it turned out that the software utilities made up 10–20 

percent of the whole price the customer would have to pay for the Technology 

Package (develop C20). Additionally, Halcinson’s capability of creating software 

contracts improved when they actually had to think in detail about the content of 

such a contract (develop C19 further). 

“While writing the contract, we also noticed that we can actually ask for 

money for that software. But how to decide on the price? That was of course 

very interesting for us, the price. We then started thinking about what it had 

cost us to develop the software, and how much we could ask for it.” 

(Interviewee 7, 2008) 

As the contract was being written, Halcinson realized that the customer would 

also have to pay for maintenance of the software (develop C20), which 

represented a good way to increase Halcinson’s profits with the deal. The first 

maintenance contract guaranteed maintenance of the FactorySW-based software 

utilities for a year, and this was extended later on. Maintenance costs, from the 

customer’s point of view, made up almost half of the costs of the whole software 

deal. Maintenance also posed a challenge to Halcinson. Maintenance of the 

software system inside Halcinson was running very well, and crucial problems 

had been solved over the many years of running the MES. However, Halcinson 
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took into consideration that when putting the software system into a new 

environment, maintenance could take a great deal of effort and that maintenance 

would have to be improved (develop C3 further).  

“We then experienced what it means to create real software maintenance. If 

software is in daily use for a longer time, it doesn’t require many 

interventions. Software is a construct that gets better just by being used: 

based on a large number of small change requests it is improved so that it 

works well. But don’t try to just transfer the software into a new environment, 

because it’s very likely that you’ll forget to consider some important details.” 

(Interviewee 7, 2008) 

Version management also had to be improved before they were able to sell the 

software to the customer (develop C4 further). Halcinson did already use 

different version management tools before the FactorySW deal, but many 

software applications were still only used by certain departments because the 

applications had not been made available to everyone in the official component 

library.  

Another challenge Halcinson faced was packaging of the software. When 

FactorySW – and the IT system that FactorySW was based on – were in use 

inside Halcinson, different departments used slightly different modules with the 

software, and in order to package and deliver the software, the right components 

had to be selected and put together.  

“The other part of the story is that we have to deliver a consistent piece of 

software, and even packaging causes so many problems. There are a lot of 

software components – more than a thousand components – but which of 

those are the right ones? Every department has developed functional modules 

in different steps. This component works well with that component, and that 

component with another one.” (Interviewee 7, 2008) 

In the end, Halcinson also benefited from improving version management and 

maintenance before selling the software to the customer (develop C11).  

“In the end this also paid off for ourselves, as we were then creating 

structures for the professional administration of software.” (Interviewee 7, 

2007) 
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One problem Halcinson had to overcome before they were able to sell the 

software to the customer was the installation of the software system at the 

customer’s site:  

“It turned out that the company who wanted to use our software would never 

be able to install the software, much less test it, and we ourselves didn’t have 

the resources to do so.” (Interviewee 7, 2008) 

Halcinson had experience with integrating software as this was regularly done 

internally, but could not offer this service to the customer. Firstly, Halcinson did 

not have sufficient resources to install the software system at the customer site. 

Secondly, Halcinson knew that its own technical skills were well enough 

developed to be able to integrate software systems inside their own company, but 

Halcinson’s organization was not suited to offering software integration services 

to the external customer. (C2 not applied). This problem was solved by using an 

external software integrator (exploit R) who took care of the installation of 

FactorySW and the utilities Halcinson had developed based on it at the customer 

site. By using this external software integrator, Halcinson managed to decrease its 

risk and its legal obligations to some extent.  

A summary of the activities Halcinson had to carry out before being able to 

decide about whether to sell the software utilities or not, and the activities 

Halcinson had to carry out having decided to sell them to the customer are 

presented in Figure 15. 
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Fig. 15. Activities carried out by Halcinson before and after the decision to sell the 

software utilities to the customer. 

Overview of capabilities and strategy 

Table 19 summarizes the capabilities and resources involved with the Technology 

Package case, classifying capabilities according to whether they were applied 

(apply C), developed (develop C) or improved (develop C further) and resources 

according to whether they were exploited (exploit R) or picked (pick R). Table 20 

summarizes Halcinson’s strategy in this case. As Table 19 shows, Halcinson 

applied the software support and maintenance capability (C3), the software 

documentation capability (C8), the software project management capability (C9), 

the capability of estimating the resources needed for software business (C10) and 

the capability of creating software contracts (C19) when selling the FactorySW 

utilities to customers. The capability of developing software documentation 

existed in Halcinson, but before the sale of the software it was applied only to a 

limited extent.  

Several capabilities have been improved in order to enable the sale of the 

software, including the software support and maintenance capability (C3), the 

software version management capability (C4) and the capability of creating 

software contracts (C19).  

 

Before deciding to sell the 
software utilities 

 

 Estimate whether sufficient 
resources are available for 
software business 
 Find out what the customer 
need is 
 Estimate efforts involved 
with the improvement of certain 
capabilities (e.g. maintenance 
and version management) 
 Find someone to integrate 
the software system at the 
customer site 

 

After deciding to sell  
the software utilities 

 

 Improve software 
documentation 
 Develop a process for software 
business 
 Define project scope 
 Package the software 
 Improve existing version 
management 
 Define delivery of the 
software 

 Make a software contract 
 Set a price for the software 
 Set a price for maintenance 
 Improve software maintenance 
and support practices 
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Table 19. Operational capabilities identified in Software Business Case 4: Technology 

Package. 

Capability/Resource Classification Description  

C2 – Software 

integration capability 

C not applied The capability existed, but because of resource limitations, 

amongst other reasons, Halcinson did not apply the capability 

at the customer site, and instead used an external integrator 

(exploit R). 

C3 – Software 

support/maintenance 

capability 

Apply C The capability existed inside Halcinson, and it was applied in 

the Technology Package deal by a number of software 

developers who were located at the Halcinson site where 

FactorySW was in use.  

C3 – Software 

support/maintenance 

capability 

Develop C 

further 

The capability existed before selling the software to the 

customer, as Halcinson also had to offer those services to 

internal users, but it was improved and became more 

professional as a result of selling the software to the customer. 

C4 – Version 

management capability 

Develop C 

further 

The capability existed before selling the software to the 

customer, but it was improved and became more professional 

as a result of selling the software to the customer. 

C6 – Capability of 

understanding user 

needs 

Develop C This capability existed in Halcinson, as Halcinson had to find 

out about internal user needs. However, an understanding of 

this specific external customer’s needs had to be developed for 

software business. Halcinson developed this understanding by 

having several discussions with the customer in order to 

understand the way in which the customer wanted to use 

Halcinson’s software. 

C8 – Software 

documentation 

capability 

Apply C This capability was applied when selling the software. Software 

documentation already existed for the software system, but it 

was not of a sufficiently professional standard to be used as-is 

(because usually there was too little time and resources to keep 

the software documentation up to date at all times). The 

existing software documentation was improved when selling the 

software to the customer.  

C9 – Software project 

management capability 

Apply C This capability existed and was applied. Halcinson started a 

project in order to find out whether they were even able to sell 

the software, and in order to define which factors would have to 

be considered when selling the software to the customer 

(including the scope of the project, software versioning, 

packaging and delivery) 
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Capability/Resource Classification Description  

C10 – Capability of 

estimating resources 

needed 

Apply C Halcinson was aware of the danger of promising to sell software 

and then not having the resources available to ensure support 

and maintenance. Halcinson estimated the resources needed to 

sell the software before agreeing to sell the software 

C11 – Software 

business process 

creation capability 

Develop C This capability was developed. Before the sale of the software 

to the customer, no professional organization for the sale of 

software existed within Halcinson. The capability was 

developed, including the improvement of version management 

and software maintenance, and finding an external software 

integrator. Additionally, the structures developed for the 

administration of software were also useful for Halcinson’s 

internal software processes. 

C19 – Capability of 

creating software 

contracts 

Apply C This capability existed to a certain extent and was also applied 

as it was clear to Halcinson that third party rights pose a 

challenge when selling the software. 

C19 – Capability of 

creating software 

contracts 

Develop C 

further 

This capability was improved when faced with the opportunity to 

sell software, as Halcinson then had to take into consideration 

factors such as agreements about maintenance services and 

updates and the costs of those services. 

C20 – Capability of 

pricing software and 

related services 

Develop C This capability was developed when selling the software to the 

customer. Before that sale, it had not been necessary to think 

about software pricing. Halcinson thought about how much it 

had cost them to develop the software system, in order to be 

able to decide on a price for the software system. Additionally, 

maintenance costs were taken into consideration when pricing 

the software. 

External human 

resources 

Exploit R Halcinson used an external software integrator who installed 

the software at the customer site. In this way, Halcinson 

decreased its own legal obligations and risks. 

Additionally, the capability of understanding user needs (C6), the software 

business process creation capability (C11) and the capability of pricing software 

and related services (C20) were developed. The software integration capability 

(C2) existed, but was not applied when selling the software to customers, partly 

because there were insufficient resources available inside Halcinson to offer that 

service. However, this capability was required in this software business case and 

was provided by an external company (exploit R). 
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In Table 20, Halcinson’s strategy, separated into objective of strategy, process of 

strategy formation and focus of strategy, as far as could be identified in the 

empirical data, is summarized. Halcinson’s strategy when doing business 

involving FactorySW within the Technology Package deal was profit-maximizing 

and focused on the short term. They had not planned to sell the software, but 

when the opportunity arose, Halcinson agreed. It was a one-time deal which did 

not have an influence on Halcinson’s long-term software business strategy, and 

was a means of exploiting an existing source of rents. 

Table 20. Strategy identified in Software Business Case 4: Technology Package. 

Strategic dimension Classification Description  

Objective of strategy  Profit-

maximizing 

Halcinson decided to sell the software because they saw a 

clear business case – it would simply pay off to sell the 

software. 

Process of strategy 

formation 

Emergent  Halcinson had not planned to sell the software to customers, 

but when the opportunity arose (because someone who was 

engaged with the sale of the Technology Package had 

promised the customer the software), Halcinson decided to sell 

the software. 

Focus of strategy  Exploitation The sale of the software was not meant as a way to generate 

future rents or future business, it was a short-term exploitation 

of an existing opportunity to create rents. 

Summary 

In Case 4, software business emerged from Halcinson’s core business. Halcinson 

had developed software utilities for internal use and had paid for it by paying the 

software developers’ wages. In connection with a technology deal, this set of 

internally developed utilities was sold to an external customer.  

From an operational capability65 perspective, Halcinson was able to apply a 

number of existing operational capabilities to this emerging software business. 

Halcinson had the capability of creating software documentation, but this 

capability had not always been applied for internal customers to the extent that 

professional sale of software would have demanded. By applying its existing 

capability, Halcinson managed to develop software documentation with which the 

                                                        
65 See Section 4.1 and the introduction of Chapter 6. 
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customer was satisfied. The software project management capability, the 

capability of estimating the resources needed to sell the software to the external 

customer and the capability of creating software contracts could also be applied. 

In fact, the capability of creating software contracts improved in the course of this 

emergent software business, as Halcinson gained experience concerning which 

things to consider in the contract when selling software.  

Halcinson had developed a process for offering its software to internal 

customers, but had to develop a more professional process and organization for 

selling the software utilities to an external customer. The development of this 

organization for software sales included the improvement of the software support 

and maintenance in order to provide these services in a professional manner and 

the improvement of software version management. Additionally, Halcinson found 

a software integrator who installed and integrated the software utilities at the 

external customer’s site. Halcinson possessed the capability of installing the 

software, but did not have the resources to apply this capability when doing 

business involving software.  

Halcinson had the capability of understanding its internal customer’s needs, 

but could not directly apply this understanding to the external customer. They had 

to develop an understanding of the specific needs of this external customer. The 

capability of pricing software and related services had also to be developed.  

From a dynamic capability66 perspective, the customer’s intention to buy the 

internally developed software system represented a change in Halcinson’s market. 

Halcinson decided to match this change by adapting its strategy, which it did by 

using its dynamic capabilities of gaining resources and of reconfiguring 

resources. The dynamic capability of gaining resources resulted in the 

development and improvement of a number of capabilities, and the dynamic 

capability of reconfiguring resources resulted in the application of a number of 

existing capabilities. Additionally, Halcinson used its dynamic capability of 

integrating resources to implement its strategy when selling the software system, 

which led to the exploitation of external resources (the company who took care of 

installing the software utilities at the customer site) for Halcinson’s software 

offering. 

Of particular interest in this case was the observation that it is not enough to 

possess a capability, it is also necessary to have sufficient resources available in 

order to be able to apply this capability.  

                                                        
66 See Section 4.1 and the introduction of Chapter 6. 
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6.2.2 Software Business Case 5: Spin-off Telstanet – software 
product 

At the beginning of the 2000s, Halcinson started up a software spin-off, Telstanet, 

which developed a software product. Telstanet focused on supporting Halcinson’s 

core business by offering a software product, an application, which Halcinson in 

turn offered to its customers together with the hardware products it sold.  

In this section, some background information about Halcinson’s reasons for 

starting up the company and about the development of the environment will first 

be given. Following that, the development of Telstanet when offering its product 

and services solely to Halcinson will be discussed, focusing on the relevant 

capabilities, resources and strategy. 

Background information about Telstanet’s start up 

Before starting up Telstanet, Halcinson had already founded another spin-off, 

CUBE67, a company that was producing hardware used in the field of wireless 

communication. That spin-off had been quite successful. Additionally, Halcinson 

had already bought a software company to offer protocol stack software68 for 

CUBE’s hardware product in the early 2000s.  

At the end of the 1990s, Halcinson anticipated a change in its market (apply 

C16) and wanted to have a turn-key system platform69 available for when this 

change happened. In order to create this turn-key system platform, Halcinson also 

had to offer application layer software70 together with CUBE’s hardware and the 

protocol stack software. Halcinson wanted to make as large revenues as possible 

by being the first supplier for this market (profit-maximizing objective of 

strategy). Halcinson therefore decided to establish Telstanet, which would offer 

the application layer software for the system platform CUBE had developed 

(deliberate process of strategy formation).  

                                                        
67 The name of this company has been changed to prevent identification of the company. 
68 Protocol stack software is the software implementation of protocols needed in computer networking. 
69 A system platform is some sort of hardware architecture or software framework that allows software 
to run. Halcinson wanted to offer a mixture of hardware architecture and software to its customers.  
70 Application layer software is a software layer that provides services for user applications. Halcinson 
thus wanted to offer future customers a hardware product that would be ready to use, by additionally 
offering this application layer software, which the customer would otherwise have had to implement 
himself. 
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Halcinson contacted CUBE’s managing director and asked whether it would 

be possible to establish a software spin-off in Central Europe which would then 

produce software that could be used together with CUBE’s hardware. CUBE’s 

managing director was also teaching in a university at that time, and asked one of 

his students whether he would be interested in starting up a software company. 

The only requirement was that this student had to find seven people who would 

be willing to work in that start-up. The student had no difficulties in finding those 

seven people amongst his fellow students (pick R), and only a few months after 

the first contact with this student, Telstanet had been established. Halcinson 

wanted to create future sources of rents by establishing Telstanet, after having 

anticipated how the market was going to develop (focus of strategy: endogenous 

regeneration). Unfortunately, the market did not develop in the way Halcinson 

had anticipated and the turn-key system platform did not experience the demand 

Halcinson had expected (C16 not developed – Halcinson).  

When Telstanet was established, Halcinson had more customers than it could 

serve, and customers were willing to pay very high prices for Halcinson’s 

hardware. However, after the IT bubble burst in 2000/2001, Halcinson lost a large 

part of its customers, while other customers took back their orders. This meant 

heavy financial losses for Halcinson. Partly because of the stock market crash, 

Halcinson did not really intervene in Telstanet’s activities. However, over time – 

because of how the market for Halcinson’s hardware evolved – the development 

of application layer software started to play a much bigger role and demanded 

much greater resources than had been anticipated by Halcinson. Within eight 

years, Telstanet grew from being a seven-person start-up to a company employing 

more than 100 people (pick R). 

Offering the software product and related services solely to Halcinson’s 

customers 

Telstanet’s task was to develop and offer the application layer for CUBE’s 

platform to Halcinson’s customers. This software was branded as AppLayerSW71 

(apply C15) and was productized (apply C18). AppLayerSW was a framework 

for developing application layer software, and Halcinson offered this software 

platform together with its hardware products to its customers. The customers did 

not have to pay separately for the software platform: the platform was something 

                                                        
71 The name of this software application has been changed to prevent identification of the company. 



 210

Halcinson offered to its core business customers in order to make its offerings 

competitive after the market had not developed as anticipated. Telstanet offered 

additional services in customizing the software product. If the customer wanted a 

feature that could be useful in general for the software product, the whole 

software product was changed. In those instances where the customer need was 

very specific and not suitable for integration into the AppLayerSW product in 

general, the software was customized especially for that one customer.  

During Telstanet’s establishment, everything worked with a start-up 

mentality. Business processes had to be developed, and even though the 

individuals who had been hired in the beginning had some experience in software 

development, Telstanet still had to develop certain specialized software 

development know-how (develop C1 further).  

“We had quite a long learning process, but we have now become quite good 

at it. We had to learn a lot about embedded device programming, all those 

standards that exist in our environment.” (Interviewee 9, 2007) 

From the very beginning, Telstanet offered support and maintenance services for 

AppLayerSW (apply C3), including its own website with a Wiki section and the 

opportunity to ask questions that were then answered by Telstanet’s software 

developers. The website had over 3000 registered users.  

Telstanet held training sessions on how to use AppLayerSW – 150 sessions 

altogether – with 15–20 participants each time (apply C5). Version management 

of the software was a central element within Telstanet’s business activities 

(apply C4). Telstanet would in principal have had the capability to develop 

software documentation, but because the developers were always under heavy 

time pressure, software documentation was not developed regularly. At the end of 

a project, when software documentation should have been developed, a new 

project had already begun, thus leaving insufficient time to concentrate on making 

software documentation. The importance of developing software documentation 

properly was something Telstanet had to learn from its customers (develop C8).  

“Over the first years, we were running in kind of a start-up mode, where we 

worked to a large extent without structured tests, documentation and things 

like that. This was something we learned from our customers, that it really 

makes sense to have those things… though they’re still not on the level our 

processes demand they should be.” (Interviewee 9, 2007) 
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Telstanet had to have the capability to manage projects in order to carry out 

customization projects with Halcinson’s customers (apply C9). Telstanet enjoyed 

a good reputation amongst their customers, for being flexible and being able to 

make changes to the software quickly. On the other hand, the company often 

failed to get software ready within the agreed timeframe.  

Telstanet was strongly involved in developing a process for software 

development (develop C11), as such a process did not yet exist in Halcinson.  

“We have been quite involved in defining a process for software. Before, there 

was no defined process inside Halcinson. We tried to apply the processes 

defined for hardware development to software development, which didn’t 

work at all. […] Software is simply different from hardware. Based on the 

experience collected in the customer projects we started to incrementally 

define a software process where we were working with increments. […] This 

know-how was then slowly integrated into Halcinson’s process framework.” 

(Interviewee 9, 2007) 

Halcinson’s key account managers were the first ones to have contact with the 

customers, but they specialized in selling hardware and it appears as though they 

did not concentrate on selling the software part of the offering as well (C12 not 

developed – Halcinson).  

“I have never been present in such a situation, but I think that’s the way it 

went. I have met enough key account managers who knew a bit about 

software, but that was not enough to be able to sell it. I think this was part of 

the problem, why this whole thing didn’t work, why we weren’t able to turn 

this system platform into a profitable business.” (Interviewee 9, 2008) 

Telstanet had some employees who were responsible for marketing (apply C12). 

However, it was difficult to market the software, because key account managers 

were probably concentrating on marketing the hardware part of the offering.  

“Of course we had our own marketing people who marketed and sold the 

software, but I don’t think they really had a chance, as the ones who first 

made contact with the customers were mainly talking about hardware.” 

(Interviewee 9, 2007) 

Telstanet’s product was AppLayerSW. Telstanet was often already involved with 

Halcinson’s customers in the early stages of a Halcinson project. Halcinson’s 

project personnel specialized in selling hardware, and often needed Telstanet to 
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explain to the customer what opportunities AppLayerSW would offer them 

(apply C6). During those discussions with the customer Telstanet already 

developed a good idea of the specific needs of that customer (develop C6 

further).  

“First of all it was requirement engineering, where, together with the 

customer, we tried to find out what the customer actually wanted.” 

(Interviewee 9, 2008) 

For those cases where Telstanet had to customize its AppLayerSW, Telstanet had 

to develop a process for requirement engineering and understanding the 

customer’s requirements over time (develop C7).  

“It has developed quite positively, in the sense that at first we didn’t have any 

[requirement engineering] process at all. Also, those customers who had a 

process themselves failed with us. We do have requirement management now, 

but there is still potential to improve it. At least now we can have discussions 

with the customer in an organized fashion.” (Interviewee 9, 2007) 

When working with the customers and discussing software requirements with 

them, one of the things Telstanet had to agree with the customer was the work 

split. They had to decide what would be implemented by Telstanet, and which 

tasks belonged to the customer. In general, Telstanet developed those aspects that 

could be reused for other customers. Telstanet also tried to anticipate future 

market development on a small scale. When a new standard was likely to appear 

on the market, Telstanet tried to build mechanisms into its current software which 

would make it easier to apply the new standard (apply C16). 

Telstanet never had to draw up contracts with its customers, as Halcinson’s 

legal department took care of it. Contracts were made between Halcinson and the 

customer (apply C19 – Halcinson).  

Officially, the customer started a project with Halcinson and agreed the price 

of that project with Halcinson. Halcinson, as Telstanet was not meant to carry out 

business of its own, paid Telstanet’s personnel costs and supplied Telstanet with 

additional resources in the event that they were needed.  

Telstanet’s and Halcinson’s organization were not planned in a way that 

would have supported profit generation by Telstanet. Telstanet did not have to 

think about how much money they should ask for their services (C20 not 

developed), as Halcinson paid Telstanet’s employees’ wages, and as Telstanet 
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was, in effect, a cost centre for Halcinson. The relations between Halcinson, 

Telstanet and the customer are depicted in Figure 16. 

Fig. 16. Simple representation of the interaction between Halcinson, Telstanet and the 

customer. 

Telstanet had only to estimate the amount of man-hours needed within one project 

(apply C10) and inform Halcinson about that. However, this estimation of the 

resources needed in a project was usually not quite correct.  

“Usually when we started a project with the customer we would have a crazy 

timeline. We would start the project with overly positive assumptions 

concerning the resources needed, and those assumptions were usually 

wrong.” (Interviewee 9, 2008) 

It did not really matter whether estimates concerning the amount of resources 

needed and the time needed to carry out the project were correct or not. There was 

no real cost control within Telstanet (C14 not developed). Halcinson usually just 

supplied Telstanet with additional resources so that the project could be finished. 

“It didn’t really matter how long a task took. If it took less time than 

estimated, no one noticed, and if it took longer, no one noticed either. Also, 

there was no review at the end of the project, where we would have had a 

look at where we made the biggest mistakes concerning effort estimation. 

Theoretically we had something like ‘lessons learned’, but that was done at a 

very high level of abstraction.” (Interviewee 9, 2008) 
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For several years, Halcinson did not seem to know how to price the software 

product and services they offered to the customer through Telstanet (C20 not 

developed – Halcinson).  

