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I. Abstract 

 

Knowledge assets and their effective management have become a popular topic to study as a 

method to obtain competitive advantage. Simultaneously, an increasing competition in global 

markets is forcing organizations to innovate in a continuous basis, which is increasing more 

than ever the pressure on the innovation practices. In this sense, this study aims to understand 

the effect that knowledge management can cause in firms’ innovation process.  

However, literature suggests that the mere existence of an effective knowledge management 

strategy does not guarantee sustained performance. Hence, there are two more elements 

included in the theoretical framework and combined with knowledge management topic. 

These elements are the organizational capabilities and the organizational learning. In such 

way, organizational capabilities refer to both organizational and dynamic capabilities, 

meaning the routine and daily activities and the ability to shape such routines. In addition, 

organizational learning relates to the ability of the firms to learn and adapt to market changes 

both by exploration and exploitation approach. 

In order to answer the research question, the concepts introduced above have been applied 

to the medical device industry, which most important characteristics have been discussed and 

then applied to a theoretical framework created by the author. 

The findings show that there is no specific element of the exposed framework that can solely 

support sustained performance. Medical device firms must combine knowledge management 

related activities and integrate such resources in the organizational capabilities. By doing so, 

the firms increase both their technological and marketing capability. 

By doing so, medical device firms are able to expertise and obtain knowledge resources from 

new technologies, at the same time that they acquire inputs from outside the firms 

boundaries, especially from end-users, in order to identify not only current but also future 

needs. Furthermore, regulation and patent knowledge must also be acquired and then, 

integrated in the innovation process at the precise stage, so they can also support the 

innovation practice. In this sense, this study produces remarkable results that can be 

investigated in further researches. 
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1. Introduction 

Knowledge is one of today`s most important resources, and thanks to it, organizations can 

progress in the current economy, which is more knowledge-base than ever before. Because 

of changes in the society, knowledge is becoming a strong competitive driver for organization 

success and firms are truly dependant on their ability to manage knowledge. Consequently, 

knowledge topic is becoming a common field of study. This is because, unlike the traditional 

tangible assets, knowledge can be identified as a complex asset to imitate and replicate by 

competitors due to its intangibility nature (Kaplan & Norton, 2000). 

At the same time, organizations are currently forced to think and act innovatively in order to 

keep up with the pace of the market, which is more competitive than ever. Innovation is 

crucial in today´s markets, since it does not only allows firms to improve existing products and 

create new ones, but also to possess the capacity to adapt, mutate and change due to 

variations in the market and the business environment. For this matter, firms seeking to 

innovate are giving an increasing attention on how knowledge and its effective management 

can act as a driver for both performance and innovation. 

In this sense, innovation emerges when certain circumstances are fulfilled, and knowledge 

management seems to be important for this mater. It fosters the knowledge sharing creation 

and sharing, apart from other functions, which can support innovation process in different 

stages and methods. Thus, there is an extensive research that has already been made in 

regards with knowledge management. However, despite the existing and vast literature, there 

are still a high number of uncertainties related to the knowledge topic. Additionally, 

knowledge management can also bring up several complexities and challenges, since due to 

its intangibility, managers often do not know how to expertise in this topic. Along this thesis, 

elements as knowledge and its relation with innovation will be discussed in detail. 
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2. Problem Statement 

As it is argued before, there is an increasing focus in knowledge assets and their management 

from the business perspective as a driver for innovation. Nevertheless, if the literature is 

consulted, there can probably be many concepts that are considered to have a positive effect 

on innovation. In this sense, drivers for innovation in organizations can be considered as 

internal or external. At the same time, any element that increases creativity or the interaction 

with market agents that also facilitate innovation can be considered as innovation drivers. 

Additionally, market characteristics can, in some way, affect the firms´ innovation as well.  

However, it is important to mention that there is no single element that can solely lead to 

innovation excellence in an organization, but a combination of processes and elements both 

tangible and intangible. Nevertheless, what can be stated is that specific concepts can have a 

more powerful influence on innovation practice 

As a result, knowledge has been raised by modern organizations as a facilitator for the 

innovation process in many different ways. However, there are several challenges attained to 

the application and management of knowledge within a firm. Its intangibility, makes this asset 

unique, but it also causes a lot of confusion and lack of control on a management level at the 

same time. Furthermore, it can be considered as a public good and unlike physical resources, 

it can be used and re-used without losing value. However, its value drops rapidly as it is 

diffused among firms. 

At the same time, identifying knowledge management impact on the organization in the short 

term is not a simple task. It is also causes a challenge when evaluating the firm current 

practices and its potential improvements. Additionally, the process of managing knowledge is 

dependant of other elements that a firm also need to manage properly. Hence, it can be stated 

that despite its potential impact to the firm, there is no clear and simple guideline for 

knowledge management to be fully controlled in today´s organizations. 

Consequently, it can be agreed that innovation and knowledge management are widely 

discussed topics. However, despite the extensive available literature, there are several 
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uncertainties not only in the management of each of them, but also in how and to what extent 

they are related. 

Hence, the research question that will be answered along this study is: 

How can Knowledge Management be utilized to foster innovation in an organization? 

As it has been introduced before, knowledge management is a topic that has been extensively 

studied. If the scope of the study is exclusively oriented towards innovation, the number of 

available literature is reduced, however, there are still a great number of articles in relation 

with this topic. Existing knowledge management systems that try to bond knowledge 

management and innovation can be considered as limited if only include knowledge 

management elements.  

Therefore, there are additional theoretical elements that will be included in this study and will 

provide a better understanding of the process. These elements are the organizational 

capabilities, which refer to the assimilation and capacity of the firm to utilize knowledge 

instead of the mere existence of knowledge resources. In addition, another important concept 

in this study will be the organizational learning, which facilitates the analysis of this topic in 

the long-term by setting a development of knowledge strategy and related terms over the 

time. Additionally, this study will utilize the medical device industry in order to apply the 

theoretical assumptions. This market brings together a set of stimulating characteristics in 

regards with innovation, and it can be considered as an ideal scenario to apply the theory that 

will be discussed on a later stage. 
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3. Structure 

This thesis can be divided in three main blocks: First, a theoretical framework has been created 

by the author, which is supported by a discussion of different theories in the topics of 

knowledge management, organizational capabilities and organizational learning. This 

framework is supported by a prior definition of terms chapter, which increases the basic 

knowledge of the reader and facilitates the reading of the theory chapter. Secondly, the 

market in which the framework will be applied is presented, by highlighting and discussing the 

most important characteristics that affect firms operating in the medical device industry. Then 

finally, the two previous blocks are discussed in the implications chapter, by applying the 

theoretical framework in the chosen market. Additionally, a conclusion chapter follows the 

implication chapter and finalizes the study. 

 

4. Philosophy of Science 

Science is related with examining reality in an objective way and drawing conclusions from 

evidences and/or observations. However, there are several methods identified in order to get 

to such conclusions. In this manner, the research philosophy adopted for a work relates to the 

way the author views the world. Additionally, it also refers to the development of knowledge 

in a scientific work and the nature of that knowledge. In this sense, this perspective of the 

world makes scientists to choose a specific set of methods that are more suitable for that 

strategy. However, it cannot be stated that there is a specific research philosophy better than 

another, since that fact depends on the research question that authors seek to answer 

(Saunders, Lewis, & Thornhill, 2009). 

From an epistemological point of view, meaning the author´s view of what constitutes 

acceptable knowledge, it can be stated that the approach utilized in this work is the 

interpretivism. This approach refers to the utilization of subjective meanings and social 

phenomena. Hence, it can also be stated that with this approach the main focus is upon the 

details of a certain situation. In this sense, interpretivism can also be related as a utilized by 

“feeling” researcher type, meaning that the focus of the study is more related with feelings 

and attitudes toward a specific situation, instead of in more tangible elements. However, and 
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as it is also recognized by the available literature of this topic, despite there can be a 

predominant approach, that fact does not mean that others can also be used to some extent 

in the study. In this sense, it can also be agreed that positivism approach, , meaning that only 

observable phenomena can provide credible data, is also necessary when doing 

generalisations and trying to reduce wide phenomena to simpler elements (Saunders, Lewis, 

& Thornhill, 2009). 

For this work, the reasoning that has been utilized in order to understand an existing problem 

is the deductive method. Deductive reasoning has three main factors: A premise, or basic 

belief that is used as a starting point, and in the case of this work is the belief that knowledge 

management increases innovation. The next factor is the evidence that in the case of this 

thesis is the theory, meaning the existing literature in regards with the topic. The last part is 

the conclusions, which refers to the final analysis of the discussed elements. 

In regards with the research design, a normative approach has been utilized in regards with 

the understanding of how knowledge management can improve the innovation process. 

However, it can be agreed that in order to improve something, it first needs to be understood. 

Hence, it is implicit that this thesis also intends to utilize a descriptive and explanative 

approach towards knowledge management effect on innovation. 

 

5. Definition of terms 

In order to facilitate the understanding of the thesis, there are several key concepts that will 

be used along the study. These concepts are detailed below. 

Knowledge: Knowledge should not be confused with information or data. It is a mix of 

experiences, values and contextual information that provides a framework in which an 

individual can apply new experiences (Nonaka & Takeuchi, 1995). 

Explicit knowledge: This type of knowledge is formalized and codified, and it is sometimes 

referred to as know-what (Brown & Duguid, 1998).It is therefore fairly easy to identify, store, 

and retrieve (Wellman, 2009). This is the type of knowledge most easily handled by Knowledge 
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Management Systems. It can be found in: databases, memos, notes, documents, etc. (Kourie, 

Snyman, & Botha, 2008). 