“The customer compared Halcinson’s prices to the competition’s prices. If we 

had considered how much software we delivered with the hardware, the 

situation would have been different. In a way, I feel that if those key account 

managers who are in contact with the customers, who are actually only 

trained to sell hardware, had had a better understanding of the software, the 

value of the software, the complexity of the software and so on, the whole 

story could have developed differently.” (Interviewee 9, 2007) 

However, as also mentioned in the previous quote, Halcinson was constantly 

under competitive pressure and had to offer its customers a better deal than the 

competition. For this reason, Halcinson was willing to offer Telstanet’s services 

for free to customers who promised to buy a large amount of Halcinson’s core 

products. Halcinson managed to win several big customer projects for its core 

business by offering Telstanet’s services to the customer for free. Then, in the 

middle of the first decade of the 2000s, when Halcinson’s business had taken a 

down-turn, Halcinson started to charge their customers for additional software 

development and customization services offered through Telstanet. This 

development in the capability of pricing software (develop C20 – Halcinson) 

was influenced both by a need to generate more revenues due to Halcinson’s 

decreasing economic health, and by the fact that many customers had bought 

fewer units of Halcinson’s electronic hardware than had been agreed upon project 

start-up.  

Overview of capabilities and strategy 

Table 21 presents a summary of the capabilities and resources related to the 

software business case in which Telstanet offered services to customers of 

Halcinson.  

As this table shows, capabilities related to software development were a 

prerequisite for Telstanet’s business and thus were applied from the very 

beginning. These capabilities included the software application development 

capability (C1), which was developed further over time, the software support and 

maintenance capability (C3), the software version management capability (C4), 

the software training capability (C5), the software project management capability 
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(C9), the capability of estimating the resources needed (C10) and the software 

sales and marketing capability (C12). The software productization capability 

(C18) and the software branding capability (C15) were also applied very early, as 

AppLayerSW, which was Telstanet’s main product, was offered to customers 

from the beginning. Telstanet also applied the capability of predicting market 

development (C16) on several occasions. The capability of understanding user 

needs (C6) existed concerning the core needs of the users, but was improved 

when finding ways to figure out better what the customer wants. This capability 

was also improved by finding better ways of discussing customer needs with the 

customer. 

Telstanet had to develop the requirement engineering capability (C7), the 

software documentation capability (C8) and the software business process 

creation capability (C11). The capability of creating software contracts (C19) did 

not have to be developed by Telstanet as the company had access to Halcinson’s 

contracting capability.  

Because Halcinson was not very strict when it came to Telstanet’s way of 

operating, there were a number of capabilities that did not really have to be 

developed by Telstanet. The cost control capability (C14) was not developed 

inside Telstanet, and the capability of estimating the resources needed (C10) was 

not developed very well. As Halcinson agreed on a package price for hardware 

and software together with the customer, Telstanet did not have to develop the 

capability of pricing software and related services (C20). 

Table 21. Operational capabilities identified in Software Business Case 5: Telstanet 

offers services to Halcinson’s internal customers. 

Capability/Resource Classification Description  

C1 – Software 

application 

development capability

Develop C 

further 

This capability existed to a certain extent upon start-up, but was 

significantly improved during the early years of operation. 

C3 – Software 

support/maintenance 

capability 

Apply C This capability was applied from the very beginning, and there 

was a department inside Telstanet that was responsible for 

support of, maintenance of and training in AppLayerSW. 

C4 – Software version 

management capability

Apply C This capability was essential for Telstanet’s business 

operations and was applied from the beginning. 

C5 – Software training 

capability 

Apply C This capability was applied from the beginning, with customers 

trained in how to use the AppLayerSW. 
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Capability/Resource Classification Description  

C6 – Capability of 

understanding user 

needs 

Apply C This capability existed concerning the core needs of the 

customers. Customers were offered a software platform fulfilling 

the same basic need for all customers, and Telstanet 

understood that need. 

C6 – Capability of 

understanding user 

needs 

Develop C 

further 

The capability improved over time as Telstanet found better 

ways to discuss user needs with the users.  

The capability also improved in the sense that Telstanet had to 

find out about each customer’s specific needs and decide 

whether the required feature would also be useful for other 

customers, or whether it was needed only by that particular 

customer.  

C7 – Requirement 

engineering capability 

Develop C This capability was developed in connection with the software 

services that Telstanet offered related to AppLayerSW. 

Telstanet developed a more organized way of figuring out 

customer requirements over time, as upon start-up they had no 

requirements engineering at all. Still, this capability was not 

always applied within customer projects.  

C8 – Software 

documentation 

capability 

Develop C Telstanet learned from its customers that it makes sense to 

develop software documentation, but even now this capability 

could be applied in a better way.  

C9 – Software project 

management capability 

Apply C  The software project management capability had to be 

developed to a certain extent, but could have been improved. 

Very often, Telstanet did not keep to their estimated time 

schedules. 

C10 – Capability of 

estimating resources 

needed 

Apply C At the beginning of a project the resources needed were 

estimated by Telstanet, but often those estimates were 

incorrect. 

C11 – Software 

business process 

creation capability 

Develop C A process for software development was developed and 

integrated into Halcinson’s process framework. 

C12 – Software 

sales/marketing 

capability [Halcinson] 

C not 

developed 

Halcinson’s key account managers, who were the first ones to 

have contact with Telstanet’s customers, were mainly talking 

about hardware, and most probably did not focus on marketing 

the software part of an offering.  
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Capability/Resource Classification Description  

C12 – Software 

sales/marketing 

capability  

Apply C Telstanet had some employees who were responsible for 

marketing and selling the software, but they were not very 

successful. This might be related to the fact that the key 

account managers, who were the ones to have first contact with 

the customers, were concentrating on marketing the hardware 

part of the offering instead. 

C14 – Cost control 

capability 

C not 

developed 

This capability did not exist. Whenever Telstanet turned out to 

have estimated the resources needed incorrectly, Halcinson 

supplied the company with additional (human and financial) 

resources. 

C15 – Software 

branding capability 

Apply C AppLayerSW was a brand, so the capability of branding 

software was applied.  

C16 – Capability of 

predicting market 

development 

Apply C Telstanet tried to anticipate the future development of the 

market by developing its software in a way that would allow 

easy adaptation to a new standard, for instance. 

C16 – Capability of 

predicting market 

development 

[Halcinson] 

C not 

developed 

Halcinson tried to predict market development when 

anticipating how the wireless communications market would 

develop in future, which led to the establishment of Telstanet. 

However, Halcinson was unsuccessful in predicting how the 

market actually developed. 

C18 – Software 

productization 

capability 

Apply C AppLayerSW was a software product that had been sold to and 

customized for several customers, so the software 

productization capability was applied. 

C19 – Capability of 

creating software 

contracts [Halcinson] 

Apply C Even though the capability did not exist within Telstanet, 

Telstanet had access to and used Halcinson’s capability of 

creating software contracts. 

C20 – Capability of 

pricing software and 

related services 

C not 

developed 

This capability did not have to be developed by Telstanet. 

Halcinson was paying the employees working at Telstanet, and 

Telstanet only had to estimate how long a project would take 

and the quantity of resources it would demand. 

C20 – Capability of 

pricing software and 

related services 

[Halcinson] 

 

Develop C In 2006, Halcinson started to charge its customers for using 

Telstanet’s services.  
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Capability/Resource Classification Description  

Human resources Pick R Telstanet was started up with seven employees who had not 

been working in Halcinson.  

Human resources Pick R Telstanet grew by hiring more than 100 employees within the 

space of about 8 years. 

Halcinson did not seem to have the capability of predicting market development 

(C16) when trying to anticipate the future development of the wireless 

communications market. In the middle of the first decade of the 2000s, Halcinson 

developed the capability of pricing software and related services (C20). 

Telstanet selected seven individuals to work in Telstanet upon start-up 

(pick R), and grew over time by hiring more employees (pick R). 

Table 22 summarizes the strategy involved in the establishment of Telstanet.  

Table 22. Strategy identified in Software Business Case 5: Telstanet offers services to 

Halcinson’s internal customers. 

Strategic dimension Classification Description  

Objective of strategy Profit-

maximizing 

Halcinson established Telstanet in order to be one of the first on 

the market to be ready to deliver turn-key solutions in the event 

that the anticipated change in the market happened.  

At the same time, Halcinson wanted to offer its customers 

competitive solutions. 

Process of strategy 

formation 

Deliberate  Halcinson founded Telstanet with a clear objective in mind: the 

extension of its business operations to gain new customers.  

Focus of strategy Endogenous 

regeneration  

Halcinson wanted to create new sources of rents after having 

anticipated future market development, and did so by 

establishing a spin-off, Telstanet. Personnel were hired from 

outside Halcinson, and these workers had to develop a number 

of software development and project related capabilities. As 

Telstanet had not been bought but established as a company 

belonging to Halcinson and offering its services to Halcinson, 

those newly developed capabilities can be seen as residing 

inside Halcinson and thus this also represents endogenous 

regeneration. 

Table 22 shows that Halcinson’s strategy in establishing Telstanet was profit-

maximizing and deliberate, as Halcinson established the spin-off in order to have 

an advantage over their competitors in the event that the market developed in the 
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way that Halcinson had anticipated. The establishment of Telstanet represented 

endogenous regeneration72 for Halcinson, as Halcinson’s intention was to create a 

new source of rent.  

Summary 

In Case 5, software business was established within Telstanet, a spin-off founded 

by Halcinson, with the objective of offering software applications for the product 

which constituted Halcinson’s core business. The software was developed inside 

Telstanet and paid for by Halcinson, as the internal customer, even though the 

software was actually then used by external customers.  

When Telstanet was started up, Halcinson’s objective was to extend its 

business focus and to offer a software product that would allow it to gain a large 

number of new customers. As the market did not develop as Halcinson had 

anticipated, Telstanet became a de facto cost centre for Halcinson. Halcinson paid 

Telstanet’s employees’ wages, and offered Telstanet’s product and related services 

to its customers.  

From an operational capability73 perspective, as Telstanet was a start-up, 

capabilities related to the core business of Telstanet had to be developed right 

away. These capabilities were mainly related to software development, including 

related services such as maintenance, training and version management. As 

Telstanet’s core offering was a software product, a platform that was being 

offered to different customers, the platform had to be productized to a certain 

degree and was also branded.  

Telstanet had some personnel who were responsible for marketing and selling 

the software, but they were not very successful. One reason for that might be the 

fact that it was not Telstanet but Halcinson which established first contact with the 

customer. Halcinson was marketing its hardware products to the customer, and it 

seems as though those key account managers who had the first contact with the 

customers tended to concentrate on marketing the hardware part of the offering, 

rather than the software part. This made it difficult for Telstanet actually to market 

their know-how to customers. Additionally, Halcinson had not intended actually 

to sell Telstanet’s application layer software to customers, but instead gave it to 

                                                        
72 In a strategy of endogenous regeneration, in contrast to exogenous regeneration, the company 
creates new sources of rents from within the firm (see Section 3.4). 
73 See Section 4.1 and the introduction of Chapter 6. 
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valuable customers for free. So, even though Telstanet had the capability to 

market and sell their software, the capability was not very effective because of the 

contextual factors just described.  

Telstanet did not draw up contracts with its customers – contracts were 

always made between Halcinson and the customer. As mentioned before, it was 

Halcinson who actually paid for Telstanet’s services, not the customer. This might 

explain the fact that the capability of estimating the resources needed was not 

developed very well within Telstanet. Estimates of the resources needed in a 

project were made, but often they were not correct. Usually, there were no 

sanctions for Telstanet and Halcinson simply supplied more financial resources to 

get the project finished, which might also be a reason that Telstanet saw no need 

to improve their estimation of resources needed. The capability to keep control 

over costs also seems to be strongly related to this situation: if a company is not 

estimating the resources it needs for offering its services correctly, it is also 

difficult to keep control over the company’s costs. As Halcinson would simply 

supply Telstanet with additional resources when initial resource estimates were 

incorrect and thus the costs of a project were higher than anticipated, there was 

also no need for Telstanet to develop the capability of controlling its costs. 

Furthermore, as it was Halcinson who paid for Telstanet’s services, Telstanet did 

not have to develop the capability of pricing their services. In this case, having to 

estimate the resources needed in a project replaced having to price their services.  

Telstanet had an understanding of the core needs of its customers, as the 

company was offering a customizable software platform. So the platform fulfilled 

the same basic need for all customers, and this core understanding of the customer 

need could be applied to new customers. However, the software platform was 

usually customized for each customer, and this understanding of those customer-

specific needs had to be developed for each customer. Software requirement 

engineering is one way of gaining an understanding of the customer’s needs, and 

Telstanet developed and improved its requirement engineering process over time, 

mostly by learning from its customers. Another lesson Telstanet learned from its 

customers was that it makes sense to have software documentation. The capability 

existed in Telstanet, but it was often not applied because at the end of a project 

when the documentation should be made, the next project had already started and 

there was not enough time to make the documentation for the previous project.  
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From a dynamic capability74 perspective, Halcinson wanted to match an 

anticipated change in one of its core markets and thus extended its strategy to 

include the development of a software product as well. This new strategy was 

implemented by using the dynamic capability of gaining resources, as Halcinson 

decided to establish a software spin-off, Telstanet. As a result, resources were 

picked, and capabilities developed, applied and improved inside Telstanet to 

match this anticipated market change.  

6.2.3 Software Business Case 6: spin-off Telstanet – professional 

software services 

As described in Section 6.2.2, Telstanet had been offering its software product 

and related services to Halcinson’s customers over a period of time.  

In the middle of the first decade of the 2000s, Halcinson decided to 

concentrate more on its core business (focus of strategy: refocusing on core 

business), on the production of electronics hardware and closely related business, 

and not to offer Telstanet’s services to new customers any more (focus of 

strategy: exploitation). Telstanet’s application layer software was not directly 

related to Halcinson’s core business, and for that reason Halcinson decided to 

reduce its investments in Telstanet (release R), especially from a financial 

perspective (profit-maximizing objective of strategy).  

First, Halcinson tried to establish a management advisory board, but this 

attempt failed. Next, Halcinson tried to sell Telstanet, but they could not find a 

buyer. Finally, Halcinson assigned Telstanet to acquire external business, as 

Halcinson was no longer willing to invest much money in Telstanet (deliberate 

process of strategy formation). Telstanet was forced to find external customers 

to finance at least part of its business operations. Telstanet got support from the 

managing director of a company within the Halcinson group (exploit R) who 

helped Telstanet to improve firm-internal business development processes 

(develop C11).  

“That managing director was involved a great deal with Telstanet and helped 

us to move in the right direction when working on our business development, 

with two or three people working in business development.” (Interviewee 9, 

2008) 

                                                        
74 See Section 4.1 and the introduction of Chapter 6. 
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Based on this improved business development, Telstanet developed its marketing 

and sales capability further, and started marketing campaigns in which Telstanet 

assigned agencies (exploit R) to call potential customers (develop C12 further).  

“We made flyers and started up marketing campaigns where we contracted 

companies who called potential customers. They asked whether those 

potential customers needed services from Telstanet. Our external business 

has been running for about a year and a half now.” (Interviewee 9, 2008) 

Telstanet visited potential customers in order to present their know-how and to 

gain new external customers.  

“Now we travel to companies in Central Europe and try to sell our work. The 

know-how we developed in our old line of business is applicable to several 

different areas.” (Interviewee 9, 2007) 

Halcinson allowed Telstanet to use external consultants in their projects 

(exploit R). Telstanet then made sure to use its internal employees within their 

projects for external customers, and external employees or consultants within 

their projects for Halcinson customers. In that way Telstanet made sure that 

internal employees gained know-how concerning external projects. 

“If I want to build some business, I have to place mostly internal people in 

that business, because I can’t guarantee that the external people will also be 

available for the next project. They cost more, and of course I don’t want to 

let other companies know how to do business with a certain customer. For 

that reason, internal positions, key positions, have to be filled by internal 

personnel.” (Interviewee 9, 2008) 

Additionally, Telstanet used head-hunters (exploit R) to find out about companies 

who would need additional work-force. 

“Telstanet works with some head-hunters. The managing director had the 

idea of asking one of those head-hunters if he maybe knows… because those 

head-hunters of course know which companies are searching for employees – 

those companies have a lot of work and might need our services.” 

(Interviewee 9, 2008) 
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Through a former Telstanet employee who was then working at a company called 

Electronics75, Telstanet heard about an invitation to bid for a large contract with 

Electronics. The former employee arranged a meeting between Electronics and 

Telstanet. In this meeting, Telstanet presented its area of know-how to Electronics 

(apply C12). Telstanet pointed out that it could apply its software development 

skills in the field in which Electronics was interested (apply C1), and shortly after 

this meeting received an invitation to bid from Electronics. 

“We organized a meeting which I and another individual attended and it 

actually went quite well. We presented the kind of development services we 

can offer, and showed that we already possess a great deal of know-how 

concerning the kind of project they [Electronics] wanted to do, which was 

related to human-computer-interfaces.” (Interviewee 9, 2008) 

Telstanet wanted to try to win the bid, and started to prepare a tender. Electronics 

gave bidding firms one week to prepare their tenders, which put Telstanet under 

heavy time pressure. However, Telstanet managed to prepare their tender within 

the specified time frame. For Telstanet, the development of the tender was 

difficult. The price of the project had to be defined beforehand, and the price for 

services that were outside the project also had to be defined for the tender.  

Telstanet was being confronted with aspects of bids and contracts of which 

they had no prior experience (develop C23). 

“Suddenly we had to consider aspects concerning purchasing conditions, 

quality requirements, liability and so on. We had to sign an offer related to an 

area we didn’t really know a lot about, where quite a lot of money was 

involved, and where we also had to give a guarantee. So that is completely 

outside of the things we understood, and no one had actually thought about 

these things beforehand.” (Interviewee 9, 2007) 

Additionally, Telstanet had to estimate the amount of resources they would need 

within the project (apply C10). This was difficult, as Electronics used software 

platforms and software tools unfamiliar to Telstanet.  

“This bid, from our point of view, included quite a large risk, because they 

[Electronics] used software tools we didn’t yet know. As we didn’t know the 

platform Electronics was using, we had to make a lot of assumptions about 

how certain types of work would influence the project.” (Interviewee 9, 2008) 

                                                        
75 The name of this company has been changed. 
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Telstanet had to define the price the customer would have to pay for one man-

hour when ordering additional work outside of the project or for project 

extensions. As Telstanet also used subcontractors within several projects, they had 

some idea of what price they could ask (apply C20).  

“One knows other companies, and we also employ external employees. We 

know what the usual prices on the market are, and how much one can ask for 

that kind of project.” (Interviewee 9, 2008) 

In the end, Telstanet’s bid was similar to their competitor’s bids, and after some 

additional negotiation with Electronics where Telstanet had to reduce the price of 

their offering, Telstanet won the bid.  

“Shortly after the meeting we received the bid invitation. […] We developed 

an offer for that project, and apparently our bid surprised Electronics – the 

quality of the bid surprised them. We delivered quite extensive material, and 

after some further negotiation about the price, we won the bid.” (Interviewee 

9, 2008) 

When estimating the resources needed in the project, Telstanet was quite right 

about the resources needed for developing the software. However, they 

underestimated the resources needed for project management, and more 

specifically for requirement engineering. This faulty estimation was partly based 

on misleading information given by Electronics concerning, amongst others, the 

quality of Electronics’s requirement specifications.  

“We also estimated the resources needed incorrectly in certain areas, even 

though we estimated many things correctly. We certainly underestimated the 

resources needed for project management, for requirement management. But 

Electronics gave us some misleading information concerning the quality of 

their specifications.” (Interviewee 9, 2008) 

Still, Telstanet managed to improve its capability of estimating the resources 

needed for software projects by learning from the experience gained in this 

specific customer project (develop C10 further) and, related to that, also 

improved its capability to price for its services (develop C20 further). This 

helped Telstanet to estimate the resource need and to set a price for a follow-up 

project with Electronics.  

Telstanet’s requirement engineering improved within the project with 

Electronics. In Halcinson-internal projects, requirement engineering existed but 
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was not always given much attention, but with Electronics it was necessary to 

develop a strong requirement engineering process (develop C7 further).  

“For the first time, we really have traceability within the project, including 

requirements, software components and testing. Now there is a real linkage 

where it is clear which version of the specification a software delivery is 

based on. Those things were developed rather weakly within Halcinson 

projects, but I’m not saying that it is necessarily better now – it’s just 

different.” (Interviewee 9, 2008) 

As described before, when offering services to Halcinson’s customers Telstanet 

was not involved in drawing up business contracts. Those contracts were drawn 

up between Halcinson and Halcinson’s customer, and Telstanet had not been 

liable to the customer. This changed with the acquisition of external projects. 

Halcinson’s legal department still took care of working out the deal with the 

external customer (apply C19 - Halcinson), but now external customers could 

hold Telstanet liable for problems. For the first time, Telstanet was confronted 

with purchasing specifications imposed by an external customer, in this case 

Electronics, and thus had to develop a certain understanding of software contracts 

(develop C19).  

“Through the external business we were, for the first time, confronted with 

purchasing specifications and things like that. Up until then we were always 

something like a subcontractor; we didn’t ever have to sign contracts that 

stated that if something doesn’t work, we have a liability of millions of euros. 

This was a new aspect that came with this external business. There were quite 

demanding purchasing specifications with Electronics which we didn’t accept 

in the way they wanted us to accept them.” (Interviewee 9, 2008) 

In Halcinson-internal projects, Telstanet had to use processes defined by 

Halcinson when offering its software product and services to Halcinson 

customers. Even though Electronics was not a Halcinson customer, Halcinson still 

owned Telstanet and had the economic risk involved with a failing project, so 

Telstanet had to apply the processes defined by Halcinson in external business as 

well. These processes included the development of milestones and the 

documentation of the project’s progress (apply C9).  
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“The project with Electronics is a quite big project, so in it we keep to the 

Halcinson process to a large extent. We have milestones and so on, and we 

produce the necessary documents.” (Interviewee 9, 2008) 

Maybe the largest challenge for Telstanet in connection with the acquisition of 

external business was the development of cost control measures. Before Telstanet 

had to acquire external customers, there was no real cost control in projects for 

Halcinson customers. Now, the company changed from being a de facto cost 

centre to being profit- and loss-generating, and thus had to develop ways to have 

control and an overview over costs (develop C14).  

“It’s a big difference whether you work as a cost centre, or whether you are 

carrying out projects on a profit and loss basis. It was a very big step, or a 

very difficult step, to make our colleagues realize that in principle it is a good 

thing if the customer is happy, but that it costs money to make the customer 

happy. If you don’t have enough money to make the customer super-happy, 

but just enough to make him half-happy, that then you have to be contented 

with making the customer only half-happy. Or you really have to ask yourself 

whether a certain task really takes that long when doing internal planning. In 

other words: you have to take money into consideration – how much money 

do we have, what can we do with that money, how can we make compromises 

in order to cope with it. […] In the meantime, we have quite good control 

over the project concerning the use of money, but you need to make a change 

happen in people’s mindsets.” (Interviewee 9, 2008) 

The biggest difficulty concerning cost control was not the development of ways 

of keeping track of costs, but how to change the mindset of all employees, to 

increase their awareness of the costs involved with their work and of the effects it 

would have if they did not keep to resource and time schedules.  

“Actually this is not very difficult. If you know what your hourly wage rate is, 

if you know for how much you can sell those resources to the customer… With 

Halcinson we just said how many hours we need to finish a task, but we never 

saw this as costs. We also didn’t know what the total budgets of those projects 

were. Now we know about all those things, and of course there are still a lot 

of things to learn. […] In that sense it’s not difficult at all, it is very simple 

maths, but creating consciousness, making people see it in this way, was a big 

hurdle.” (Interviewee 9, 2008) 
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Telstanet achieved an increase in awareness of costs amongst employees by 

actively informing employees about the financial situation of the company 

(develop C14).  

“Also, for the employees, it’s interesting to know how much it costs to run 

such a business, and we also presented this very clearly. We have been giving 

out quite extensive information to employees over the last two years, where 

we updated our employees about the most recent developments, where 

possible. We’ve showed what the capacity utilization for the next three to four 

months, our budget and our burn-rate look like. Just to give people the 

feeling that there is not some mystical source of unlimited funds.” 

(Interviewee 9, 2008) 

By improving awareness of the company’s financial situation, Telstanet also 

managed to improve its capability to estimate the resource need for a project 

(develop C10 further), and related to that improved the capability to manage 

projects (develop C9 further).  

“Now we have a project plan by the hour, we have tracking by the day. Okay, 

tracking by the day is maybe a bit exaggerated, but it should be by the day. 

But it is now very exact, so that now we actually see immediately if we get a 

problem somewhere.” (Interviewee 9, 2008) 

Telstanet managed to win a second project with Electronics. The first project had 

not been a success for Telstanet, because more resources were needed than had 

been planned, and the project schedule was not observed. However, when bidding 

for the second project, Telstanet was already better at estimating resources and 

time. Figure 17 shows a summary of the activities that were involved with 

Telstanet’s acquisition of external business.  
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Fig. 17. Activities carried out by Telstanet before, during and after the acquisition of 

external business. 

Telstanet identified an opportunity to enter the software product business again 

(apply C17). They used part of the AppLayerSW framework and developed it 

into a software product (apply C18). This ability to productize software was, 

however, more important in connection with this specific software product than 

with Telstanet’s software project business. Telstanet hoped to be able to sell this 

product to a number of customers and, related to that, hoped to acquire follow-up 

service business.  

“We also managed to develop a product along the way. We used a part of 

AppLayerSW, the part that provides the user interface in AppLayerSW. We 

extracted it as a distinct product and now we are selling it to a first customer. 

[…] Now we have at least a small product that we can offer again, and of 

course we also hope to acquire service business when selling this product, 

including maintenance, customization, adaptation and integration services.” 

(Interviewee 9, 2008) 

After the middle of the first decade of the 2000s, Telstanet was offering its 

services both to Halcinson customers that still had maintenance and support 

contracts with Telstanet – accounting for about 50 percent of Telstanet’s revenues 

– and to external customers. Apart from Electronics, Telstanet also managed to 

acquire additional external business by gaining several smaller customers. During 

the first year of external business activities in the middle of the first decade of the 

2000s, external business represented only a small percentage of Telstanet’s overall 

business. One year later, this value had increased to almost 50 percent, so 

Telstanet had been successful in developing a marketing and sales capability 

 

Before acquiring 
external custom-
mers 

 

 Improve sales 
and marketing 

While acquiring 
Electronics 

 

 Estimate the 
resources that are 
needed to carry out 
the project 
 Define a price for 
the project 
 Define a price for 
services that are 
outside the scope of 
the project 

When offering 
software development 
services to Electronics 
  
 Develop the ability to 
make software contracts 
 Improve the 
requirement engineering 
process 
 Develop cost control 
procedures 
 Improve estimation 
of resource need 



 229

(develop C12). Business with Electronics represented about 65 percent of the 

revenue Telstanet gained from external business. 

Sale of Telstanet 

Around the middle of the first decade of the 2000s, Halcinson decided on a 

number of saving measures, including a total halt to investment into Telstanet 

(profit-maximizing objective of strategy – Halcinson). Telstanet tried a 

management buyout in combination with seeking external investors, and this time 

it looked like it would work. Telstanet managed to get investors interested in the 

company, but because of the worldwide recession in autumn 2008, prospective 

investments worth two million euros were cancelled within the space of two 

weeks. As a result, Telstanet could no longer guarantee full utilization of work 

capacity for the following year, and thus became uninteresting for investors. 

While trying to establish a management advisory board, Telstanet was also 

searching for potential buyers who would be interested in buying the whole 

company. Moreover, as mentioned before, Telstanet was using head-hunters to 

turn up new business opportunities and to identify potential customers. Telstanet 

contacted one of those potential customers, ITSolutions76, and tried to sell 

services to that company. ITSolutions said that it would actually be interested in 

buying Telstanet outright (deliberate process of strategy formation – 

ITSolutions), because it wanted to extend its business operations to a new sector 

(focus of strategy: exogenous regeneration – ITSolutions) and also wanted to 

generate revenues with software services (profit-maximizing objective of 

strategy – ITSolutions).  

When Halcinson heard about the possibility to sell Telstanet (emergent 

process of strategy formation – Halcinson) they agreed to the deal, and since 

the end of the first decade of the 2000s ITSolutions has owned Telstanet.  

Overview of capabilities and strategy 

Table 23 summarizes the capabilities and resources that were involved with 

Software Business Case 6, where Telstanet had to start to acquire Halcinson-

external customers, and Table 24 summarizes the strategy involved with this 

software business case.  

                                                        
76 The name has been changed to prevent identification of the company. 
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As Table 23 shows, Telstanet had to develop or improve a number of 

capabilities when starting to acquire external business. The software business 

process creation capability (C11) had to be developed, as did the capability of 

making offers when selling software projects (C23) to potential customers, and, 

similarly, the capability of creating software contracts (C19). Most importantly, 

Telstanet had to develop the cost control capability (C14), which demanded a 

change in the mindset of all employees and for this reason posed a large 

challenge.  

Several capabilities that already existed could be applied by Telstanet when 

doing business with external customers. These capabilities were the software 

application development capability (C1), the software project management 

capability (C9), the capability of estimating the resources needed (C10), the 

software sales and marketing capability (C12), the capability of identifying 

business opportunities (C17), and the capability of pricing software and related 

services (C20). The software productization capability (C18) was applied by 

Telstanet, but in order to establish a small product business again, rather than in 

connection with its software project business. Additionally, Halcinson’s capability 

of creating software contracts (C19) was applied when Telstanet did business with 

external customers.  

The requirement engineering capability (C7), the capability of estimating the 

resources needed (C10), the software sales and marketing capability (C12), the 

software project management capability (C9) and the capability of pricing 

software and related services (C20) had to be improved when offering services to 

external customers. Halcinson decided to release its software business resources 

onto the open market, as it no longer wanted to invest any more resources into its 

software spin-off. In turn, Telstanet used several internal (the managing director 

of a company within the Halcinson group) and external (head-hunters, agencies 

and consultants) human resources when doing software business (exploit R). 
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Table 23. Operational capabilities identified in Software Business Case 6: Telstanet 

acquires Halcinson-external business. 

Capability/Resource Classification Description  

C1 – Software 

application 

development capability

Apply C This capability was applied in offering services to external 

customers. 

C7 – Requirement 

engineering capability 

Develop C 

further 

This capability did already exist to a certain extent. When 

Telstanet started doing business with Electronics, it was 

necessary to improve this process. 

C9 – Software project 

management capability

Apply C This capability was applied by using project processes defined 

by Halcinson. Those processes demanded the definition of 

milestones and the development of project documentation.  

C9 – Software project 

management capability

Develop C 

further 

This capability was improved when working with external 

customers, as Telstanet had to be much more exact with 

milestones and project schedules than during projects with 

Halcinson’s customers. 

C10 – Capability of 

estimating resources 

needed 

Apply C This capability was successfully applied when estimating 

resources needed for development services. 

C10 – Capability of 

estimating resources 

needed 

Develop C 

further 

The resources needed for project management and 

requirements engineering were underestimated (partly because 

the customer had given Telstanet misleading information), but 

through their experience in this customer project the capability 

was improved. 

C11 – Software 

business process 

creation capability 

Develop C Telstanet had to develop a process for business development, 

which was related to gaining new customers and to marketing 

and selling their services. They were supported by the 

managing director of a company within the Halcinson group 

(exploit R). 

C12 – Software 

sales/marketing 

capability 

Develop C 

further 

This capability had to be improved in order to acquire external 

business, as Telstanet did not have to actively search for 

customers before. The capability was successfully improved, as 

by 2008 more than half of the company’s revenue was being 

generated by external business. 
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Capability/Resource Classification Description  

C12 – Software 

sales/marketing 

capability 

Apply C This capability was applied when Telstanet was introducing and 

marketing its services to Electronics. 

C14 – Cost control 

capability 

Develop C This capability had to be developed in connection with the move 

to external business. The most important aspect of this was the 

development of cost awareness amongst employees. For the 

company it made a big difference not to be seen merely as a 

cost centre, but as a business unit generating profit and loss. 

C17 – Capability of 

identifying business 

opportunities 

Apply C This capability was applied when part of the AppLayerSW 

application was taken and productized in order also to gain 

service business customers. 

C18 – Software 

productization 

capability 

Apply C This capability existed already, because AppLayerSW had been 

a software product. The capability was applied when Telstanet 

used part of AppLayerSW and sold it as a software product to 

new customers, but is not directly relevant to the software 

project business of Telstanet. 

C19 – Capability of 

creating software 

contracts  

Develop C Even though Telstanet was using Halcinson’s legal 

department’s services in its external business, the company 

was confronted with software contracts in the project with 

Electronics and in that way had to develop a certain 

understanding of software contracts. 

C19 – Capability of 

creating software 

contracts [Halcinson] 

Apply C Telstanet used Halcinson’s legal department to work out the 

contracts with external customers.  

C20 – Capability of 

pricing software and 

related services 

Apply C The capability of pricing software services did exist to a certain 

extent, as Telstanet was using subcontractors and thus knew 

how one man-hour could be priced. The capability was applied 

when bidding to win Electronics as a customer. 

C20 – Capability of 

pricing software and 

related services 

Develop C 

further 

This capability was further improved by collecting experience in 

the project with Electronics, in connection with improving the 

capability of estimating the resources needed. 

C23 – Capability of 

making offers when 

selling software 

projects 

Develop C This capability had to be developed when Telstanet were 

starting to sell software development services in the form of 

projects to external customers. 
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Capability/Resource Classification Description 

Human resources Release R Halcinson decided not to invest any more financial resources 

into Telstanet and thus released these resources, and in fact 

also capabilities.  

Human resources Exploit R A related company’s managing director helped Telstanet to 

improve its business development. 

External human 

resources 

Exploit R Telstanet used head-hunters and call centres to find potential 

external customers.  

External human 

resources 

Exploit R Telstanet used external consultants to support them in their 

projects. 

Table 24 contains a summary of the strategy Halcinson pursued when it told 

Telstanet to start acquiring external business, and the strategy Halcinson pursued 

in selling Telstanet to ITSolutions. Additionally, ITSolutions’s strategy in buying 

Telstanet will be summarized.  

Halcinson changed its strategy concerning software service business with 

Telstanet. Halcinson still followed a profit-maximizing and deliberate strategy 

when demanding that Telstanet acquire external business, as Halcinson tried in 

this way to decrease the costs it incurred through financing Telstanet’s operations. 

The focus of strategy, however, changed to exploitation77. Halcinson just wanted 

to exploit existing sources of rents by offering the spin-off’s services only to those 

customers who were already involved with Telstanet, without offering these 

services to new Halcinson-internal customers.  

Finally, at the end of the first decade of the 2000s, Telstanet was sold to 

ITSolutions. The objective Halcinson had in mind in selling Telstanet was to 

reduce its costs and in that way to increase its profits. The sale, however, was not 

a deliberate process, as Halcinson had not been seeking a buyer. When the 

possibility to sell Telstanet emerged, Halcinson agreed. The focus of strategy in 

this case was refocusing on its core business.  

                                                        
77 As described in Section 6.2.2, Halcinson originally pursued a strategy of endogenous regeneration. 
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Table 24. Strategy identified in Software Business Case 6: Telstanet acquires 

Halcinson-external business. 

Strategic dimension Classification Description  

Objective of strategy – 

acquiring Halcinson-

external business 

Profit-

maximizing 

Halcinson felt that it had not got back the investments it had 

made in Telstanet. As the attempt to sell Telstanet failed, 

Halcinson reduced its investments into Telstanet and 

demanded that the company find external sources of financing 

(external customers). In that way, Halcinson wanted to 

maximize its profit by ceasing its investment in business that did 

not bring Halcinson much profit. 

Process of strategy 

formation –  

acquiring Halcinson-

external business 

Deliberate Halcinson wanted to reduce its investments in Telstanet and 

thus requested that Telstanet acquire external business. 

Focus of strategy – 

acquiring Halcinson-

external business 

Exploitation + 

Refocusing on 

core business 

Halcinson still used Telstanet’s services within already running 

projects, but was not willing to offer Telstanet’s AppLayerSW 

and related services to new customers. So it wanted to exploit 

the existing business opportunities while at the same time 

reducing investment into Telstanet and its service offering. 

Objective of strategy – 

selling Telstanet (from 

Halcinson’s 

perspective) 

Profit-

maximizing 

Halcinson decided to stop investing in Telstanet because it 

wanted to concentrate on its core business. Telstanet managed 

to find a buyer and Halcinson agreed to sell Telstanet. 

Process of strategy 

formation – selling 

Telstanet (from 

Halcinson’s 

perspective) 

Emergent Halcinson did not want to invest any more money into 

Telstanet, but was not seeking a buyer for the company. 

However, when Telstanet found a potential buyer, Halcinson 

took the opportunity and sold Telstanet. 

Focus of strategy – 

selling Telstanet (from 

Halcinson’s 

perspective) 

Exploitation Halcinson, after having decided to refocus on its core business, 

was able to exploit this still existing source of rents by selling it.  

Objective of strategy – 

buying Telstanet (from 

ITSolutions’s 

perspective) 

Profit-

maximizing  

ITSolutions wanted to extend its business focus and offer more 

complete solutions to customers of ITSolutions’s hardware 

systems, but also to customers that had nothing to do with 

ITSolutions.  
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Strategic dimension Classification Description  

Process of strategy 

formation – buying 

Telstanet (from 

ITSolutions’s 

perspective) 

Deliberate ITSolutions did not proactively contact Telstanet, but had 

already thought about acquiring a software services company to 

extend its business offerings. When Telstanet crossed 

ITSolutions’s path, ITSolutions bought Telstanet. 

Focus of strategy – 

buying Telstanet (from 

ITSolutions’s 

perspective) 

Exogenous 

regeneration 

ITSolutions decided to expand its business focus and offering. It 

did so by acquiring a company, which represents a form of 

exogenous regeneration. 

From ITSolutions’s perspective, on the other hand, the purchase of Telstanet 

represented a profit-maximizing and deliberate strategy. ITSolutions wanted to 

extend its business activities and had planned to acquire a software company, and 

Telstanet offered this possibility. This acquisition of Telstanet is an exogenous 

regeneration for ITSolutions.  

Summary 

In Case 6, Halcinson decided to refocus on its core business again and thus 

released its spin-off’s resources, and thus also Telstanet’s capabilities, onto the 

open market. Software services were provided by Telstanet to external customers 

who paid for these professional software services. 

For Telstanet, having to acquire external business – business independent of 

Halcinson – held several challenges. From an operational capability78 

perspective, Telstanet possessed software application development capabilities 

that matched some customers’ needs and that could be applied in the new 

software business context of professional software services. Telstanet was also 

marketing those capabilities to customers. Still, in order to gain new customers, 

Telstanet had to improve its existing software sales and marketing capability by 

advertising their services more actively than before. This was realized by starting 

marketing campaigns, by calling potential customers and by travelling to potential 

customers in Central Europe to market their services. Those marketing efforts 

paid off and Telstanet managed to gain external customers.  

One challenge Telstanet had to overcome was the development of a tender for 

one potential customer, Electronics. In this bid, Electronics was for the first time 

                                                        
78 See Section 4.1 and the introduction of Chapter 6. 
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directly confronted with software contracts and with guarantees. Telstanet also 

had to define a price for its services, as the price had to be defined for the whole 

project in advance. Telstanet knew from different sources how much one can ask 

from the customer for one man-hour, and applied this knowledge when setting a 

price for its service. It was also necessary to estimate the resources needed in 

order to estimate the costs Telstanet would have when working on the project, and 

in order to be able to price its service realistically. This suggests that a functioning 

capability of estimating the resources needed is necessary in order to be able to 

set a price for this service business, and in order to keep control over the costs of 

a project.  

Telstanet successfully applied its capability of estimating the resources 

needed for developing the software, as the company already had experience in 

that, but estimated the resources needed for project management and requirement 

engineering incorrectly (which was partly a result of misleading information 

concerning the quality of Electronics’s requirement specification). This means 

that it was possible to apply the existing capability to estimate the need for 

resources in a familiar context, for similar tasks, but that this capability had to be 

developed for the unfamiliar context. 

After having successfully acquired external customers, keeping control over 

the costs involved with these projects was one of the biggest challenges Telstanet 

faced. Making employees understand that there are economic consequences if the 

resources needed are estimated incorrectly, and if costs are then higher than 

anticipated, was difficult. With the help of information campaigns inside Telstanet 

to increase cost awareness amongst employees, the capability of estimating the 

resources needed was improved and the capability of keeping costs under control 

was developed. The improvement of the capability of estimating the resources 

needed was also necessary in order to improve the software project management 

capability. In order to make sure that schedules and milestones were kept to, 

resources had to be estimated quite precisely. Telstanet managed to improve its 

software project capability significantly.  

Telstanet also had to improve its requirement engineering process when doing 

business with external customers, making it more professional and organized.  

In general, Telstanet had to develop a process and an organization for its 

software services, and it seems as though this was mainly achieved by improving 

and developing its marketing and sales skills, its software project management 

capability and its requirement engineering capability.  
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From a dynamic capability79 perspective, Halcinson changed its strategy to 

refocus on its core business, cutting out software business. To implement this 

change in strategy, Halcinson used the dynamic capability of releasing resources 

when demanding that Telstanet should acquire external business. This created a 

change in Telstanet’s market. Halcinson was no longer willing to buy products 

and services from Telstanet, and Telstanet thus had to find a new market. In order 

to match this market change, Telstanet had to change its business strategy to 

acquiring external business. In order to implement this new strategy, Telstanet 

used its dynamic capabilities of gaining, integrating and reconfiguring resources. 

As a result, Telstanet applied, improved and developed a number of new software 

development and software business capabilities, and exploited external resources. 

Even more importantly, Telstanet, as it was no longer supplied by Halcinson with 

resources, had to develop know-how related to cost control and the correct 

estimation of the resources needed to supply its services. 

6.2.4 Summary of software business cases related to Halcinson 

In Section 6.2, the different software business cases that were started by 

Halcinson have been presented, with special focus on the capabilities developed, 

applied, improved and not existing, on the resources involved with software 

business in Halcinson, and on the strategy pursued by Halcinson in the software 

business cases.  

Operational level – applicability of operational capabilities 

For each software business case in Halcinson, the resources involved and the 

capabilities that had to be applied were identified. Except for human resources, 

resources did not seem to play a very large role in the software business cases, 

and the focus of the analysis was very much on capabilities. Capabilities were 

classified according to whether they already existed before the move into 

software business and could be applied, whether they were improved during the 

development of software business, or whether they had to be developed for 

software business. Next, a summary of the applicability of capabilities relevant in 

enterprise solution system business – the sale of internally developed software to 

an external customer in Case 4 – and a summary of the applicability of 

                                                        
79 See Section 4.1 and the introduction of Chapter 6. 
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capabilities when changing from serving an internal customer with software 

products (Case 5) to serving external customers with professional software 

services (Case 6) will be presented. Capabilities that did not play a role in the 

transition to selling software developed internally to external customers, and that 

did not play a role in the spin-off’s transition from selling software to the 

industrial company to selling software to external customers will not be 

considered in this summary of capability applicability. 

Transition to selling internally developed software to external customers 

In Case 4, several capabilities had already existed within Halcinson, because of its 

internal software development and services before its involvement with software 

business, which could be applied in Software Business Case 4. In Software 

Business Case 4, the context did not change from a capability point of view, as 

both the internal software development and the sale of software in Case 4 

represented enterprise solution system software. Capabilities which already 

existed within Halcinson for internal software development and services and 

which could be applied in software business were:  

– C8: Software documentation capability 

– C9: Software project management capability 

– C10: Capability of estimating the resources needed for software business 

The capability that was improved through its application when selling the 

enterprise solution system to external customers in Case 4 was:  

– C19: Capability of creating software contracts 

Capabilities that had to be improved when selling the enterprise solution system 

to external customers in Case 4 were:  

– C6: Capability of understanding user needs 

– C20: Capability of pricing software and related services 

The software integration capability (C2) could theoretically have been applied in 

Case 4, but Halcinson lacked sufficient resources to do so, and additionally did 

not want to apply this capability when selling software to external customers.  
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Transition from selling a software product to the industrial company, to 
selling professional software services to external customers 

There were several capabilities that already existed in the software spin-off when 

developing a software product for Conserx (Case 5), which could then be applied 

in the new business context of professional software services (Case 6).  

Capabilities that existed in Case 5 and could be applied in a new business 

context in Case 6 were:  

– C1: Software application development capability  

– C20: Capability of pricing software and related services 

Two capabilities existing for software product business in Case 5 which could not 

be applied to the new context of professional software service business in Case 6 

were: 

– C10: Capability of estimating the resources needed for software business 

– C11: Software business process creation capability  

A number of capabilities had to be developed, or at least improved, in order to 

carry out a new type of software business, but this demand for improvement could 

also be related to the fact that in Case 5 the spin-off sold its software and services 

to Halcinson, whereas in Case 6 it sold its services to external customers. In any 

case, capabilities that had to be improved in Telstanet’s transition from Case 5 to 

Case 6 were: 

– C7: Requirement engineering capability 

– C12: Software sales and marketing capability 

Capabilities that had to be developed for the new context of professional software 

service business in Case 6 were: 

– C11: Software business process creation capability 

– C14: Cost control capability 

– C23: Capability of making offers when selling software projects 

Finally, there were some capabilities which showed certain dependencies within 

the different software business cases in Halcinson. These capabilities were: 

– The development of the software business process creation capability (C11) 

induced an improvement in the software support and maintenance capability 

(C3) and in the software version management capability (C4) in Case 4, and 
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an improvement in the requirement engineering capability (C7), the software 

project management capability (C9) and the software sales and marketing 

capability (C12) in Case 6. 

– The capability of estimating the resources needed for software business (C10) 

seems to be a requirement for a working cost control capability (C14) and a 

working capability of pricing software and related services (C20). 

To summarize, in case company Halcinson a number of existing capabilities could 

easily be applied in the same software business type, and a number of capabilities 

could also be applied in a different type of software business. Several capabilities 

were improved by being applied in a learning-by-doing fashion, and several 

capabilities showed dependencies on other capabilities.  

Strategy on the business level 

Strategy on the business level, which was analyzed using the different dimensions 

of strategy, differed slightly in Halcinson’s software business cases. Something 

that all cases had in common was the objective of software business, which was 

in all cases profit-maximizing. The reason for selling the software utilities for the 

technology package in Software Business Case 4 was the fact that Halcinson 

earned enough money with this deal to agree to selling the software utilities. 

Halcinson was mainly exploiting an existing source of rents without having any 

long-term plans.  

On the other hand, by starting up a software spin-off, Halcinson wanted to 

extend its business operations and wanted to gain a new set of customers, which 

represented a strategy of regeneration. However, as this strategy failed to work 

because Halcinson’s market did not develop as Halcinson had anticipated, 

Halcinson changed its strategy to exploiting the current source of rent that 

Telstanet represented, but without investing further resources into the spin-off. 

Strategy on the company level 

In Halcinson, software business was started in two ways. First, software that had 

been developed for use inside Halcinson was sold to external customers. Second, 

Halcinson started up a software spin-off, Telstanet, which developed its software 

product for external customers, while being paid by Halcinson for the work. Later 

on, Halcinson changed its strategy concerning Telstanet. Halcinson decided not to 
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pay for Telstanet’s software product any longer, and Telstanet had to start to sell 

professional software services to external customers in order to survive. 

Dynamic capabilities 

Halcinson matched both real and anticipated changes in the market by a change in 

its strategy, and implemented that new strategy by using the dynamic capability to 

gain resources – which resulted in the selection of resources for its established 

spin-off Telstanet and in the development and improvement of certain capabilities 

– and by using the dynamic capability to integrate resources. These dynamic 

capabilities changed the company’s resource and capability base with help of 

resource picking, resource exploitation, capability development, capability 

application and the further development of capabilities. 

Halcinson also created a change in Telstanet’s market by changing its own 

software business strategy. To implement this strategic change, Halcinson used 

the dynamic capability of releasing resources, which effected a change in 

Halcinson’s resource and capability base by releasing Telstanet and its resources 

onto the open market. Telstanet succeeded in matching this change by changing 

its own strategy in turn, and implemented this changed strategy by using the 

dynamic capabilities of gaining resources, of integrating resources and of 

reconfiguring resources, which changed Telstanet’s resource and capability base 

to match the market change through the application, development and 

improvement of a number of software development and business capabilities, and 

through the exploitation of external resources.  

6.3 Summary 

In this chapter, the software business cases that have been identified in the two 

industrial case companies have been described, placing the focus on the 

operational capabilities and resources important in these cases. Additionally, the 

industrial company’s strategy behind starting software business has been 

analyzed, based on the three dimensions of strategy (objective of strategy, process 

of strategy formation, focus of strategy) and based on the way the different 

software business cases were started by the industrial companies Conserx and 

Halcinson. Finally, the dynamic capabilities involved with each case have been 

identified. These analyses represented within-case analyses of the software 
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business cases and of the industrial companies upon which the research at hand is 

focusing.  

Next, a summary of the applicability of operational capabilities relevant to 

software business in the industrial companies Conserx and Halcinson, and of the 

dynamic capabilities identified in these companies, will be presented.  

Applicability of operational capabilities 

Capabilities have been classified according to whether they already existed prior 

to the involvement with software business and could be applied, whether they had 

to be developed, or whether they had to be improved for software business. 

Additionally, for each industrial company, the capabilities that were identified in 

the different software business cases have been classified according to whether 

they could be applied in a familiar software business context or a new one, or 

could not be applied. Table 25 summarizes the applicability of capabilities in the 

two industrial companies. 

Table 25. Comparison of applicability of operational capabilities in Conserx and 

Halcinson. 

Capability applicability Conserx Halcinson 

Capabilities that could be applied 

in a familiar (software business) 

context 

C2: Software integration capability

C3: Software 

support/maintenance capability 

C5: Software training capability 

C8: Software documentation 

capability 

C10: Capability of estimating 

resources needed 

C18: Software productization 

capability 

C19: Capability of creating 

software contracts 

C8: Software documentation 

capability 

C9: Software project management 

capability 

C10: Capability of estimating 

resources needed 
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Capability applicability Conserx Halcinson 

Capabilities that could be applied 

in a new (software business) 

context 

C1: Software application 

development capability  

C3: Software 

support/maintenance capability 

C5: Software training capability 

C9: Software project management 

capability 

C19: Capability of creating 

software contracts 

C20: Capability of pricing software 

and related services 

C1: Software application 

development capability  

C20: Capability of pricing software 

and related services 

Capabilities that could not be 

applied in a new (software 

business) context 

C6: Capability of understanding 

user needs 

C10: Capability of estimating 

resources needed 

C11: Software business process 

creation capability  

C6: Capability of understanding 

user needs 

C10: Capability of estimating 

resources needed 

C11: Software business process 

creation capability 

Capabilities that had to be 

improved in a familiar (software 

business) context 

 C6: Capability of understanding 

user needs 

C20: Capability of pricing software 

and related services 

Capabilities that had to be 

improved in a new (software 

business) context 

 C7: Requirement engineering 

capability 

C12: Software sales and 

marketing capability 

Capabilities that had to be 

developed in a familiar (software 

business) context 

C20: Capability of pricing software 

and related services 

C11: Software business process 

creation capability  

C12: Software sales and 

marketing capability  

C15: Software branding capability 

 

Capabilities that had to be 

developed in a new (software 

business) context 

 C11: Software business process 

creation capability  

C14: Cost control capability 

C23: Capability of making offers 

when selling software projects 
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Capability applicability Conserx Halcinson 

Capabilities that could be applied 

in a familiar, but not in a new 

(software business) context 

 C6: Capability of understanding 

user needs 

C10: Capability of estimating 

resources needed 

Table 25 shows that the application of some capabilities was dependent on the 

context of the type of software business, and that the application of others was 

not. It can be assumed that the capabilities that could be applied to a different type 

of software business could also be applied to the same type of software business. 

For the following capabilities, the possibility of application was not dependent on 

the software business type:  

– C1: Software application development capability 

– C3: Software support/maintenance capability 

– C5: Software training capability 

– C8: Software documentation capability 

– C9: Software project management capability 

– C19: Capability of creating software contracts 

– C20: Capability of pricing software and related services 

For the following capabilities, the possibility of application was dependent on the 

context of software business type:  

– C6: Capability of understanding user needs 

– C10: Capability of estimating resources needed 

– C11: Software business process creation capability 

– C14: Cost control capability (C14 is dependent on C10, capability of 

estimating resources needed. As C10 is dependent on the context, C14 is also 

indirectly dependent on the context) 

Dynamic capabilities 

When summarizing the analysis of dynamic capabilities that could be identified in 

the cases, it turned out that the case companies on the one hand used dynamic 

capabilities of gaining and releasing resources, of reconfiguring resources, and of 

integrating resources in order to implement a change in their strategy. This change 

in strategy was in some cases caused by a change in the market. With the help of 

these dynamic capabilities, the companies were able to change their resource and 
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capability base – in order to match market change – by the mechanisms of 

picking, exploiting and releasing resources, and by developing, applying and 

developing capabilities further. On the other hand, the case companies also 

created market change. When a company changed its strategy, it used dynamic 

capabilities to implement this change, and this implementation by the use of 

dynamic capabilities in turn led to a change in the market in some cases.  
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7 Cross-Case Analysis of the Development of 
Software Business in Industrial Companies 

In this chapter, the capabilities and resources identified in the different software 

business cases described in Chapter 6 will be compared, based on two different 

contexts.  

The first context is the empirical domain of this research, software business 

(see Figure 6), which is represented by the four main types of software business – 

professional software services, enterprise solution systems, software products and 

application service provision (which is a type of internet-based services).80  

The second context is the industrial company’s81 strategy. This context will be 

analyzed both at the business level, which is described by the dimensions of 

objective of strategy, process of strategy formation and focus of strategy82 (see 

Figure 6), and at the company level, which is described by how the industrial 

company started their involvement in software business.  

In Section 7.1, operational capabilities and resources identified in different 

software business cases will be compared in order to identify similarities and 

differences in these resources and capabilities which could be attributed to the 

difference in software business type. In this section, the analysis of software 

business in industrial companies is carried out at the business level, without 

considering to which industrial company the different software business cases 

belong. In this research, two cases representing enterprise solution system 

business (Case 1 and Case 4), one case representing software product business 

(Case 5) and two cases representing professional software services (Case 3 and 

Case 6) were identified. Software Business Case 2 represents application service 

provision business, which differs from professional software services in that in 

professional software services, software is developed for the customer, whereas in 

application service provision business, a service based on software is provided to 

the customer, but software is not developed for the customer. A comparison of the 

capabilities and resources, with the objective of identifying those whose 

importance is dependent on the type of software business, is presented in Section 

7.1.3.  

                                                        
80 See Section 1.3.2. 
81 For a definition of industrial company, see Section 1.1. 
82 See Section 4.2.2. 
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In Section 7.2, the operational capabilities and resources identified in the 

different examples of software business discussed in Chapter 6 will be compared 

based on their strategy dimensions, in order to identify similarities and 

differences. The objective of this comparison is to find out whether there are 

differences in the capabilities and resources between different software business 

cases which could be attributed to a difference in one of the strategy dimensions 

or if they are instead of a more general nature. The analysis in this section is 

carried out at the business level, without considering to which industrial company 

the individual software business cases belong.  

Section 7.3 presents a brief company-level analysis of the strategy of 

industrial companies when undertaking software business. In this section, 

similarities and differences in how software business was started in the two 

industrial companies, Conserx83 and Halcinson84, is presented.  

In Section 7.4, the relationship between dynamic capabilities, processes 

operating on operational capabilities, strategy and market development will be 

analyzed. 

Finally, in Section 7.5, operational capabilities and resources identified in the 

different software business cases will be compared according to their applicability 

in new contexts.  

In this chapter, only results of the cross-case analyses which are interesting 

from a theoretical or managerial point of view are presented. Inconclusive 

results85 and case comparisons that did not produce any interesting results will not 

be emphasized. All case comparisons presented in this chapter are based on the 

resources, capabilities and strategy identified in Chapter 6. It is important to note 

that, in each software business case, only those capabilities which are directly 

related to the software business type of that case are considered. For instance, 

Case 5 represents software product business, but the requirement engineering 

capability was related to the additional software services Telstanet offered and 

thus is not listed as a capability applied in the software product business.  

A summary of the resources, capabilities, strategies and software business 

types identified in these cases can be found in Appendix 2.  

                                                        
83 The different software business cases identified in case company Conserx have been described in 
Section 6.1. 
84 The different software business cases identified in case company Halcinson have been described in 
Section 6.2. 
85 See, for example, Section 7.1.3. 
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7.1 Analysis based on the context of software business type 

In this section, the software business cases on which this research is based will be 

analyzed according to the software business type they represent.  

In Section 7.1.1, the two cases representing the enterprise solution system 

business type – Case 1 and Case 4 – are compared, and in Section 7.1.2, the two 

cases representing the professional software service type of software business – 

Case 3 and Case 6 – are compared. In Section 7.1.3, the results of the analysis 

conducted in Sections 7.1.1 and 7.1.2 are compared to the software product type 

(Case 5) and application service provision type (Case 3) of software business. A 

summary of the results of the analysis based on different software business types 

can be found in Section 7.1.4. 

7.1.1 Comparison of enterprise solution system type cases 

In this section, those cases that were identified as enterprise software system 

businesses are compared in order to find similarities and differences concerning 

the capabilities and resources in those cases. Cases that represented the enterprise 

solution system type of software business are Case 1 – ProPIDesign86 in Conserx 

– and Case 4 – software utilities for the Technology Package87 in Halcinson. 

As Case 1a and Case 1b both represent the same instance of software 

business, having developed from being emergent to being deliberate88, the 

capabilities of Cases 1a and 1b are also considered to represent the same case. 

Thus, any capabilities applied, developed or developed further in either Case 1a 

or Case 1b will be considered as existing in Software Business Case 1.  

The analysis concerning which resources were picked and exploited in these 

two cases produced no conclusive results, so the analysis in this section will 

concentrate on capabilities. 

When analyzing which capabilities were important for enterprise solution 

system business in this research, it is necessary to examine which capabilities 

have been applied, developed or developed further.  

                                                        
86 See Section 6.1.1. 
87 See Section 6.2.1. 
88 See Section 4.2.2. 
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Capabilities important in both enterprise solution system cases 

Table 26 contains a comparison of the enterprise solution system business cases 

identified in the empirical data. Capabilities that had to be applied in both cases 

were the software integration capability (C2), the software support and 

maintenance capability (C3), the software version management capability (C4), 

the capability of understanding user needs (C6), the software documentation 

capability (C8), the capability of estimating the resources needed for software 

business (C10), the software business process creation capability (C11), the 

capability of creating software contracts (C19) and the capability of pricing 

software and related services (C20). This would support the assumption that these 

capabilities are necessary in enterprise solution system business.  

Of those capabilities that were applied in both cases, the software integration 

capability (C2), the software support and maintenance capability (C3), the 

software version management capability (C4), the software documentation 

capability (C8), the capability of estimating the resources needed (C10) and the 

capability of creating software contracts (C19) already existed before the 

involvement in software business. In Case 4, the software integration capability 

(C2) existed, but it was not applied by Halcinson when selling the enterprise 

solution. Instead, this service was provided by an external company. It can be 

assumed that those capabilities that already existed in both cases before the 

involvement in software business are also important for firm-internal software 

development and service provision, and that those capabilities can be applied in 

the context of enterprise solution system business. Additionally, of those 

capabilities that already existed before the company’s involvement in software 

business, the software support and maintenance capability (C3) and the software 

version management capability (C4) were improved in both cases. This could 

indicate that those capabilities have to be developed better for software business 

than for firm-internal business.  

The software business process creation capability (C11), as well as the 

capability of pricing software (C20) had to be developed in both software 

business cases.  
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Table 26. Similarities between enterprise solution system type cases. 

Type Name Enterprise solution system 

Case 1a/1b89 Case 4 

Software development capabilities   

C2 Software integration capability A 

/ DF 

A (by external 

resource) 

C3 Software support/maintenance capability A, DF 

/ DF 

DF 

C4 Software version management capability / DF DF 

C6 Capability of understanding user needs / DF D 

C7 Requirement engineering capability – – 

C8 Software documentation capability A A 

C10 Capability of estimating the resources needed for software 

development/software business 

A, DF 

/ A 

A 

Business capabilities   

C11 Software business process creation capability / D D 

C13 Capability of estimating the customer segment size – – 

C14 Cost control capability – – 

C16 Capability of predicting market development – – 

C17 Capability of identifying business opportunities – – 

Software business capabilities – – 

C19 Capability of creating software contracts A 

/ A 

A, DF 

C20 Capability of pricing software and related services D 

/ A 

D 

A = applied, D = developed, DF = developed further 

There were also a number of capabilities that were not applied in the enterprise 

solution system cases. These were the requirement engineering capability (C7), 

the capability of estimating the customer segment size (C13), the cost control 

capability (C14), the capability of predicting market development (C16) and the 

capability of identifying business opportunities (C17). 

                                                        
89 The capabilities that are in a line which is not preceded by “/” were identified in Case 1a, whereas 
the capabilities that are in a line which is preceded by “/” were identified in Case 1b. 
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Operational capabilities important in only one enterprise solution system 
case 

The software application development capability (C1), software training 

capability (C5), software project management capability (C9), software sales and 

marketing capability (C12), software branding capability (C15) and software 

productization capability (C18) were only applied in one of the two cases (Table 

27).  

Table 27. Differences between enterprise solution system type cases. 

Type Name Enterprise solution system 

Case 1a  Case 1b Case 4 

Software development capabilities    

C1 Software application development capability – A – 

C5 Software training capability A A – 

C9 Software project management capability – – A 

Business capabilities    

C12 Software sales/marketing capability – D, A – 

C15 Software branding capability – D – 

Software business capabilities    

C18 Software productization capability – D – 

A = applied, D = developed, DF = developed further 

It is interesting that all of the capabilities that were applied in one of the two 

cases, except the software project management capability, were applied only in 

Case 1. Additionally, most of these capabilities were applied only during 

deliberate software business in Case 1b, as opposed to emergent software 

business in Case 1a and Case 4. It has to be remembered that Case 1a and Case 4 

represent “one-time” software business emerging from the companies’ internal 

software application development, without the company intending to repeat this 

kind of business. A look at the capabilities in question (C1, C12, C15 and C18) 

indicates that they are rather important for Case 1b, in which software business 

was expected to repeat. This would also make sense, as for a one-time sale of a 

software application it does not seem essential to be able to sell and market 

software, to brand the software and to productize the software, as those are 

capabilities that seem to be targeted at gaining new customers and at making it 

easier to provide new customers with the software.  
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7.1.2 Comparison of professional software services type cases 

In this section, the cases identified as involving professional software service 

business are compared in order to find similarities and differences concerning the 

capabilities and resources in these cases. Cases that represented the professional 

software service type of software business are Case 3 – software development 

services in Conserx’s spin-off Aplec90 – and Case 6 – software development 

services offered to external customers by Halcinson’s spin-off Telstanet91. Case 2 

represents application service provision and is related to professional service 

business. Case 2 represents the provision of a service based on a software 

application, but, as opposed to Case 3 and Case 6, not the development of 

software applications for the customer. For this reason, Case 2 will not be 

considered in this section, but will be considered in Section 7.1.3 in the 

comparison between different types of software business. 

In order to find out which capabilities and resources were important for 

professional software service business in this research, it is necessary to compare 

which capabilities had to be applied, developed or developed further in these 

cases, and whether resources were picked and/or exploited. Both Case 3 and Case 

6 represent software spin-offs. In both spin-offs, another type of software business 

had been practised before the development of professional software services, and 

thus a certain set of capabilities already existed in those companies before the 

development of professional software service business. 

In examining the resources used and exploited in these two cases, no 

similarities could be identified, so the analysis in this section concentrates on 

capabilities. 

Operational capabilities important in both professional software service 
cases 

There were several capabilities that have been applied, developed or improved in 

both cases (see Table 28). These were the software application development 

capability (C1), the requirement engineering capability (C7), the software project 

management capability (C9), the capability of estimating the resources needed 

(C10), the software business process creation capability (C11), the software sales 

                                                        
90 See Section 6.1.3. 
91 See Section 6.2.3. 
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and marketing capability (C12), the cost control capability (C14), the capability 

of creating software contracts (C19), and the capability of pricing software and 

related services (C20). Of those capabilities, the software application 

development capability, the software project management capability, and the 

capability of pricing software and related services already existed before the 

development of professional service business and could be applied in the new 

context of professional software service business.  

Interestingly, the capabilities that had to be developed in Case 3 differ from 

those that had to be developed in Case 6. In Case 3, the requirement engineering 

capability (C7) and the capability of estimating the resources needed for software 

service business (C10) had to be developed, whereas in Case 6 the software 

business process creation capability (C11), the cost control capability (C14) and 

the capability of pricing software and related services (C20) had to be developed. 

The type of software business carried out before the development of professional 

software services might provide an explanation for these differences. For the 

application service provision business which Aplec practised before the 

development of professional software (development) services (Case 2)92, 

requirement engineering was not essential because the software application was 

not changed based on different customer needs. On the other hand, Telstanet had 

already made customer-specific changes to their software product (Case 5)93, and 

thus requirement engineering had already been practised before the involvement 

with professional software development services. 

It could be assumed that having a process for professional software services, 

having control over costs and being able to make software contracts is also 

necessary in the business of offering software products and related services. 

However, in Case 5 Halcinson supplied Telstanet with additional financial 

resources and took care of making software contracts, which led to a situation in 

which it was not necessary for Telstanet to develop those capabilities.94 

                                                        
92 See Section 6.1.2. 
93 See Section 6.2.2. 
94 See the summary of Section 6.2.2 
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Table 28. Similarities between professional software services type cases. 

Type Name Professional software 

services 

Case 3 Case 6 

Software development capabilities   

C1 Software application development capability DF A 

C2 Software integration capability – – 

C4 Software version management capability – – 

C5 Software training capability – – 

C7 Requirement engineering capability D DF 

C8 Software documentation capability – – 

C9 Software project management capability A, DF A, DF 

C10 Capability of estimating resources needed  D A, DF 

Business capabilities     

C11 Software business process creation capability A D 

C12 Software sales/marketing capability DF A, DF 

C13 Capability of estimating the customer segment size – – 

C14 Cost control capability DF D 

C15 Software branding capability – – 

C16 Capability of predicting market development – – 

Software business capabilities     

C18 Software productization capability – – 

C19 Capability of creating software contracts A D 

C20 Capability of pricing software and related services A A, DF 

A = applied, D = developed, DF = developed further 

It is also interesting to have a look at the capabilities that were not applied in 

either professional software service business (see Table 28). These capabilities 

were the software integration capability (C2), the software version management 

capability (C4), the software training capability (C5), the software documentation 

capability (C8), the capability of estimating the customer segment size (C13), the 

software branding capability (C15), the capability of predicting market 

development (C16), and the software productization capability (C18). 

Operational capabilities only applied in one professional software service 
case 

A number of capabilities were only applied in one case, and not in the other. The 

software support and maintenance capability (C3) and the capability of 

understanding user needs (C6) were mentioned only in Case 3, whereas the 
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capability of identifying business opportunities (C17) and the capability of 

making offers when selling software projects (C23) were only mentioned in 

Case 6 (see Table 29).  

Table 29. Differences between professional software services type cases. 

Type Name Professional software 

services 

Case 3 Case 6 

Software development capabilities   

C3 Software support/maintenance capability DF – 

C6 Capability of understanding user needs A, D – 

Business capabilities   

C17 Capability of identifying business opportunities – A 

C23 Capability of making offers when selling software projects – D 

A = applied, D = developed, DF = developed further 

A brief analysis of these differences should draw attention to the fact that the 

capability of understanding user needs is closely related to the requirement 

engineering capability, and it can be assumed that in Case 6, too, the company 

had to develop and apply this capability for new customers. The capability of 

making offers when selling software projects is related to the nature of the 

software business in Case 6. Telstanet had to make an offer in order to gain 

external customers, whereas Aplec was offering its services to Conserx and thus 

did not yet have to make an offer as such. 

Section 7.1.3 compares capabilities and resources needed or not needed in 

different types of software business, and gives possible reasons for the differences 

in the resources and capabilities applied. 

7.1.3 Comparison of capabilities between different software 
business types 

In this section, the results of the analysis of software business cases of the types 

enterprise solution systems (Section 7.1.1) and professional software services 

(Section 7.1.2) will be compared to Case 295 of the software business type 

                                                        
95 See Section 6.1.2. 
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application service provider, and to Case 596 of the product software business 

type.  

As pointed out in Sections 7.1.1 and 7.1.2, resource picking and resource 

exploitation seemed unrelated to the type of software business, be it enterprise 

solution systems or professional software services. Furthermore, when 

considering which resources were picked or exploited in software product 

business (Case 5) and application service provision business (Case 2), no 

conclusive similarities could be found when comparing those cases to the 

enterprise solution system cases (Case 1 and Case 4) and to the professional 

software service cases (Case 3 and Case 6). This indicates that resource picking 

and resource exploitation are not dependent on the type of software business 

carried out. However, it has to be considered that this inconclusiveness 

concerning the resources related to the software business cases analyzed in this 

research might exist because only a very small number of important resources 

could be identified in the different software business cases. 

The remainder of this section will thus be devoted to the capabilities 

identified in the cases. First, capabilities that seem to be needed independent of 

the software business type will be presented. Following that, capabilities that 

seem to be needed depending on the type of software business will be presented. 

In this section, the objective is to find out which capabilities, in general, had to be 

applied in a certain type of software business. So no matter whether a capability 

was classified as “apply capability”, “develop capability” or “develop capability 

further”, this capability was needed in the software business case and thus will be 

counted as being applied in the case in question. 

Operational capabilities which are not dependent on the type of software 
business 

When comparing all software business cases, independent of the software 

business type, several capabilities could be identified that seem to be important 

for all types of software business (Table 30). This conclusion is based on the fact 

that these capabilities were applied in all different kinds of software business.  

                                                        
96 See Section 6.2.2. 
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Table 30. Operational capabilities independent of the software business type. 

Type Case 5 Case 1a/1b97 Case 4 Case 3 Case 6 Case 2 

Software 

product 

Enterprise 

solution 

system 

Enterprise 

solution 

system 

Professional 

software 

services 

Professional 

software 

services 

Application 

service 

provision 

Software development capabilities 

C1 DF / A – DF A A 

C3 A A, DF 

/ DF 

A, DF DF – A 

C6 A, DF / DF D A, D – DF 

C9 A – A A, DF A, DF DF 

C10 A A, DF 

/ A 

A D A, DF DF 

Business capabilities 

C11 D / D D A D – 

C12 A / D, A – DF A, DF A, DF 

C13 – – – – – – 

C16 A – – – – – 

C17 – – – – A – 

Software business capabilities 

C19 A  A 

/ A 

A, DF A D, A A 

C20 – D 

/ A 

D A A, DF A, DF 

C21 – – – – – – 

C22 – – – – – – 

A = applied, D = developed, DF = developed further 

The capabilities that were applied in all types of software business, as shown by 

Table 30, were the software application development capability (C1), the software 

support and maintenance capability (C3), the capability of understanding user 

needs (C6), the capability of project management (C9), the capability of 

estimating the resources needed for offering software and related services (C10), 

and the software sales and marketing capability (C12).  

The capability of pricing software and related services (C20) was not visibly 

applied in Case 5, which represents software product business, but this was 

connected to the fact that Halcinson was offering the software product to its 

customers as part of a bigger deal. Furthermore, the capability of creating 

                                                        
97 The capabilities that are in a line which is not preceded by “/” were identified in Case 1a, whereas 
the capabilities that are in a line which is preceded by “/” were identified in Case 1b. 
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software contracts (C19) was applied, although it was applied by Halcinson, not 

by Telstanet. Still, it can be assumed that both of these capabilities are also 

required in software product business.  

Finally, the software business process creation capability was not explicitly 

applied in Case 2, but this might be due to the fact that the company was started 

up as a professional software business company whose core business was 

dependent on the existence of such organization or processes. Thus, even though 

the capability was not explicitly mentioned, it can be assumed that it was also 

applied in Case 2. 

Similarly, there are capabilities that turned out not to be important in any of 

the software business cases. These capabilities were the software purchasing 

capability (C21) and the capability of budgeting for the purchase of software 

(C22). The software purchasing capability and the capability of budgeting for the 

purchase of software have been identified as being only indirectly relevant to the 

software business cases in this research, as they had to be developed by the 

customers of Aplec’s business, rather than by Aplec. 

The capability of predicting market development (C16) and the capability of 

identifying business opportunities (C17) were applied only by Telstanet in Case 5 

and Case 6, but the application of these capabilities does not seem to be related to 

the type of software business practised, but rather to the circumstances of 

Halcinson’s intentions for Telstanet.  

Operational capabilities which are dependent on the type of software 
business 

Analysis and comparison of the different software business cases identifies 

several capabilities that seem to be more important for one type of software 

business than for other types. In this comparison, only those capabilities will be 

considered that have not been identified as independent of the software business 

type in the previous section, as those capabilities would of course come up in 

each comparison between two types of software business concerning the 

capabilities needed. Furthermore, only those parts of the analysis are presented 

that also produced meaningful results. 

Capabilities that were important for enterprise solution system business, but 

not for professional software service business were the software integration 

capability (C2), the software version management capability (C4), and the 

software documentation capability (C8), as can be seen in Table 31.  
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On the other hand, the requirement engineering capability (C7) and the cost 

control capability (C14) were important in professional software service business, 

but not in enterprise solution system business.  

Table 31. Differences between enterprise solution system and professional software 

service business. 

Type Case 1a/1b98 Case 4 Case 3 Case 6 

Enterprise solution 

system 

Enterprise solution 

system 

Professional software 

services 

Professional software 

services 

Software development capabilities 

C2 A  

/ DF 

A (by external 

resource) 

– – 

C4 / DF DF – – 

C7 – – D DF 

C8 A A – – 

Business capabilities 

C14 – – DF D 

A = applied, D = developed, DF = developed further 

The comparison of software product business and enterprise solution system 

business shows that the capabilities which were applied in both enterprise 

solution system cases and the product business case, or in none of those cases, are 

very similar (see Table 32). There were two capabilities which were important in 

both of the enterprise solution system cases and the software product business 

case. These were the software version management capability (C4) and the 

software documentation capability (C8). The cost control capability (C14) was 

not applied in any of those three cases.  

                                                        
98 The capabilities that are in a line which is not preceded by “/” were identified in Case 1a, whereas 
the capabilities that are in a line which is preceded by “/” were identified in Case 1b. 
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Table 32. Similarities between enterprise solution system business and software 

product business. 

Type Case 5 Case 1a/1b99 Case 4 

Software product Enterprise solution system Enterprise solution system 

Software development capabilities 

C4 A /DF DF 

C8 D A A 

Business capabilities 

C14 – – – 

A = applied, D = developed, DF = developed further 

Table 33 shows that software product business and enterprise solution system 

business show certain similarities concerning the capabilities applied in those 

cases, especially when comparing those capabilities to professional software 

service business. In this comparison, the software version management capability 

(C4), the software training capability (C5), the software documentation capability 

(C8), the software branding capability (C15), and the software productization 

capability (C18) were applied either in all three cases or at least in one enterprise 

solution system business case and the software product case. On the other hand, 

the requirement engineering capability (C7) was applied only in the case 

involving professional software service business.  

Interestingly, software product business in Case 5 and enterprise solution 

system business in Case 1 seem to have more in common with each other than 

with Case 4, which also represents enterprise solution system business (see 

Table 33). However, it must be remembered that in both Case 5 and Case 1, the 

software application was designed for sale to several customers, whereas in 

Case 4, software business with the enterprise solution system was only a one-time 

sale. This explains why the software branding capability and the software 

productization capability were applied in Case 5 and Case 1, but not in Case 4. It 

can also be expected that software product business and enterprise solution 

system business will show certain similarities concerning the capabilities needed 

in those business types, as enterprise solution systems are in fact software 

products which are then partly customized. 

                                                        
99 The capabilities that are in a line which is not preceded by “/” were identified in Case 1a, whereas 
the capabilities that are in a line which is preceded by “/” were identified in Case 1b. 
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Table 33. Differences between enterprise solution system / software product business 

and professional software service business. 

Type Case 5 Case 1a/1b100 Case 4 Case 3 Case 6 

Software product Enterprise 

solution system 

Enterprise 

solution system 

Professional 

software services 

Professional 

software services 

Software development capabilities 

C4 A / DF DF – – 

C5 A A 

/ A 

– – – 

C7 – – – D DF 

C8 D A A – – 

Business capabilities 

C15 A / D – – – 

Software business capabilities 

C18 A / A – – – 

A = applied, D = developed, DF = developed further 

In Table 34, capabilities showing similarities between professional software 

service business (Case 3 and Case 6) and application service provision business 

(Case 2) are presented. The software integration capability (C2), the software 

version management capability (C4), the software branding capability (C15) and 

the software productization capability (C18) were not applied in either the 

software service business cases or the application service business case, whereas 

the cost control capability (C4) was applied in both professional software service 

and application service provision business.  

All of the capabilities showing similarities between professional software 

service business and application service provision business have also been 

identified as being important in the comparison between enterprise solution 

system and professional software service business (see Table 31), and in the 

comparison between enterprise solution system and software product business 

(see Table 32).  

                                                        
100 The capabilities that are in a line which is not preceded by “/” were identified in Case 1a, whereas 
the capabilities that are in a line which is preceded by “/” were identified in Case 1b. 
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Table 34. Similarities between professional software service business and application 

service provision business. 

Type Case 3 Case 6 Case 2 

Professional software 

services 

Professional software 

services 

Application service  

provision 

Software development capabilities 

C2 – – – 

C4 – – – 

Business capabilities 

C14 DF  D DF 

C15 – – – 

Software business capabilities 

C18 – – – 

A = applied, D = developed, DF = developed further 

In Table 35, the capabilities identified as being similar in professional software 

service and application service provision business are compared to those in 

software product and enterprise solution system business.  

Table 35. Differences between software product / enterprise solution system business 

and professional software service / application service provision business. 

Type Case 5 Case 1a/1b101 Case 4 Case 3 Case 6 Case 2 

Software 

product 

Enterprise 

solution 

system 

Enterprise 

solution 

system 

Professional 

software 

services 

Professional 

software 

services 

Application 

service 

provision 

Software development capabilities 

C4 A / DF DF – – – 

Business capabilities 

C14 – – – DF D DF 

C15 A / D – – – – 

Software business capabilities 

C18 A / A – – – – 

A = applied, D = developed, DF = developed further 

In a comparison between software product and enterprise solution system 

business on the one side, and application service provision business on the other, 

only the software documentation capability (C8) was applied in all such cases, but 

                                                        
101 The capabilities that are in a line which is not preceded by “/” were identified in Case 1a, whereas 
the capabilities that are in a line which is preceded by “/” were identified in Case 1b. 
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it was not applied in professional software service business. This supports the 

assumption that application service provision business is perhaps more strongly 

related to professional software service business than to enterprise solution 

system business and software product business. 

Table 36 presents a summary of the analysis of capabilities in this section that 

are, based on the empirical data of this research, dependent on the software 

business type. This table compares the results of the different ways of comparing 

the importance of capabilities for each type of software business applied in this 

analysis. In the table, the first column shows the capability in question, and the 

second column shows the types of software business – when comparing enterprise 

solution system business and professional software service business (see 

Table 31) – in which that capability was applied. Column three shows the types of 

software business in which the capability – when comparing software product 

business and enterprise solution system business to professional software service 

business (see Table 33) – was applied.  

Column four shows the types of software business – when comparing 

software product and enterprise solution system business to professional software 

service and application service provision business (see Table 35) – for which the 

capability in question was important. Finally, column five contains the result of 

this comparison, presenting the types of software business in which the capability 

in question was applied. As Table 36 shows, there were a number of capabilities 

that were clearly applied in software product business and enterprise solution 

system business rather than in professional software service business. These 

capabilities were the software version management capability (C4), the software 

training capability (C5), the software documentation capability (C8), the software 

branding capability (C15) and the software productization capability (C18). The 

software integration capability (C2) was only relevant in enterprise solution 

system cases.  

In the comparison between software product and enterprise solution system 

business on the one side and professional software service and application service 

provision business on the other, the software training capability (C5) and the 

software documentation capability (C8) could not be attributed to either group of 

software business types, because even though those capabilities were not applied 

in professional software service business, they were applied in application service 

provision business.  
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Table 36. Operational capabilities applied in one type of software business rather than 

in other types. 

 ESS v. PSS SP and ESS v. PSS SP and ESS v. PSS 

and ASP 

Capability important for  

Software development capabilities  

C2 ESS – – ESS 

C4 ESS SP, ESS SP, ESS SP, ESS 

C5 – SP, ESS – SP, ESS, ASP 

C7 PSS PSS – PSS 

C8 ESS SP, ESS  – SP, ESS, ASP 

Business capabilities  

C14 PSS – PSS, ASP PSS, ASP 

C15 – SP, ESS SP, ESS SP, ESS 

Software business capabilities  

C18 – SP, ESS SP, ESS SP, ESS 

SP = software product business, ESS = enterprise solution system business, PSS = professional software 

services business, ASP = application service provision 

Capabilities that were important for professional software service business but not 

for software product and enterprise solution system business were the requirement 

engineering capability (C7) and the cost control capability (C14). The cost control 

capability was also important for application service provision business. 

Summary 

This analysis shows that the capabilities especially important for software product 

business and enterprise solution system business are strongly related to each 

other. The main difference is the software integration capability, which was 

needed in both of the enterprise solution system cases, but not in the software 

product business case. This observation seems to be valid in the light of a 

comparison between software product business and enterprise solution system 

business: one characteristic of a pure software product is the possibility to sell it 

to as many customers as possible, with no or only minimal changes to the 

software, and without having to offer additional services102. This objective makes 

it necessary to develop the software in a way that makes it easy to integrate with 

existing software applications, and thus the software product company does not 

have to offer the service to integrate software at the customer site. Enterprise 

                                                        
102 See Section 1.3.2. 
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solution systems, on the other hand, are customized and are usually difficult to 

install103, which explains the need for this capability in both enterprise solution 

system cases.  

The software version management capability (C4), the software branding 

capability (C15) and the software productization capability (C18) were important 

both in software product and enterprise solution system business, but not in 

professional software service and application service provision business. This 

observation also makes sense when one considers the characteristics of those 

different types of software business. In professional software service business, 

software is developed specifically for one customer104, and the software 

developed is delivered to the customer. The software company thus does not keep 

the developed software and does not sell it to other customers, so it does not have 

to manage different versions of that software, nor does it have to productize and 

brand the software, as the software is not to be sold to another customer. In 

application service provision business, there is not even a software application 

given to the customer, so the software does not have to be productized and 

branded as a software product.  

The software training capability (C5) and the software documentation 

capability (C8) were applied in all types of software business except professional 

software services. In fact, those two capabilities are both related to the same 

customer need – to be able to use the software. One possible explanation as to 

why the software training capability was not explicitly mentioned in professional 

software services cases is the nature of this type of software business. In 

professional software service business, a software application is developed 

specifically for one certain customer, and the customer usually works closely with 

the software developers on the application’s specifications. For that reason, the 

software will probably not have to be explained to the customer in much further 

detail.  

The requirement engineering capability (C7) was only applied in professional 

software service business. As, in professional software service business, software 

is developed specifically for one customer based on this customer’s needs, it 

makes sense that requirement engineering has to be applied in that form of 

business. Presumably, requirement engineering also has to be applied in enterprise 

solution system business, but in the cases analyzed in this research, requirement 

                                                        
103 See Section 1.3.2. 
104 See Section 1.3.2. 
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engineering was not specifically mentioned. Either requirement engineering was 

not developed in these enterprise solution system cases, or it was not developed in 

a professional manner. As enterprise solution system business emerged in this 

research inside industrial companies, it would not be surprising if this capability 

was not developed to a professional level, as enterprise solution system business 

does not represent the core business of those industrial companies.  

Finally, the cost control capability (C14) was applied in professional software 

service and application service provision business. This capability also seemed to 

be strongly related to the services offered by the companies in connection with 

the software application, which would explain why this capability was mentioned 

in service business rather than in software product and enterprise solution system 

business.  

7.1.4 Summary 

In Section 7.1, the operational capabilities applied in different types of software 

business, based on the analysis of the empirical data in Chapter 6, were compared. 

First, similarities between the capabilities applied and resources picked and 

exploited in the enterprise solution system type of software business were 

discussed in Section 7.1.1, and then similarities between the capabilities applied 

and resources picked and exploited in professional software service type business 

were discussed in Section 7.1.2. Based on this analysis, in Section 7.1.3, these 

two types of software business (enterprise solution system business and 

professional software service business) were compared to each other, followed by 

a comparison to the software product and application service provision type of 

software business.  

Based on this analysis, resource picking and resource exploitation do not 

seem to be dependent on the type of software business exercised.  

However, several capabilities could be identified whose application seems to 

be independent of the type of software business, and several capabilities could be 

identified whose application seems to be related to the type of software business. 

Capabilities can be classified into several categories. Core software business 

capabilities were important in all types of software business. This category also 

includes the software training capability and the software documentation 

capability, because these capabilities, even though they were not specifically 

mentioned in the context of professional software service business, can also be 

expected to play an important role in professional software service business. 
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Professional software business capabilities are the capabilities that were, based 

on the literature review in Chapter 2, expected to be important for software 

business, but were not applied by the industrial companies when doing software 

business. Software product capabilities are capabilities that were important for 

software product business and enterprise solution system business types, as these 

types showed strong similarities. Software service capabilities are capabilities that 

were specifically important for professional software service business. Enterprise 

solution system capabilities are capabilities that were specifically important for 

enterprise solution system business.  

Core software business capabilities are:  

– C1: Software application development capability 

– C3: Software support and maintenance capability 

– C5: Software training capability  

– C6: Capability of understanding user needs 

– C8: Software documentation capability 

– C9: Software project management capability 

– C10: Capability of estimating the resources needed for software business 

– C11: Software business process creation capability 

– C12: Software sales and marketing capability 

– C19: Capability of creating software contracts 

– C20: Capability of pricing software and related services 

Professional software business capabilities are: 

– C13: Capability of estimating the customer segment size 

– C16: Capability of predicting market development 

– C17: Capability of identifying business opportunities 

Software product capabilities are:  

– C4: Software version management capability 

– C15: Software branding capability 

– C18: Software productization capability 
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Software service capabilities are: 

– C7: Requirement engineering capability 

– C14: Cost control capability 

Enterprise solution system capabilities are:  

– C2: Software integration capability 

7.2 Business-level analysis based on the context of strategy 
dimensions 

In this section, the software business cases upon which this research is based will 

be analyzed based on the strategic dimension they represent. The strategic 

dimensions are the objective of strategy, which can be either plural or profit-

maximizing, the process of strategy formation, which can be either deliberate or 

emergent, and the focus of strategy, which can be exploitation, regeneration, or a 

combination of the two. The analysis in this section is carried out on a business 

level, without taking into consideration in which of the industrial companies the 

software business case was located. 

7.2.1 Analysis based on the objective of strategy 

The analysis carried out based on the outcome of strategy dimension did not 

provide any conclusive insights. None of the capabilities was applied either only 

in a business with pluralistic objectives or only in a purely profit-maximizing 

business, which indicates that there is no direct relation between the capabilities 

applied or not applied in a case and the objective of strategy. 

Two capabilities – the capability of estimating the resources needed (C10) 

and the capability of creating software contracts (C19) – were applied in all cases, 

as already noted when comparing the application of capabilities based on the type 

of software business (see Section 7.1.3). As these capabilities were applied in all 

cases, they will also be identified in all types of between-case comparisons, and 

thus they cannot be attributed as dependent on any factor. 

No connection could be recognized between the use and exploitation of 

resources and the objective of strategy. 



 270

7.2.2 Analysis based on the process of strategy formation 

The process of strategy formation can be either emergent or deliberate (see 

Figure 6). In an emergent process of strategy formation, software business 

emerges by chance, without being intended. In a deliberate process of strategy 

formation, software business is intended. In this research, Case 4 (the technology 

package deal) and Case 1a (ProPIDesign sold to first customers) represented 

emergent software business processes of strategy formation, whereas all other 

software business cases represented deliberate processes of strategy formation. 

When comparing the cases in which there is an emergent process of strategy 

formation to the cases in which there is a deliberate process of strategy formation, 

four operational capabilities are worthy of closer examination (see Table 37).  

The software application development capability (C1) was applied in all of 

the cases of deliberate software business, but not in the cases of emergent 

software business. This might be due to the fact that in the emergent cases of 

software business, the software already existed inside the industrial company, and 

even though the software might have needed slight adaptation, the development 

of software was apparently not essential in these emergent cases.  

The software sales and marketing capability (C12) was applied in all of the 

cases of deliberate software business, but not in the emergent ones, which also 

makes sense. If the software business is emergent, it was by definition not 

intended, which means there is no reason for the industrial company to have 

applied this capability. The software sales and marketing capability seems to be 

relevant in deliberate software business only.  

The cost control capability (C14) was not applied in emergent software 

business, but was applied in some of the deliberate software business cases. As 

described in Section 7.1.3, the difference in the application of this capability 

could be related to the type of software business.  
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Table 37. Operational capabilities dependent on the process of strategy formation. 

Type Case 1a Case 4 Case 1b Case 2 Case 3 Case 5 Case 6 

Strategy 

formation 

process 

 

Emergent Emergent Deliberate Deliberate Deliberate Deliberate Deliberate 

Software development capabilities 

C1 – –  A A DF DF A 

Business capabilities 

C12 – – D, A A, DF DF A A, DF 

C14 – – – DF DF – D 

Software business capabilities 

C20 D D A A, DF A – A, DF 

A = applied, D = developed, DF = developed further 

Finally, the capability of pricing software and related services (C20) is worth 

examining. This capability was applied in all cases except Case 5. However, in 

the emergent software business cases the capability had to be developed, whereas 

in the deliberate software business cases it was classified as being applied, 

meaning either that the capability already existed, or that it did not represent a 

challenge to the company. The logic for this seems straightforward: as the 

software had been developed for internal use and was not priced in the usual 

sense of the term, there was no need to think beforehand about how to price the 

software. When software business emerged, the company had to develop this 

capability.  

An examination of the resources picked and exploited in the different 

software business cases in this research reveals that in emergent software business 

resources were exploited, but not picked (see Table 38).  
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Table 38. Possible resource dependency on the process of strategy formation. 

Type Case 1a Case 4 Case 6 Case 2 Case 5 Case 3 Case 1b 

Strategy 

formation 

process 

 

Emergent Emergent Deliberate Deliberate Deliberate Deliberate Deliberate 

Pick R – – – HR upon 

start-up  

HR upon 

start-up + 

HR to grow 

 

HR to grow – 

Exploit R Software 

resource 

(ext) HR (ext) HR – – – – 

HR = human resource, ext = external, R = resource  

On the other hand, in three of the deliberate software business cases, resources 

were picked. This could suggest that the process of strategy formation has an 

influence on whether the company tends to pick resources, or to exploit them. 

However, as the results are not completely clear, this is more of an educated guess 

than a solid finding. 

7.2.3 Analysis based on the focus of strategy 

The focus of strategy refers to whether a company is trying to identify or create 

new sources of future rents, whether it is exploiting already existing sources of 

rents, or whether it is both exploiting existing sources of rents and creating or 

searching for future sources of rents.  

In this research, three of the cases (Case 1a, Case 4, Case 6) were classified 

as exploiting current sources of rents with their software business, rather than 

identifying and developing new sources of rents. Case 3 was identified as 

representing regeneration (both endogenous and exogenous) and exploitation, and 

two cases (Case 1b, Case 5) were seen as carrying out endogenous regeneration 

with their software business.  

The capability of estimating the resources needed (C10) and the capability of 

creating software contracts (C19) were of course applied in all cases, as already 

pointed out above. However, there were no capabilities that were applied or 

developed only under one type of strategy focus, but not under other types, so the 

development and application of capabilities does not seem to be directly related to 

whether the company is carrying out exploitation or regeneration.  
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Furthermore, when analyzing whether there are similarities in how many and 

which capabilities could be applied, were improved or had to be developed from 

scratch in the different software business cases, no conclusive similarities or 

differences could be identified that could be attributed to the different focus of 

strategy when engaging in software business. So it seems as though the focus of 

strategy does not have an influence on the use of capability-related operational 

processes.  

However, when comparing whether resources were picked or exploited in the 

different cases, one interesting observation could be made. In all cases which 

involved a strategy of exploitation, either a software resource was exploited, or 

(external) human resources were exploited, but no resources were picked. On the 

other hand, in almost all cases which involved endogenous and/or exogenous 

regeneration, human resources were picked, but no resources were exploited (see 

Table 39). This observation could indicate that the focus of strategy has more of 

an influence on the resource base than on the capability base of a company.  

Table 39. Resource dependency on the focus of strategy. 

Type Case 1a Case 4 Case 6 Case 2 Case 5 Case 1b Case 3 

ST focus Ex Ex Ex Reg (end + 

exog) 

Reg (end) Reg (end) Ex + Reg 

(end) 

 

Pick R – – – HR upon 

start-up 

HR upon 

start-up + 

HR to grow 

 

– HR to grow 

Exploit R Software 

resource 

(ext) HR (ext) HR – – – – 

Ex = exploitation, end = endogenous, HR = human resource, ST focus = strategy focus 

Reg = regeneration, exog = exogenous, ext = external, R = resource 

However, due to the limited number of resources that could be identified in the 

cases, this observation could not be validated. Additionally, in Software Business 

Case 6, Halcinson’s focus of strategy was to refocus on its core business, which 

resulted in the release of its spin-off (human resources) to the open market.105  

                                                        
105 This will be discussed in more detail in Chapter 8, “Discussion”. 
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7.3 Company-level analysis based on the strategy of starting 
software business in industrial companies  

In the previous section, the strategy of software business in industrial companies 

was analyzed at the business level, based on the strategy dimensions that have 

been identified for each of these different software business cases. In this 

business-level analysis, the dimensions of strategy considered were the objective 

of strategy, the process of strategy formation, and the focus of strategy. 

Considering an industrial company’s software business strategy based on these 

dimensions, however, does not give a complete picture of how software business 

started in the industrial companies.  

In order to gain a better understanding of how software business was started 

in the two industrial companies, Conserx and Halcinson, it is also necessary to 

compare these two industrial companies at the company level. This section 

compares the ways in which the six software business cases were started in the 

two case companies. In this way, a broader understanding can be gained of how 

software business starts in industrial companies in general. 

Similarities in starting software business in the industrial companies under 
examination in this research 

The summaries of the case descriptions in Chapter 6 – i.e. the summaries of 

Sections 6.1.1, 6.1.2, 6.1.3, 6.2.1, 6.2.2 and 6.2.3 – reveal that all of the software 

business cases differ in two factors or variables. The first factor concerns where 

the software has been developed: internally – inside the industrial company – or 

externally, in a spin-off. The second factor concerns who the software is being 

sold to – who is actually paying for the software or service (the industrial 

company or customers external to the industrial firm). Table 40 shows which of 

the options for the two factors just described is applicable in the different 

software business cases that are the focus of this research. As the table shows, 

Case 1 (Conserx) is equal to Case 4 (Halcinson), Case 3 (Conserx) is equal to 

Case 5 (Halcinson), and Case 2 (Conserx) is equal to Case 6 (Halcinson).  
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Table 40. Options for how software business was started in Halcinson and Conserx. 

 Where is the software/service developed? Who pays for the software/service? 

Industrial company Spin-off Industrial company External customer 

Case 1a x   x 

Case 4 

 

x   x 

Case 1b 

 

x   x 

Case 3  x x  

Case 5 

 

 x x  

Case 2  x  x 

Case 6  x  x 

In Case 1a (ProPIDesign in Conserx) and Case 4 (the technology deal in 

Halcinson), the software was developed inside the industrial company for 

company-internal use, and the industrial company had thus paid for the software. 

In both cases, software business emerged unintentionally and was then sold to an 

external customer. In both cases, software business was emergent. 

In Case 1b, Conserx took the software business opportunity that had emerged 

in Case 1a and deliberately sold the internally developed ProPIDesign software 

and the VirtualPlanning concept to external customers. Software business was 

thus deliberate. 

In Case 3, concerning Conserx’s spin-off Aplec, and Case 5, concerning 

Halcinson’s spin-off Telstanet, software was developed outside the industrial 

company, in a spin-off, but was paid for by the industrial company. In both cases, 

software business was deliberate. 

In Case 2, concerning Conserx’s spin-off Docermet, and Case 6, concerning 

Halcinson’s spin-off Telstanet, software was developed outside the industrial 

company, and was paid for by external customers, not by the industrial company. 

In both cases, software business was deliberate. 

There are striking similarities concerning the ways in which software 

business was started in the two industrial companies, even though Conserx and 

Halcinson represent very different industries and even though the companies are 

located in different countries. This suggests that the results of this research might 

be internationally valid. 
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How software business was started in the industrial companies under 
examination in this research – a model 

The different ways in which software business was started in the two industrial 

companies under examination in this research can also be presented graphically. 

In the matrix presented in Figure 18 the vertical axis shows whether software or 

services were developed inside the industrial company or in a spin-off, and the 

horizontal axis shows whether software or services were sold to external 

customers or to the industrial company.  

Emergent software business is displayed in the form of a “transition” from 

one field of the matrix to another field. Deliberate software business is displayed 

within the field that best describes the software business practised in each case. 

Case 1a and Case 4, as they emerged from the industrial company’s core 

business, are represented as being in the transition from no software business to 

software business, so these cases represent a transition from field 1 to field 2. In 

Case 4, the sale of the enterprise solution system was not repeated, whereas in 

Case 1 the opportunity to practise software business on a regular basis was taken, 

and emergent software business became deliberate. Case 1b, which is located in 

field 2, thus represents the deliberate sale of internally developed software to 

external customers. Case 3 and Case 5 represent cases in which software and 

services developed in the industrial company’s software spin-off were sold to the 

industrial parent company, and are therefore located in field 3. Finally, Case 2 and 

Case 6 represent cases in which software and services developed in the industrial 

company’s software spin-off are sold to external customers, and are thus located 

in field 4. 

In Figure 18, emergent software business cases are displayed as a transition 

with the help of an arrow (Case 1a and Case 4), whereas deliberate software 

business cases are displayed as being located in one of the fields of the matrix 

(Case 1b, Case 2, Case 3, Case 5 and Case 6). 
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Fig. 18. How software business was started in Conserx and Halcinson. 

When considering the main strategy of the industrial companies concerning their 

spin-offs, another set of transitions can be identified. Conserx changed its main 

strategy for the spin-off Docermet (Case 2). After the renaming of the spin-off to 

Aplec, the spin-off’s original business, the provision of document management 

services, continued. However, the main task of the spin-off, thereafter, was to 

provide software development services to Conserx’s departments, and to 

companies belonging to the Conserx concern (Case 3). This could thus be seen as 

a transition in the spin-off’s purpose from field 4 to field 3 in the matrix.  

Similarly, Halcinson’s strategy concerning its spin-off Telstanet changed. 

Initially, Telstanet offered its software product AppLayerSW to Conserx’s 

customers, but was paid by Conserx (Case 5), until Conserx demanded that 

Telstanet search for external customers who would pay for Telstanet’s product and 

services (Case 6).  
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Thus, when looking at the bigger picture and not only at each case by itself, 

Conserx’s spin-off made a transition from field 4 to field 3, and Halcinson’s spin-

off made a transition from field 3 to field 4. This is represented in Figure 19.  

As can be seen, the industrial companies under examination in this research 

started participating in software business in two different ways. In the first option, 

the industrial company started to sell internally developed software to some 

external customers. In the second option, the industrial company established a 

software spin-off. In that case, the spin-off could sell its software and services to 

the industrial company, to external customers, or to both. 

 

Fig. 19. Software business transitions in Conserx and Halcinson. 

A comparison of the capabilities and resources involved with the cases did not 

provide many conclusive insights concerning whether these resources and 

capabilities are related to the way in which software business is started in an 
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industrial company. When software business was started in a software spin-off 

that did not previously exist (Case 2 and Case 5), human resources were hired 

from outside the industrial company. 

7.4 Analysis concerning the dynamic capabilities of the case 
companies 

As pointed out in Chapter 6, dynamic capabilities played a role in each of the 

software business cases analyzed in this research. Dynamic capabilities have been 

defined, based on Eisenhardt and Martin (2000: 1107), as the “firm processes that 

use resources and capabilities – specifically the processes to integrate, 

reconfigure, gain and release resources – to match and even create market 

change”. Dynamic capabilities were described as the strategic and operational 

routines by which companies achieve new resource configurations. These 

processes of integration, reconfiguration, gaining and releasing resources – which 

thus represent dynamic capabilities – could be identified in both of the companies 

under examination in the research at hand. It has to be remembered that 

Eisenhardt and Martin (2000) included capabilities in their definition of 

resources, which means that even though the processes will be called “integrate 

resources”, “reconfigure resources”, “gain resources” and “release resources”, 

these dynamic capabilities also integrate, reconfigure, gain and release 

capabilities.  

In Case 1 and Case 4, Conserx and Halcinson reacted to a market change, the 

interest of external customers in their software application, by adapting their 

strategy. Conserx implemented the adapted strategy by using the dynamic 

capabilities of reconfiguring and gaining resources, Halcinson by using the 

dynamic capabilities of gaining, reconfiguring and integrating resources. In 

Case 2 and Case 5, Conserx and Halcinson changed their strategy because they 

wanted to extend their business focus to include software business. Conserx 

implemented this strategy by using the dynamic capabilities of reconfiguring and 

gaining resources, and Halcinson by using the dynamic capability of gaining 

resources. In Case 3 and Case 6, Conserx and Halcinson created a market change 

for their spin-offs by changing their strategy. Conserx changed its software 

development strategy and implemented it by using the dynamic capability of 

reconfiguring resources. Halcinson changed its strategy to refocusing on its core 

business and decided not to invest any more resources into its spin-off, and 

implemented this strategy by using the dynamic capability of releasing resources. 
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In turn, the spin-offs reacted to the market change by changing their own strategy 

and implemented the new strategies using dynamic capabilities, which resulted in 

the application, improvement and development of capabilities, and in the picking, 

exploitation and release of resources. This relationship between strategy change, 

dynamic capabilities, market change and the processes identified as bringing 

competitive advantage to companies could be observed repeatedly in both case 

companies and in all six software business cases related to the case companies. A 

summary of the dynamic capabilities involved with each software business case 

can be found in Table 41. 

Table 41. Dynamic capabilities used to implement software business strategies. 

Case Dynamic capability used by industrial 

company in reaction to market change or 

to create market change 

Dynamic capability used by spin-off in 

reaction to market change 

Case 1 Reconfigure resources  

Gain resources 

 

Case 2 Gain resources  

Case 3 Reconfigure resources Gain resources  

Integrate resources 

Case 4 Gain resources  

Reconfigure resources  

Integrate resources 

 

Case 5 Gain resources  

Case 6 Release resources Gain resources  

Reconfigure resources 

Integrate resources 

In the case companies and software business cases under examination in this 

research, companies reacted to a market change by adapting or even changing 

their strategy, and implemented the changed strategy by using certain dynamic 

capabilities. The use of these dynamic capabilities, in turn, resulted in the 

application, improvement and development of capabilities, and the picking, 

exploitation and release of resources. On the other hand, market change was 

created when the industrial companies changed their strategy and implemented 

the changed strategy by using certain dynamic capabilities to change their 

resource and capability base, with the help of the operational processes identified. 
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Then, the industrial company itself and/or its spin-off reacted to this change in the 

market by adapting or changing their strategy, which they implemented by using 

dynamic capabilities.  

Figure 20 shows a graphical representation of this pattern. A change in the 

strategy was implemented by using dynamic capabilities. These dynamic 

capabilities changed or adapted the company’s resource and capability base by 

picking, exploiting and releasing resources, and by developing, applying and 

further developing capabilities. The change in the strategy either originated from 

inside the industrial company, or was induced by a change in the market. Market 

change was in some cases caused by a change in the industrial company’s 

resource and capability base (which was induced by dynamic capabilities when 

they were operating on the resource and capability base), and in some cases 

happened independently of the industrial company’s actions.  

 
Fig. 20. Relation between market change, strategy, dynamic capabilities and the 

processes that can create competitive advantage. 
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company’s strategy. This change in the company’s resource and capability base 

was achieved by the mechanisms of resource picking, resource exploitation, 

resource release, capability application, capability development and further 

development of capabilities. It is important to note that the involvement with 

software business was achieved with the help of the dynamic capabilities of 

gaining, reconfiguring and integrating resources, which changed the industrial 

company’s resource and capability base by picking and exploiting resources, and 

by developing, applying and further developing capabilities. On the other hand, 

the industrial company ended its involvement in software business with the help 

of the dynamic capability of releasing resources, which changed the industrial 

company’s resource and capability base by releasing resources. 

7.5 Summary 

In this chapter, a cross-case analysis focusing on the capabilities, resources, 

strategy and dynamic capabilities identified in this research was carried out.  

In Section 7.1, capabilities were classified based on the type of software 

business for which they were important. Several categories of capabilities were 

identified: capabilities that had to be applied independently of the type of 

software business carried out, capabilities that were rarely applied in software 

business that was started by industrial companies, and capabilities that had to be 

applied only in certain types of software business (see Section 7.1.4). 

Additionally, capabilities were identified that were not needed by the party 

entering into software business, but by the party buying software services.  

In Section 7.2, the focus of analysis was on strategy at the business level, and 

resource and capability dependency was analyzed in the light of the strategy 

dimensions of objective of strategy (plural or profit-maximizing), process of 

strategy formation (deliberate or emergent), and focus of strategy (exploitation, 

regeneration, or a combination of the two). The analysis showed that in the 

software business cases examined in this research, the strategic dimension of 

objective of strategy did not have a direct influence on the operational layer of the 

model describing the development of software business in industrial companies. 

The dimension of process of strategy formation had an influence on the 

capability-related processes of the operational layer of the model describing the 

development of software business in industrial companies – and possibly also had 

an influence on the resource-related processes – and the dimension of focus of 
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strategy seemed to have an influence on the resource-related processes of the 

model. 

In Section 7.3, the ways in which software business was started in the 

industrial companies examined in this research was presented in the form of a 

model. These ways differed based on two dimensions: the place in which software 

was developed (inside the industrial company, or in the industrial company’s spin-

off), and the party to whom the software was sold (the industrial company or an 

external customer).  

In Section 7.4, the relationships between dynamic capabilities, market 

change, strategy, the processes of capability application, development and 

improvement, and the processes of resource picking and exploitation, were 

analyzed. Based on the empirical data of this research, dynamic capabilities are 

seen to act as intermediaries between market change, strategy and the processes 

of the operational layer of the model that describes the development of software 

business in industrial companies. The processes that have been identified as 

having the potential to bring competitive advantage proved to be the mechanisms 

by which dynamic capabilities effect changes in the company’s resource and 

capability base. 
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8 Discussion 

This chapter sums up the findings of this research from a theoretical, managerial 

and empirical perspective. First, a revised model of the development of software 

business in industrial companies is presented. This model represents the most 

evident contribution made by this work to the research fields of capability and 

dynamic capability theory (which are streams of research within the resource-

based view), and to the research field of strategy. The discussion of the revised 

model of development of software business in industrial companies is followed 

by a discussion of theoretical and managerial implications. In addition, limitations 

of the research are described and suggestions for future research given in the 

summary of this chapter. 

8.1 A model of the development of software business in industrial 
companies 

When analyzing the empirical data, it turned out that the analysis model based on 

the literature review had to be adapted in order to better reflect the development 

of software business in industrial companies. This revised model is presented in 

Figure 21. 

8.1.1 Inner context – processes which can create competitive 

advantage 

In the preliminary analysis model, four processes were identified which offered 

the company the possibility to gain (sustained) competitive advantage in software 

business. These processes were the picking of resources, the exploitation of 

resources, the development of capabilities and the application of capabilities. 

Analysis of the empirical data identified one additional process as essential for the 

development of software business in industrial companies. This process is the 

improvement of already existing capabilities, and has been added to the group of 

processes that are essential for the industrial company when getting involved in 

software business. This process has already been mentioned in past research 

(Teece et al. 1997 referred to it as “renew capability”, and Helfat and Peteraf 

2003 discussed the concept in connection to capability lifecycles), but compared 

to the other four processes it has so far played only a minor role in research on the 
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generation of (sustained) competitive advantage through resource- and capability-

related processes.  

Additionally, one process has been identified as playing a role when the 

industrial company decides to give up software business. This process was the 

process of releasing resources. However, as this process did not play a role in the 

development of software business in industrial companies, but instead when the 

industrial company was ending its involvement with software business, this 

process will not be added to the model describing the development of software 

business in industrial companies. 

In the preliminary analysis model, resources and capabilities have been 

depicted as being the input for software business, but were not seen as being 

dependent on software business. However, as it turned out in the analysis of the 

empirical data, the type of software business had an influence on the capabilities 

that these processes operate on, and for software business human resources were 

much more important than other types of resources (for example, physical). For 

this reason, in the revised model of software business development in industrial 

companies, resources and capabilities are depicted inside the context of software 

business, and the company can change its resource and capability base by using 

these processes in combination or alone, as a result of the company’s dynamic 

capabilities. 

8.1.2 Outer context – strategy 

The company’s strategy was characterized by the dimensions of objective of 

strategy, process of strategy formation, and focus of strategy.  

Whether the objective of strategy was plural or profit-maximizing has no 

direct influence on the resources and capabilities needed and used in the different 

software business cases, nor on the operational processes that use and change 

these resources and capabilities. 
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The assumption that the dimension of process of strategy formation has a direct 

connection to the operational layer of the company was confirmed by the 

empirical data. First of all, whether software business is deliberate or emergent 

has an influence on the capabilities that are applied in software business. 

Secondly, if the software business is emergent, it can change the company’s 

strategy to deliberately including software business in its business activities. Here, 

the company’s existing resources and capabilities also have an influence on 

whether the company deliberately starts to do software business or not. Third, 

capabilities that have been developed or improved for emergent software business 

can have an influence on whether the company changes its strategy to deliberately 

doing software business. 

In the preliminary analysis model, the focus of strategy was expected to have 

a direct influence on which of the capability- and resource-related processes for 

creating (sustained) competitive advantage are essential for the industrial 

company it starts to do software business106. However, the focus of strategy only 

has a direct influence on the resource-related processes. In a strategy of 

exploitation, the company engages in exploiting internal and external resources 

(both human resources and software resources), whereas in a strategy of 

regeneration, the company engages in picking human resources. No direct 

connection could be found between the focus of strategy and the processes related 

to capabilities. This indicates that independent of whether the industrial company 

has long-term or short-term plans in engaging in software business, similar 

capabilities have to be applied, developed and developed further, dependent on 

the software business type.  

Refocusing on the core business represented an additional option that was 

identified in the empirical data, but as this option was only relevant in cases 

where the industrial company wanted to give up software business, it will not be 

added to the model describing the development of software business in industrial 

companies.  

The company can change its strategy in response to market change. The 

change in the company’s operations as a result of the change in strategy (which 

was implemented by dynamic capabilities) can in turn cause a change in the 

company’s own software business strategy, or in another company’s software 

business strategy. The company’s software business strategy in general has an 

influence on the operational processes, but only through the dynamic capabilities 

                                                        
106 See Section 4.2.3. 
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that the company uses to implement its strategy. This will be explained in more 

detail next. 

8.1.3 Dynamic capabilities and market change 

Analysis of the empirical data enabled a clarification of the role of dynamic 

capabilities in the development of software business in industrial companies. 

Dynamic capabilities are the means by which industrial companies can implement 

their software business strategies. They are, by definition, processes that use firm 

resources and capabilities to match and create market change. Based on the 

empirical analysis in this research, they operate on the company’s resource and 

capability base in processes of picking and exploiting resources, and by applying, 

developing and improving capabilities. The same strategy can be implemented by 

different dynamic capabilities. Thus, as depicted in Figure 21, strategy is 

implemented by dynamic capabilities, and these dynamic capabilities use 

operational processes to change the company’s resource and capability base. 

Market change can be caused by the industrial company, but in general is a 

result of factors outside the industrial company (for example a change in the 

customer’s demands, or a competitor’s move). The industrial company can either 

react to the market change – which demands a change or adaptation in the 

company’s strategy as well as the existence of dynamic capabilities – or not. 

8.2 Theoretical implications 

In this study, a literature review was conducted comprising the theories of the 

resource-based view, capability approach and dynamic capability approach, as 

well as the concept of strategy. Based on this literature review, a model describing 

the development of software business in industrial companies was built. This 

model was used as a tool for the analysis of the empirical data in order to be able 

to answer the research questions posed in this research, and was adapted to better 

fit the data, representing the most evident result of this research. However, the 

findings of this research have several additional theoretical implications, and 

these will be discussed next. 
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8.2.1 Resource and capability theory-related findings  

This research showed that resources and capabilities played an essential role in 

the development of software business in industrial companies. Past research 

already acknowledged the importance of capabilities and dynamic capabilities for 

software business (e.g. Sallinen 2002, Ethiraj et al. 2005, Kivelä 2007). In the 

research at hand, software business turned out to be even more dependent on a 

company’s capabilities than on its resources. For that reason the discussion of 

theoretical implications will naturally concentrate on capabilities rather than on 

resources.  

Factors influencing the application of capabilities  

The application of capabilities in new contexts played an essential role in the 

development of software business in industrial companies. Capability application 

or leveraging has also been identified as an important means by which a company 

may gain (sustained) competitive advantage (see e.g. Amit & Shoemaker 1993, 

Sanchez & Heene 1997, Eisenhardt & Martin 2000, Helfat & Raubitschek 2000, 

Haas & Hansen 2005, Chakravarthy & Lorange 2007). The research at hand 

showed that the application of capabilities depends on several factors. These 

factors, which will be discussed next, represent restrictions for the process of 

capability application. 

First of all, it is not enough for a company to possess a certain capability; the 

company also needs to have the resources to apply this capability. Secondly, the 

company’s strategy has to allow for the application of the capability in a new 

context. In industrial companies, allowing the application of existing capabilities 

in software business activities usually goes along with the deliberate decision to 

do software business. During the interviews conducted in order to collect 

empirical data, the interviewees mentioned several cases in which software 

business could have been started but the industrial company decided to stay 

focused on its core business. Third, the capability has to be in general applicable 

to the new context. As this research showed, there were several capabilities that 

could not be applied to new contexts at all, and several capabilities that could 

only be applied to specific contexts. This factor thus has an influence on whether 

a capability can be applied in a new context or not.  
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To summarize, the factors influencing whether a company’s capabilities are 

applied were the company’s resources and strategy, and the applicability of the 

capabilities to the new context. 

Even though this research focused on software business capabilities, it is 

likely that the factors identified as having an influence on the application of 

software business capabilities are also relevant to the application of capabilities in 

general.  

Factors influencing the development and improvement of capabilities 

The development of capabilities has been identified in past research as a means 

by which to gain (sustained) competitive advantage (Prahalad & Hamel 1990, 

Sanchez & Heene 1997, Teece et al. 1997, Helfat & Raubitschek 2000, Makadok 

2001, Aragón-Correa & Sharma 2003, Miller 2003, Ethiraj et al. 2005, 

Chakravarthy & Lorange 2007). In the research at hand, too, the involvement 

with software business demanded the development of certain capabilities.  

Of particular interest were the capability of estimating the resources needed 

for software business and the cost control capability in connection to factors 

restricting the process of capability development. These capabilities had a large 

influence on whether software business was seen as a success by the industrial 

company or not, as these capabilities lead to better economic results for the 

software business. These two capabilities also played an important role for 

software services inside the industrial company. 

The development and improvement of these capabilities was mainly 

dependent on the industrial company’s attitude towards software business or 

company-internal software services. Where the industrial company did not 

“force” the IT department or the software company to develop or improve these 

capabilities, the capabilities were not developed, even if this would have been 

possible based on the company’s resource and capability situation. Even in cases 

where the industrial company had planned to make as much profit with the 

company as possible, the capabilities that were essential for keeping control over 

costs were not developed until the company either created awareness of the 

importance of these capabilities, or created a change in the market which forced 

the internal software service provider or the software spin-off to develop these 

capabilities. 

Thus one factor with an influence on the development and improvement of 

capabilities is the environment or “climate” the company creates for the 



 292

development of certain capabilities, and how well the company is able to create 

awareness of the importance of certain capabilities.  

The objective to improve cost control of internal software development can 

also be a reason for industrial companies to start to do software business. As this 

research shows, if software development inside the industrial company is not 

organized well enough and if the costs this internal software development causes 

are not clear to the industrial company, “outsourcing” its internal software 

development units to a spin-off – and thus doing software business – provided a 

means by which to improve this cost control capability. 

This research contributes to capability theories by identifying factors that 

influence a capability’s applicability, and by identifying a factor that influences 

the development and improvement of capabilities. 

8.2.2 Findings concerning dynamic capabilities 

As discussed in Section 8.1, the company uses dynamic capabilities to implement 

its strategy.  

The dynamic capabilities of gaining and releasing resources, of reconfiguring 

resources, and of integrating resources identified by Eisenhardt and Martin (2000) 

were, based on the empirical data in this research, directly related to the processes 

identified as having the potential to bring (sustained) competitive advantage to a 

company. Dynamic capabilities use these processes to cause a change in the 

company’s resource and capability base (see Section 8.1). Eisenhardt and Martin 

(2000: 1107) define dynamic capabilities as “the organizational and strategic 

routines by which firms achieve new resource configurations as markets emerge, 

collide, split, evolve and die”. Sallinen (2002: 179) suggests that “dynamic 

capabilities of industrial software supplier firms are combinations of mostly well-

known and well-documented practices”, and that they comprise resource  

reconfiguring, integrating, gaining and releasing dynamic routines. Sallinen 

(2002), based on Eisenhardt and Martin (2000), distinguishes between dynamic 

capabilities driving change, and dynamic routines (Table 42). She argues that the 

aim of the dynamic routines constituting dynamic capabilities has to be geared 

towards changing the resources of the firm, and gives examples of such dynamic 

routines.  
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Table 42. From broad dynamic capabilities to specific dynamic routines (Sallinen 

2002: 179). 

Type of dynamic 

capability 

Dynamic capability driving change Examples of dynamic routines (from Chapter 4) 

Resource 

integrating 

Balancing between growth and 

competence development 

Project management 

Unifying software development practices across 

the firm 

Cross-team software development 

Resource 

reconfiguring 

Co-ordinated competence 

development, learning and image 

building between different types of 

projects 

Systematic analysis and use of knowledge 

created during different projects 

Gain of resources  Learning the customer’s operations, practices 

Both Eisenhardt and Martin (2000) and Sallinen (2002) classify dynamic 

capabilities based on the outcome of the application of these dynamic capabilities 

(that is the integration, reconfiguration, gain and release of resources), and give 

examples of such dynamic capabilities or routines. However, the mechanisms by 

which dynamic capabilities induce a change in the company’s resources and 

capabilities, and which are common to these dynamic capabilities, have up until 

now remained vague, and are missing from both Eisenhardt and Martin’s (2000) 

and Sallinen’s (2002) theories of dynamic capabilities. The research at hand fills 

this gap by proposing that the processes which have been identified as having the 

potential to bring (sustained) competitive advantage to a company107 – including 

the process to release resources, which has been identified in the data but has not 

been relevant to the development of software business in industrial companies – 

constitute at the same time the mechanisms that dynamic capabilities use in order 

to change the company’s resource and capability base.  

Eisenhardt and Martin (2000) distinguish between dynamic capabilities for 

moderately dynamic markets, which they describe as detailed analytic routines 

relying extensively on existing knowledge, and dynamic capabilities for high-

velocity markets, which rely on newly created knowledge specific to the situation 

(Table 43). Based on this definition, it can be assumed that dynamic capabilities 

for moderately dynamic markets tend to make use of the process of capability 

                                                        
107 These processes are the picking of resources, the exploitation of resources, the development of 
capabilities, the application of capabilities, and the further development of capabilities. See Section 
8.1.1. 
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application and the process of developing capabilities further, while dynamic 

capabilities for high velocity markets tend to make use of the process of 

capability development.  

Table 43. Dynamic capabilities and types of dynamic markets (Eisenhardt & Martin 

2000: 1115). 

 Moderately dynamic markets High velocity markets 

Market definition Stable industry structure, defined 

boundaries, clear business models, 

identifiable players, linear and 

predictable change 

Ambiguous industry structure, blurred 

boundaries, fluid business models, 

ambiguous and shifting players, 

nonlinear and unpredictable change 

Pattern Detailed, analytic routines that rely 

extensively on existing knowledge 

Simple, experiential routines that rely 

on newly created knowledge specific to 

the situation 

Execution Linear Iterative 

Stable Yes No 

Outcome Predictable Unpredictable 

Keys to effective evolution Frequent, nearby variations Carefully managed selection 

This would also explain how the same types of dynamic capabilities – namely the 

dynamic capabilities of integrating resources, reconfiguring resources, gaining 

resources and releasing resources – can be applied both in high velocity markets 

and in moderately dynamic markets. As the dynamic capability can make use of 

the different mechanisms to change the company’s resource and capability base 

identified above, it can also dynamically adapt to high velocity markets and to 

moderately dynamic markets.  

This research, thus, contributes to dynamic capability theory by identifying 

the mechanisms which help dynamic capabilities to effect changes in a company’s 

resource and capability base.  

8.2.3 Findings concerning the creation of (sustained) competitive 
advantage 

As discussed in Chapter 2, past research has not been able to agree about whether 

(sustained) competitive advantage is based on the company’s resources and 
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capabilities (e.g. Nelson & Winter 1982, Wernerfelt 1984, Barney 1991, 

Makadok 2001, Ethiraj et al. 2005), or whether it is based on dynamic capabilities 

or a combination of dynamic and operational capabilities (e.g. Teece et al. 1997, 

Teece & Pisano 1998, Zollo & Winter 2002, Helfat & Peteraf 2003).  

The findings of this research clarify the disagreement in past research about 

the ways in which (sustained) competitive advantage can be created by 

companies, by showing that both schools of thought talk about the same 

phenomenon, but from a slightly different perspective.  

The processes that have been identified as having the potential to bring 

(sustained) competitive advantage to a company were based on the past findings 

of research on resources, capabilities and dynamic capabilities (see Section 2.4.4), 

and have repeatedly been referred to as being capabilities in themselves (e.g. 

Grant 1997, Haas & Hansen 2005, Chakravarthy & Lorange 2007). As has been 

shown in the research at hand, these processes represent the mechanisms which 

dynamic capabilities use in order to change the resource and capability base of the 

company, and this in turn can lead to (sustained) competitive advantage.  

Researchers who focus on the generation of (sustained) competitive 

advantage through the “capabilities” or processes to pick resources, exploit 

resources, develop capabilities, apply capabilities and develop capabilities further 

are in fact looking at the mechanisms by which dynamic capabilities can create 

(sustained) competitive advantage. Thus, both the point of view that (sustained) 

competitive advantage is dependent on the company’s capabilities and the view 

that dynamic capabilities are needed for a company to gain (sustained) 

competitive advantage seem valid – it just depends on whether one is looking at 

the dynamic capabilities, or the mechanisms which these dynamic capabilities 

make use of.  

It is also important to mention the process of releasing resources, which did 

not have an influence on the development of software business in industrial 

companies, but which was certainly relevant from a competitive advantage 

perspective. This mechanism is essential for the dynamic capability of gaining 

and releasing resources, and has to be included when referring to the mechanisms 

which dynamic capabilities use to change the company’s resource and capability 

base.  

This research contributes to theories of competitive advantage by clarifying 

how the combination of dynamic capabilities and the mechanisms they use to 

change a company’s resource and capability base are related to the generation of 

competitive advantage, as has been discussed in past research.  
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8.2.4 Software business related findings 

This research contributes to software business research by identifying a set of 

capabilities important for software business in industrial companies. Additionally, 

this research contributes to software business research by showing that the 

applicability of software business capabilities depends on the type of software 

business, by suggesting a classification of software business capabilities 

according to their applicability in a new context, and by suggesting a 

classification of software business capabilities according to their relevance for 

different types of software business. 

Identification of software business capabilities 

The research at hand identified 23 capabilities that proved to be important for 

software business in industrial companies. Some of these capabilities have 

already been presented in past research and in relation to software business. 

However, most of these capabilities were scattered over different studies and 

presented in other contexts than software business. The study at hand shows the 

importance of these capabilities in the context of software business development 

in industrial companies.  

First, a number of capabilities expected to be relevant for software business 

in industrial companies was identified through a review of previous research. 

Some of these capabilities had not yet been mentioned in relation to IT, software 

development or software business, but were instead related to business on a 

general level. The capabilities found in past research were the software 

development capability, the software integration capability, the software support 

and maintenance capability, the software training capability, the capability of 

understanding user needs, the requirement engineering capability, the software 

documentation capability, the software project management capability, the 

capability of estimating resources needed, the software sales and marketing 

capability, the capability of estimating the customer segment size, the cost control 

capability, the software branding capability, the capability of identifying business 

opportunities, the capability of pricing software and related services, and the 

software purchasing capability.  

These capabilities could be identified in the industrial case companies, and a 

number of additional capabilities important for software business in industrial 

companies could be identified through analysis of the empirical data. These 
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capabilities were the version management capability, the software business 

process creation capability, the software productization capability, the capability 

of creating software contracts, the capability of budgeting for the buying of 

software, and the capability of making offers when selling software projects.  

It can be assumed that the capabilities identified in the research at hand are, 

for the most part108, also essential for the primary software industry. However, the 

capability of budgeting for the purchase of software seems to be related 

particularly to the development of software business in industrial companies, and 

had to be developed as a result of the industrial company’s decision to transfer 

software development to its software spin-off. 

Applicability of software business capabilities 

One of the main findings of this research was related to the applicability of 

capabilities. The research has found that there were certain capabilities that could 

be applied in a new software business context and certain capabilities that could 

not be applied in a new context. Ethiraj et al. (2005) distinguish between client-

specific capabilities and project management capabilities in the software services 

industry and argue that client-specific capabilities are a function of repeated 

interaction with a given client across multiple projects over time, while software 

development and project capabilities are more fungible across clients and industry 

domains (see Section 2.2.2). Considering this from the perspective of 

applicability, software development and project capabilities are, according to 

Ethiraj et al. (2005), easier to apply in a new context than client-specific 

capabilities. Ethiraj et al. (2005) included the capability of understanding the 

client’s requirements, the requirement engineering capability, the capability of 

estimating the resources needed, the capability of project management and the 

capability of developing software in their software design and building 

capabilities. These capabilities, accordingly, should be easier to apply in new 

contexts than client-specific capabilities.  

In the research at hand, however, a number of capabilities which were 

identified by Ethiraj et al. (2005) to be more fungible across clients and industry 

domains were identified as difficult to apply in new contexts (Table 44).  

                                                        
108 This matter will be discussed in more detail in Section 8.2.4, under “Classification of software 
business capabilities in industrial companies”.  
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The capability of understanding user needs in fact stems from Ethiraj et al.’s 

(2005) group of client-specific capabilities, as this refers to the knowledge of a 

client’s needs, which has to be developed over time. This supports the finding of 

this research that the capability of understanding user needs is difficult to apply in 

new contexts. In the same way, the findings of this research match Ethiraj et al.’s 

(2005) findings, which suggest that the capability of project management and the 

software application development capability can be applied to a new customer or 

industry segment context within the professional software service business type, 

and this research even broadens these findings by showing that these capabilities 

can also be applied in other types of software business.  

Table 44. Comparison between capabilities based on their applicability in a new 

context. 

 Capabilities that can be applied in a 

new context 

Capabilities that are difficult to apply in 

a new context 

Ethiraj et al. (2005) Software development capability 

Capability to understand the 

requirements of the client and design an 

appropriate system or architecture to 

design them 

Capability to assess client requirements 

Capability to accurately assess the 

effort required to build and execute the 

project 

Capability of project management 

Client-specific capabilities that have 

been developed over time 

This research Software application development 

capability 

Software project management capability

Capability of understanding user needs 

Capability of estimating resources 

needed 

Software business process creation 

capability 

Cost control capability 

The capability of estimating the resources needed for software business, which 

was identified by Ethiraj et al. (2005) as applicable in new customer and industry 

contexts, was, according to the research at hand, not applicable in a new software 

business context. However, according to the results of this research, the capability 

of estimating the resources needed was applicable within the same software 

business type, but not applicable in a new software business type. This hence 

supports Ethiraj et al.’s (2005) finding that this capability is applicable in new 
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projects, as Ethiraj et al. (2005) limited their research to one type of software 

business, namely software service business. The findings of the research at hand, 

however, go further, as they specify that this capability cannot be applied in new 

software business types.  

Past research has found that the process of capability application holds the 

potential to bring the company (sustained) competitive advantage (see e.g. Amit 

& Shoemaker 1993, Sanchez & Heene 1997, Eisenhardt & Martin 2000, Helfat & 

Raubitschek 2000, Haas & Hansen 2005, Chakravarthy & Lorange 2007). The 

results of the research at hand also support, and elaborate on, this finding. The 

application of software business capabilities can bring a company (sustained) 

competitive advantage, but the applicability of these capabilities depends on the 

type of software business practised. Some capabilities can be applied to both the 

same and to new types of software business, some capabilities can only be applied 

to certain types of software business, and some capabilities cannot be applied to 

new customers. It is likely that applicability of capabilities in general depends on 

the context in which they are applied.  

Classification of software business capabilities in general 

As discussed in Section 2.2.2, capabilities have been classified in several ways in 

previous research. The capabilities in this research represent capabilities that were 

essential for software business, and the ways in which software business 

capabilities have been classified in this research will be discussed in comparison 

to past research on software business capabilities.  

Ethiraj et al. (2005) classified software business capabilities according to 

whether they could be applied within the same type of software business to 

different clients and in different industry domains. One result of the research at 

hand is the finding that software business capabilities can – as well as being 

classified according to whether they could be applied in a different industry 

domain109 – be classified according to whether they could be applied to a different 

type of software business or not. The findings of this research thus extend the 

concept of software business capability applicability from their applicability for 

new clients within the same software business type and in new industry domains 

to their applicability in different types of software business.  

                                                        
109 This is the case when an industrial company, whose core business is not the selling of software, 
starts to do software business. 
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Classification of software business capabilities in industrial companies 

Software business capabilities have been classified by previous research based on 

their type. Sallinen (2002: 93) distinguishes between capabilities related to 

production processes (project management, software development), capabilities 

related to supporting processes (marketing, research and development, quality 

management), business process capabilities (decision making, competitive 

analysis) and key-customer relationship capabilities. Ethiraj et al. (2005) 

distinguish between different software development and project management 

software business capabilities. In the research at hand, even though the 

classification of capabilities was not directly adapted from previous research, 

capabilities have been divided – for the empirical analysis – into software 

development capabilities (including project management capabilities), general 

business capabilities and software business capabilities, and these included a large 

number of capabilities identified by previous software business research. 

However, one result of the cross-case analysis in Chapter 7 was the distinction of 

five classes of software business capabilities based on their importance for 

different types of software business in industrial companies (core software 

business capabilities, professional software business capabilities, software 

product capabilities, software service capabilities, and enterprise solution system 

capabilities).110  

Of particularly interest was the finding that the group of professional 

software business capabilities, which includes capabilities that have been 

identified as being important for software business in previous research (e.g. 

Sallinen 2002), turned out to be unimportant for software business in industrial 

companies. These capabilities were the capability of estimating the customer 

segment size, the capability of predicting market development, and the capability 

of identifying (new software business) opportunities. This finding suggests that 

the set of capabilities needed for software business in industrial companies, 

despite strong similarities to “professional” software business, differs to a certain 

extent from that needed in professional software business.  

                                                        
110 See Section 7.1.4. 
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Starting software business in industrial companies 

Several ways in which industrial companies can start software business were 

identified in this research (see Section 7.3). Software business can either be 

started inside the industrial company, or by establishing a software company. The 

customer of the software spin-off started by the industrial company can either be 

the industrial company itself, or some external customer.  

Past research on software business in industrial companies has focused on the 

establishments of spin-offs and on outsourcing. For example, Tyrväinen et al. 

(2008) analyze the interaction between primary and secondary software industry 

in different life cycle phases of the industrial company and identify the creation of 

software spin-offs as the means by which industrial companies do software 

business. However, they do not discuss the possibility of software business 

exercised from within the industrial company. This might be because this kind of 

software business is not as obvious as the creation of a software spin-off and is 

therefore more difficult to identify.  

The study at hand thus contributes to software business research by 

identifying an additional way in which software business can be performed by 

industrial companies – by selling software developed for internal needs to 

external customers, but without establishing a software spin-off.  

8.3 Managerial implications 

In this section, the implications that the findings of this research have for 

practitioners will be discussed, from the perspectives both of industrial companies 

and of professional software business. 

8.3.1 Implications for industrial companies doing software business 

The topic of this research was the development of software business in industrial 

companies. The findings of this study have several practical implications for 

industrial companies that start to do software business, either intentionally or “by 

chance”.  
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Viewing software business from an economic point of view 

As the industrial company’s core business focus is not on software business, there 

is a certain danger that the industrial company will not understand the value of 

software well enough. As the research showed, a number of very important 

capabilities necessary for economically successful software business have only 

been developed after deliberate changes in the industrial company’s strategy, 

some time after the beginning of the company’s involvement in software business. 

The capability of correctly estimating the resources needed – and, dependent on 

that, the cost control capability – have been missing in several cases, increasing 

the industrial company’s costs for software business and also for company-

internal software development services. If the focus had been on developing these 

capabilities from the beginning, and if software developers had been urged to pay 

attention to realistic development time estimation and to the costs they represent 

to the company, software business would probably have been more successful in 

certain cases.  

Certainly, there were also a number of successful cases of software business 

in this study. It stands out that software business was much more of a success in 

cases where cost control and correct estimation of the resources needed were 

emphasized, than in cases where the industrial company did not call for 

development of these capabilities.  

For industrial companies which want to start to do software business, or 

which get the opportunity to do software business, it is thus important to see 

software business from an economic perspective, even though it is not the 

company’s core business, in order to make software business profitable. Industrial 

companies have to create awareness amongst their employees of the value of 

software. If the industrial company does not know how substantial the costs of 

software development and services are, it is more likely that the industrial 

company will not price its software products and/or services appropriately. It is 

also important to note that these capabilities of cost control and correct estimation 

of the resources needed will probably not develop by themselves in the IT 

departments and software spin-offs. One way to increase awareness is to make the 

development of these capabilities a conscious objective of the company’s 

software business strategy.  
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Preparing for the challenges of software business 

The findings of this research can help industrial companies to better prepare for 

the challenges arising from software business. If the chance to sell software 

emerges from inside the company, or if the industrial company deliberately plans 

to sell some kind of software or related services, the industrial company should 

first determine the type of software business this represents. When the industrial 

company knows that it is a matter of a specific software business type, the 

industrial company has a better chance of estimating the resources that will be 

needed to start this kind of business, because it will get an initial idea of the 

capabilities that will probably be needed to conduct this type of software 

business. For all types of software business, the industrial company will probably 

need the software application development capability, the software support and 

maintenance capability, the capability of understanding user needs, the software 

project management capability, the capability of estimating the resources needed 

for software business, the software business process creation capability, the 

software sales and marketing capability, the capability of pricing software and 

related services, and the capability of creating software contracts. Additionally, 

where the industrial company is selling an enterprise solution system – which is 

likely if it is selling a software system that has been developed over a long period 

of time for internal use – it will probably need the capability of integrating the 

software system, or will have to find some external resource which will take care 

of integrating the system at the customer site. Moreover, the company will most 

probably have to train the customers, and have up-to-date software 

documentation. 

If the industrial company plans to sell a software product to a large number of 

customers, it will probably have to have a well developed software version 

management capability and a well developed software productization capability. 

Additionally, customers might have to be trained depending on the complexity of 

the software product, and to be provided with software documentation.  

If the industrial company plans to offer professional software services, it 

should focus on developing a working requirement engineering process, and has 

to pay particular attention to the costs involved with offering this service.  
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Setting clear strategic goals for software business 

If the industrial company does not have clear objectives when doing software 

business, it is more likely that these software business operations will cause more 

costs than anticipated, thus harming the company instead of increasing its 

competitive advantage. To prevent this, even though software business does not 

represent its core business activities it is essential that the industrial company has 

clear strategic objectives for its software business activities. 

8.3.2 Implications for software business practitioners 

One of the findings of this research was that certain capabilities are needed for all 

types of software business – software product business, professional software 

service business, and enterprise solution system business – while others are only 

needed in certain types of software business. If a software company notices a shift 

in the market and thinks about changing its offering, it will probably take existing 

resources and capabilities into consideration, thinking about the ways in which it 

could use them in a new context. But, as this study has shown, certain 

capabilities, even though they are needed in all types of software business, might 

not be easy to apply in a new context. These were, in particular, the capability of 

understanding user needs, the capability of estimating the resources needed for 

software business, and the software business process creation capability. In 

general this means that a software company thinking about changing the type of 

software business it practises has to pay particular attention to these capabilities. 

Even if the software company does already have these capabilities, it does not 

mean that they can be directly applied to the new type of software business. For 

this reason, as well as having to consider the time and effort needed for 

developing the capabilities that are needed in the new type of software business 

but which do not yet exist, the software company also has to factor in some time 

for improving and adapting certain existing capabilities.  

As has been discussed, certain capabilities are only needed in one type of 

software business, and not in other types. This finding can give fledgling software 

companies and software companies who want to expand or change their business 

focus an indication of which capabilities might have to be developed in order to 

do successful software business.  
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8.4 Summary 

In this chapter, the results of this research and their relevance to resource, 

capability, dynamic capability and strategy-related research, as well as to 

practitioners of software business and industrial companies, have been discussed. 

There are also certain limitations to this research, as well as topics that demand 

further investigation. The limitations of the research at hand and suggestions for 

future research will briefly be discussed next. 

8.4.1 Limitations of the research 

This research represents qualitative research which was mainly based on 

qualitative interviews. Thus, it is possible that additional capabilities which have 

not been mentioned in the interviews play an important role in the development of 

software business in industrial companies.  

The development of software business in industrial companies was 

researched based on six cases of software business in two industrial companies. 

As both industrial companies were operating internationally, the results of this 

research might have to be verified for nationally operating companies. Due to the 

fact that only two industrial companies were analyzed, it cannot be said whether 

the results can be applied to industrial companies in general. Further research will 

be needed in this field.  

The capabilities researched in this study were classified according to whether 

they existed in the company and could be applied, whether they had to be 

developed, or whether they had to be improved for software business. However, 

capabilities were not classified according to their “level” of development, and 

thus this research cannot give an indication of how well a certain software 

business capability has to be developed in order to be sufficient for a certain type 

of software business.  

The software business capabilities identified in this research were relevant in 

the context of industrial companies. Even though it can be expected that most of 

the capabilities identified in the empirical data as important for software business 

in industrial companies will also be relevant in professional software companies – 

and many of them are, as they have already been identified in previous software 

business related research – this cannot be said with certainty for all of the 

capabilities. Based on the research at hand it is not possible to know whether 
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industrial companies have to develop additional software business capabilities 

that professional software companies do not have to develop.  

As the dynamic capabilities in this study were identified in the context of 

software business in industrial companies, it cannot be said whether these 

dynamic capabilities have to be applied in general when starting a new line of 

business, or whether they are specific to starting software business in industrial 

companies.  

8.4.2 Suggestions for further research 

Based on the discussions in this research, several suggestions for future research 

on this and related topics can be made. 

The analysis of the empirical data was based on cases in which software 

business was started by industrial companies, but did not discuss cases in which 

the industrial company had a chance to do software business and refused. 

Researching the reasons why industrial companies decide not to start software 

business may give additional valuable insights into the dynamics of software 

business development in industrial companies.  

The focus of this research was on the development of software business in 

industrial companies, but did not pay specific attention to how software business 

was ended in industrial companies. Extending the model presented in this 

research by adding “refocusing on core business” as a possible focus of strategy 

and by adding “resource release” as a mechanism used by dynamic capabilities to 

change the resource and capability base of a company could support future 

research concerning both the development and ending of software business in 

industrial companies. 

As discussed in Section 8.4.1, the level of capability development has not 

been assessed in this research. Future research could assess how well a software 

business capability has to be developed in order to be applicable in software 

business, and whether those capabilities that have to be applied in all types of 

software business differ in how well they have to be developed.  

Section 8.4.1 pointed out that it cannot be said with certainty whether all of 

the capabilities identified as important for software business in industrial 

companies are also important in professional software business. Future research 

could study whether those same capabilities identified as important for software 

product business, enterprise solution business, professional software service 

business and internet-based business in industrial companies are also important 
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for these types of business in professional software companies. This would enable 

a better comparison of software business capabilities in industrial companies and 

in professional software companies in order to find out whether certain software 

business capabilities have to be developed only by industrial companies, but not 

by professional software companies. In combination with studying the level of 

capability development it would be interesting to research whether a certain 

capability has to be developed equally well in industrial companies and in 

professional software companies, or whether there are differences.  

Based on the limitations of the research at hand described in Section 8.4.1, it 

is important for future research to study the question of whether the dynamic 

capabilities identified in this research are specifically related to the development 

of software business, or whether they are generally needed when starting a new 

line of business in industrial companies. 

As has been observed in this research, the release of resources is one of the 

mechanisms that dynamic capabilities use to alter the resource base of the 

company. Correspondingly, it is important to identify mechanisms by which the 

level of a capability can be decreased as well as increased. In the research at hand, 

capabilities were given up completely by releasing all human resources that were 

the “carriers” of these capabilities. However, it is important to research the 

mechanisms by which the level of a capability could be decreased without having 

to give up the capability completely, in order to be able to improve these 

capabilities more easily in case they are needed again at a later point in time. This 

would be particularly important for companies in economically difficult times. 
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9 Conclusions 

To conclude this research, the research questions posed at the beginning of this 

study will be answered in respect to the empirical findings and the theoretical 

tools applied, followed by some concluding words. 

9.1 Why does an industrial company start to do software 

business? 

The concept of strategy was considered in the analysis model in order to be able 

to answer this question. Both the strategic dimension “objective of strategy” and 

the concrete objective the industrial company pursued through an involvement 

with software business proved to be valuable tools in answering this research 

question. There were two main reasons why the industrial companies examined in 

this research started to do software business in the first place. 

Firstly, in both industrial companies, at some layer in the organization, the 

understanding of the value of software and of the difficulties of selling software 

was not developed sufficiently well. As a result, the industrial company’s 

customer was promised that they would get software developed by the industrial 

company, even though this had not been planned. This represented a change in the 

industrial company’s market, and because it would either pay off for the company 

financially or because it allowed the company to improve its competitive offering, 

the industrial company agreed to sell the software. Software business, thus, was 

not intended in these cases by the industrial company, but as software business 

offered the company some kind of competitive advantage (e.g. by yielding 

enough profit, where the company had profit-maximizing objectives, or by 

enabling them to offer customers better service than the competition as a plural 

objective of strategy), the company decided to engage in this new kind of 

business. However, the opportunity to sell software was only seized because the 

assessment of the resources needed had indicated that sufficient resources could 

be spared from the company’s core business.  

Secondly, the industrial company wanted to extend its current business 

activities to include software business, with the objective of making profit. Both 

industrial companies established a software spin-off in this situation, during the 

time of the IT boom at the turn of the century. In both cases, the extension of 

business activities was related to the industrial companies’ current business 
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activities, supporting the industrial company’s core business or adding additional 

value to the industrial company’s core business.  

In short, the following proposition is made to answer research question 1:  

An industrial company starts to do software business in order to offer 

additional services to its existing customers, or extend its current business 

operations. In doing so, the company can start to do software business for 

profit-maximizing reasons and/or can pursue objectives other than the 

maximization of profit. 

9.2 How does an industrial company get involved with software 
business? 

In order to answer this second research question, it was necessary to consider the 

process of strategy formation in relation to software business in the industrial 

companies, the dynamic capabilities of the industrial companies, and the way in 

which these dynamic capabilities “used” the processes related to resources and 

capabilities. 

The industrial companies examined by this research got involved in software 

business in two ways. From a strategy perspective, software business was either 

intended by the industrial company and started deliberately by the establishment 

of a spin-off, or it was unintended and emerged from current core business 

activities within the industrial company. In the emergent cases, resource 

availability for software business was assessed prior to deciding whether to 

actually do business with software. Additionally, in the deliberate cases, the 

industrial company established a software spin-off to offer software products 

and/or services, mainly with newly hired personnel who then had to develop the 

set of capabilities needed for the type of software business in question. 

From an operational perspective, an industrial company gets involved in 

software business by using dynamic capabilities to implement its software 

business strategy. These dynamic capabilities use the mechanisms of applying, 

improving and developing capabilities and of picking and exploiting internal and 

external resources to alter the industrial company’s resource and capability base 

in a way that allows the industrial company to start software business. 

The following proposition is made to answer research question 2:  

An industrial company gets involved with software business by allowing a 

change in its strategy. The industrial company implements its emergent or 
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deliberate software business strategy with the help of dynamic capabilities. 

These dynamic capabilities use the mechanisms of resource picking, resource 

exploitation, capability development, capability application, and further 

development of capabilities to change the company’s resource and capability 

base to match the demands of software business. 

9.3 How does the involvement in software business affect the 
industrial company? 

The industrial companies examined in this study have been affected in several 

ways by their involvement with software business, on both the operational and the 

strategy layer.  

From an operational perspective, in the cases where spin-offs were started up, 

a number of individuals had to be picked (human resources) and the capabilities 

necessary for offering the spin-off’s core service or product had to be developed. 

In cases where software business was started within the industrial company or 

where the type of software business changed in the software spin-off, a number of 

existing capabilities could be applied, and a number of capabilities had to be 

developed and/or improved. As this study has shown, the type of software 

business had an influence on which capabilities were needed (see Chapter 7). 

Some capabilities were needed – and thus had to be applied, developed or 

improved – independent of the software business type, while others were 

dependent on the type of software business practised. In the emergent cases of 

software business, the software version management capability and the software 

support and maintenance capability could then be applied in their improved form 

inside the industrial company, improving the company’s internal software 

services. 

The involvement with software business also had an influence on the 

industrial company’s strategy in some cases. Emergent software business in one 

case became deliberate, resulting in the development of additional software 

business capabilities. Additionally, the establishment of a software spin-off 

allowed the industrial company to change its internal software development 

strategy by reallocating its development resources to that spin-off, with the 

objective of making internal software development and related services more 

efficient and giving a greater number of departments access to these services.  

The following proposition is made to answer research question 3:  
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The involvement with software business can have effects both on the 

industrial company’s strategy, and on its resource and capability base. The 

type of software business the company practises has a particular influence on 

the company’s resource and capability base.  

9.4 Concluding words 

In this research, the development of software business in industrial companies has 

been studied. Although only two industrial companies have been researched here, 

software business is regularly started by industrial companies.  

One aspect that has not been directly discussed in this study, but that came up 

when collecting the empirical data, is that of the difficulties related to starting 

software business in an industrial company in the first place. The industrial 

company’s core business is something other than software, and even if an 

opportunity to sell software arises, this opportunity often is not taken. Software is 

still seen mainly as a cost factor by industrial companies, not as a means to 

generate additional profit. It is difficult for an individual employee who comes up 

with an idea involving business with software to get their idea heard by the 

industrial company. In addition, often the resources in the industrial company’s IT 

department are already so tight that employees do not even attempt to present 

their idea about software business to management.  

Software business in industrial companies is often started only if it is 

somehow related to or in some way supports the industrial company’s core 

business. This is, of course, understandable but might be one of the reasons why 

an industrial company might not be able to tap the full potential of software 

business. The industrial company seeks to make profits with its core business, and 

sees software business only as support for their core business. As a result, the 

industrial company might not focus enough on cost control and revenue 

generation with software business, even though there might be much more 

potential for generating revenue and profit with software business.  

This research will hopefully increase awareness in industrial companies of 

the possibilities of software business, and help to prevent the common mistakes 

industrial companies can make when they do not see software as a business 

opportunity in its own right. The author hopes that the identification of 

capabilities important for software business in industrial companies, and the 

observations concerning the applicability of capabilities in different contexts 
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decreases the insecurity industrial companies might feel towards software 

business.   

Research of software business in industrial companies has only recently 

begun, and there are a large number of aspects that could not be addressed in this 

study. However, the author hopes to be able to draw other researchers’ attention to 

this fascinating area of research, not only in relation to software business in 

industrial companies, but also in relation to the role of capabilities and dynamic 

capabilities, and the mechanisms through which they work in companies in 

general.  
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Appendix 1 List of interviews conducted for the 
study 

Interviews conducted for case Conserx. 

Company Interviewee Interviewer Date Duration Pages 

Conserx Interviewee 1 Karin Väyrynen 27.4.2006 01:12:12 16 

Aplec Interviewee 5 

Interviewee 4 

Karin Väyrynen 15.9.2006 01:25:17 21 

Conserx Interviewee 1 Karin Väyrynen 15.9.2006 00:41:20 10 

Aplec Interviewee 2 Karin Väyrynen 19.4.2007 03:01:35 41 

Conserx Interviewee 3 Karin Väyrynen 01.6.2007 01:39:43 18 

Aplec Interviewee 5 Karin Väyrynen 01.6.2007 01:21:01 19 

Aplec Interviewee 6 Karin Väyrynen 28.5.2007 00:52:13 5 

Conserx Interviewee 1 Karin Väyrynen 21.10.2008 01:17:43 22 

Aplec Interviewee 4 Karin Väyrynen 21.10.2008 01:03:33 18 

Aplec Interviewee 2 Karin Väyrynen 21.10.2008 02:08:11 29 

Interviews conducted for case Halcinson. 

Company Interviewee Interviewer Date Duration Pages 

Halcinson Interviewee 7 Karin Väyrynen 23.08.2007 01:47:13 18 

Halcinson Interviewee 8 Karin Väyrynen 29.10.2007 02:17:31 32 

Halcinson Interviewee 7 Karin Väyrynen 31.10.2007 02:11:34 25 

Halcinson Interviewee 10 Karin Väyrynen 31.10.2007 ~ 01:20:00 10 

Telstanet Interviewee 9 

Interviewee 11 

Karin Väyrynen 05.11.2007 01:44:44 25 

Halcinson Interviewee 7 Karin Väyrynen 17.12.2007 02:00:03 21 

Halcinson Interviewee 10  Karin Väyrynen 23.7.2008 ~ 01:20:00 13  

Halcinson Interviewee 8 Karin Väyrynen 24.7.2008 01:45:04 21 

Halcinson Interviewee 7 Karin Väyrynen 11.8.2008 02:45:53 28 

Telstanet Interviewee 9 Karin Väyrynen 17.12.2008 02:02:31 27 
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Appendix 2 Resources and capabilities identified 
for each software business case 
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Appendix 3 List of codes used for classifying 
and analyzing the empirical data in NVivo 

 
Tree Node Child Level 1 Child Level 2 Definition 

Company/Case    

 Conserx  Case company 1: Conserx 

  Case 1a Information related to Case 1a 

  Case 1b Information related to Case 1b 

  Case 2 Information related to Case 2 

  Case 3 Information related to Case 3 

 Halcinson  Case company 2: Halcinson 

  Case 4 Information related to Case 4 

  Case 5 Information related to Case 5 

  Case 6 Information related to Case 6 

 

Capability    

 C1  Software application development capability 

 C2  Software integration capability 

 C3  Software support / maintenance capability 

 C4  Software version management capability 

 C5  Software training capability 

 C6  Capability of understanding user needs 

 C7  Requirement engineering capability 

 C8  Software documentation capability 

 C9  Software project management capability 

 C10  Capability of estimating the resources needed for 

software development / software business 

 C11  Software business process creation capability 

 C12  Software sales / marketing capability 

 C13  Capability of estimating the customer segment size 

 C14  Cost control capability 

 C15  Software branding capability 

 C16  Capability of predicting market development 

 C17  Capability of identifying business opportunities 

 C18  Software productization capability 

 C19  Capability of creating software contracts 

 C20  Capability of pricing software and related services 

 C21  Software purchasing capability 

 C22  Capability of budgeting for the purchase of software 

 C23  Capability of making offers when selling software 

projects 
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Tree Node Child Level 1 Child Level 2 Definition 

Resource    

 SWR  Software resource 

 HR  Human resource 

  Ext HR External human resource 

  Int HR Internal human resource 

 FR  Financial resource 

 

Processes    

 Develop C  Text segments identifying capability development  

 Apply C  Text segments identifying capability application 

 Develop C 

further 

 Text segments identifying capability improvement 

 Pick R  Text segments identifying resource picking 

 Exploit R  Text segments identifying resource exploitation 

 Release R/C  Text segments identifying capability or resource 

release 

 

Strategy    

 ST-Objective  Objective of strategy  

  ST-O-profit Text segments suggesting that the objective of 

software business was profit-maximizing 

  ST-O-plural Text segments suggesting that the objective of 

software business was plural 

 ST-Process  Process of strategy formation 

  ST-P-del  Text segments suggesting that the process of the 

software business strategy was deliberate 

  ST-P-em Text segments suggesting that the process of the 

software business strategy was emergent 

 ST-Focus  Focus of strategy 

  ST-F-ex Text segments suggesting that the focus of strategy 

was exogenous 

  ST-F-endreg Text segments suggesting that the focus of strategy 

was endogenous regeneration 

  ST-F-exreg Text segments suggesting that the focus of strategy 

was exogenous regeneration 

The nodes used to code the data are written in bold.  



A C T A  U N I V E R S I T A T I S  O U L U E N S I S

Distributed by
OULU UNIVERSITY LIBRARY

P.O. Box 7500, FI-90014
University of Oulu, Finland

Book orders:
OULU UNIVERSITY PRESS
P.O. Box 8200, FI-90014
University of Oulu, Finland

S E R I E S  A  S C I E N T I A E  R E R U M  N A T U R A L I U M

524. Pujol, François (2009) Experiments on fatty acids chain elongation and glycan
flipping in the ER membrane   

525. Lampila, Satu (2009) The causes and consequences of population declines of two
boreal forest species. The case of the willow tit (Parus montanus) and the Siberian
flying squirrel (Pteromys volans)    

526. Anttila, Katja (2009) Swimming muscles of wild, trained and reared fish. Aspects
of contraction machinery and energy metabolism    

527. Roppola, Katri (2009) Environmental applications of manometric respirometric
methods   

528. Arhippainen, Leena (2009) Studying user experience: issues and problems of
mobile services. – Case ADAMOS: User experience (im)possible to catch?    

529. Niemelä, Marika (2009) Biotic interactions and vegetation management on coastal
meadows   

530. Sørensen, Louise Ilum (2009) Grazing, disturbance and plant soil interactions in
northern grasslands   

531. Salo, Antti (2009) Expression of lysyl hydroxylases and characterization of a novel
disorder caused by mutations in the lysyl hydroxylase 3 gene   

532. Vaismaa, Matti (2009) Development of benign synthesis of some terminal ?-
hydroxy ketones and aldehydes   

533. Meriläinen, Gitte (2009) Structural and enzymological studies of the thiolase
enzymes   

534. Astorga, Anna (2009) Diversity patterns in marine and freshwater environments.
The role of environmental and spatial factors across multiple scales    

535. Rivinoja, Antti (2009) Golgi pH and glycosylation   

536. Salmi, Tuukka (2009) Very small families generated by bounded and unbounded
context-free languages   

537. Kokkonen, Nina (2009) Role of altered pH homeostasis and hypoxia in the
phenotypic changes of cancer cells   

538. Kangas, Katja (2009) Recreation and tourism induced changes in northern boreal
environments   

539. Laari-Salmela, Sari (2009) The process of strategy formation in software business:
three cases from Kainuu region, Finland 



A
B
C
D
E
F
G

UNIVERS ITY OF OULU  P.O.B . 7500   F I -90014  UNIVERS ITY OF OULU F INLAND

A C T A  U N I V E R S I T A T I S  O U L U E N S I S

S E R I E S  E D I T O R S

SCIENTIAE RERUM NATURALIUM

HUMANIORA

TECHNICA

MEDICA

SCIENTIAE RERUM SOCIALIUM

SCRIPTA ACADEMICA

OECONOMICA

EDITOR IN CHIEF

PUBLICATIONS EDITOR

Professor Mikko Siponen

University Lecturer Elise Kärkkäinen

Professor Hannu Heusala

Professor Helvi Kyngäs

Senior Researcher Eila Estola

Information officer Tiina Pistokoski

University Lecturer Seppo Eriksson

University Lecturer Seppo Eriksson

Publications Editor Kirsti Nurkkala

ISBN 978-951-42-9310-8 (Paperback)
ISBN 978-951-42-9311-5 (PDF)
ISSN 0355-3191 (Print)
ISSN 1796-220X (Online)

U N I V E R S I TAT I S  O U L U E N S I SACTA
A

SCIENTIAE RERUM 
NATURALIUM

U N I V E R S I TAT I S  O U L U E N S I SACTA
A

SCIENTIAE RERUM 
NATURALIUM

OULU 2009

A 540

Karin Väyrynen

EVOLUTION OF SOFTWARE 
BUSINESS IN INDUSTRIAL 
COMPANIES: RESOURCES, 
CAPABILITIES AND 
STRATEGY

FACULTY OF SCIENCE,
DEPARTMENT OF INFORMATION PROCESSING SCIENCE,
UNIVERSITY OF OULU      

A
 540

AC
TA

 K
arin Väyrynen


	Abstract
	Acknowledgements
	Abbreviations
	Table of contents
	1 Introduction
	1.1 Background of the study and research gaps
	1.2 Research problem and research questions
	1.3 The empirical domain – software business
	1.3.1 The software industry
	1.3.2 Software business types

	1.4 Selection of suitable theories
	1.4.1 An overview of the field of strategic management
	1.4.2 Recently applied theories in strategic management research
	1.4.3 Selection of suitable theories for this research
	1.4.4 Justification of the research

	1.5 Outline of the research

	2 Resource- and Capability-Related Theories
	2.1 Resource-based view of the firm
	2.1.1 Definitions of resources
	2.1.2 Classifications of resources

	2.2 Capability approach
	2.2.1 Definitions of capabilities
	2.2.2 Classifications of capabilities

	2.3 Dynamic capabilities
	2.3.1 Definitions of dynamic capabilities
	2.3.2 Classifications of dynamic capabilities

	2.4 Previous research using the resource, capability and dynamiccapability approaches
	2.4.1 The resource-based view in previous research
	2.4.2 The capability approach in previous research
	2.4.3 The dynamic capability approach in previous research
	2.4.4 Creation of competitive advantage through resources andcapabilities

	2.5 Summary

	3 Business Strategy – A Conceptual View
	3.1 Objective of strategy
	3.2 Process of strategy formation
	3.3 The outcome of strategy
	3.4 The focus of strategy
	3.4.1 Strategy of exploitation
	3.4.2 Strategies of exogenous and endogenous regeneration

	3.5 Summary

	4 A Model of the Development of SoftwareBusiness in Industrial Companies
	4.1 Conceptual terminology
	4.2 A priori analysis framework
	4.2.1 The inner context – operational level
	4.2.2 The outer context – strategy
	4.2.3 Combining inner and outer context
	4.2.4 Resources and capabilities focused on in the analysis

	4.3 Summary

	5 Research Methodology
	5.1 Ontological, epistemological and methodologicalconsiderations
	5.1.1 Ontological positions
	5.1.2 Epistemological positions
	5.1.3 The ontological, epistemological and methodological positionof the research at hand

	5.2 Case study research
	5.2.1 Justification for conducting this research as a qualitative casestudy
	5.2.2 Types of case studies
	5.2.3 Research design
	5.2.4 Data collection
	5.2.5 Validity and reliability of qualitative case studies

	5.3 Empirical data collection
	5.4 Research process and empirical data analysis
	5.4.1 Research process following replication logic
	5.4.2 Analysis of the empirical data

	5.5 Summary

	6 Within-Case Analysis of the Development ofSoftware Business in Industrial Companies
	6.1 Case company Conserx
	6.1.1 Software Business Case 1: the ProPIDesign tool – enterprisesolution system
	6.1.2 Software Business Case 2: spin-off Docermet – applicationservice provision
	6.1.3 Software Business Case 3: spin-off Aplec – professionalsoftware services
	6.1.4 Summary of software business cases related to Conserx

	6.2 Case company Halcinson
	6.2.1 Software Business Case 4: Technology Package – enterprisesolution system
	6.2.2 Software Business Case 5: Spin-off Telstanet – softwareproduct
	6.2.3 Software Business Case 6: spin-off Telstanet – professionalsoftware services
	6.2.4 Summary of software business cases related to Halcinson

	6.3 Summary

	7 Cross-Case Analysis of the Development ofSoftware Business in Industrial Companies
	7.1 Analysis based on the context of software business type
	7.1.1 Comparison of enterprise solution system type cases
	7.1.2 Comparison of professional software services type cases
	7.1.3 Comparison of capabilities between different softwarebusiness types
	7.1.4 Summary

	7.2 Business-level analysis based on the context of strategydimensions
	7.2.1 Analysis based on the objective of strategy
	7.2.2 Analysis based on the process of strategy formation
	7.2.3 Analysis based on the focus of strategy

	7.3 Company-level analysis based on the strategy of startingsoftware business in industrial companies
	7.4 Analysis concerning the dynamic capabilities of the casecompanies
	7.5 Summary

	8 Discussion
	8.1 A model of the development of software business in industrialcompanies
	8.1.1 Inner context – processes which can create competitiveadvantage
	8.1.2 Outer context – strategy
	8.1.3 Dynamic capabilities and market change

	8.2 Theoretical implications
	8.2.1 Resource and capability theory-related findings
	8.2.2 Findings concerning dynamic capabilities
	8.2.3 Findings concerning the creation of (sustained) competitiveadvantage
	8.2.4 Software business related findings

	8.3 Managerial implications
	8.3.1 Implications for industrial companies doing software business
	8.3.2 Implications for software business practitioners

	8.4 Summary
	8.4.1 Limitations of the research
	8.4.2 Suggestions for further research


	9 Conclusions
	9.1 Why does an industrial company start to do softwarebusiness?
	9.2 How does an industrial company get involved with softwarebusiness?
	9.3 How does the involvement in software business affect theindustrial company?
	9.4 Concluding words

	References
	Appendices