Tacit knowledge: It is sometimes referred to as know-how (Brown & Duguid, 1998) and refers 

to intuitive, hard to define knowledge that is largely experience based. Because of this, tacit 

knowledge is often context dependent and personal in nature. It is hard to communicate and 

deeply rooted in action, commitment, and involvement. Tacit knowledge comes from human 

minds and it includes cultural beliefs, values, attitudes as well as skills. (Nonaka & Takeuchi, 

1995) 

Embedded knowledge: This type of knowledge is locked in culture, routines, processes 

structures, etc. Therefore, it can be challenging to implement since it is complex to manage 

organizational culture and routines. It is found in rules, ethics, etc. and it is important to 

understand that even though it can exist in explicit sources, the knowledge itself is not 

necessarily explicit (a rule that can be written in a manual) (Gamble & Blackwell, 2002). 

Intangible assets: From a business point of view, they are non-physical and non-financial 

assets which can prove to be valuable for firms and critical in order to obtain long term-success 

or failure (Kaplan & Norton, 2000). 

Knowledge Management: Knowledge management can involve a wide range of activities, as 

creation, acquisition, sharing, utilization of knowledge. The aim of all these activities is the 

effective and efficient use of knowledge resources (Nonaka & Takeuchi, 1995). 

Organizational capabilities: They refer to the firm capacity of developing its activity, based on 

routinized processes and systems which are improved by learning-by-doing. Hence, they are 

used to perform the everyday activities on an on-going basis. They are also called 

organizational routines and first-order capabilities (Kosonen & Ellonen, 2010). 

Dynamic capabilities: They are related to the inimitable capacity that a firm possess to reshape 

and configure its assets in order to respond to business changes. In other words, they are able 

to modify and extend the organizational capabilities (Schreyogg & Kliesch, 2005). 
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Innovation Management: This term applies for both organizational and product innovation. It 

allows the organization to respond to internal or external opportunities by using its creativity 

to pursue new ideas, processes or products. 

Absorptive capacity: Ability of a firm to assimilate, apply and recognize the value of new 

knowledge (Cohen & Levinthal, 1990). 

Information and communication technology (ICT): More specifically referred as Information 

Technology (IT). This concept refers, in this study, to the technological tools that firms use in 

order to facilitate the exchange of information, data and knowledge not only within a firm, 

but also between the identified stakeholders of an economy ecosystem. 

 

6. Theoretical Framework 

The theoretical framework that will later sustain the thesis is presented in this section. In this 

way, knowledge management, capabilities and organizational learning theories are first 

discussed. Then, these three fields are merged and integrated in a model created by the 

author. The aim of this model is to present the relationship between knowledge management 

and capabilities and how their efficient combination through organizational learning can lead 

to innovation. At the same time, innovation also increases the competitive advantage, which 

will lead to a firm superior performance. Corporate performance can be defined in this context 

as the organization rate of success when trying to achieve either financial or non-financial 

goals (e.g. growth, reputation, quality, sales and revenue) (Easterby-Smith & Prieto, 2008). 

The chapter first starts setting the main scenario, by introducing the Resource-Based View 

theory of the firm and its continuation, which is the Knowledge-Based View theory of the firm, 

both related with knowledge management and dynamic capabilities theories. These two 

frameworks help to identify knowledge assets as resources. At the same time, it also 

recognizes the need of integrating those resources into organizational routines and 

capabilities. 
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6.1 Introduction to the framework – Resource Based View 

One of the most important frameworks that include such intangible assets is the Resource 

Based View (RBV). According to this theory, the true value of a firm resides in its resources, 

which can be both tangible and intangible, and the effectively deployment of these resources. 

In this way and according to the RBV, it is more efficient for a firm to exploit opportunities by 

using existing resources than acquiring new skills for each different opportunity (Barney, 

1991). 

The foundation of RBV theory of the firm comes from Penrose’s work in the 60s, who 

identified an organization as a collection of productive resources, both physical and human 

(Curado, 2006). It finally emerged between 80s and 90s and it was proposed by Wernerfelt, B. 

(“The Resource-Based View of the Firm”), Prahalad and Hamel (“The Core Competence of The 

Corporation”) and Barney, J. (“Firm resources and sustained competitive advantage”), among 

others. 

Especially in the next years after the RBV materialized, most of the authors stated that a firm´s 

market position is dependent of the unique bundles of not only resources, but also 

capabilities. Therefore, capabilities and resources were considered as one and the same 

(Hoopes, Madsen, & Walker, 2003). However, since Barney and Wernerfelt papers were 

published, there has been a distinction between resources and capabilities in the RBV 

literature (Hoopes, Madsen, & Walker, 2003). Thus, on one hand, resources can be identified 

as an observable, but not always tangible, asset that can be valued. On the other hand, a 

capability is not observable, and consequently intangible per nature, and it can also be 

valuable on its own or enhance a resource (Makadok, 2001). In this work, this distinction is 

applied and resources will be discussed separately from capabilities. 

There are two critical assumptions underlying RBV theory related to the uniqueness of firm´s 

resources: they must be heterogeneous and immobile. In this way, the resources used within 

a firm in order to get to competitive advantage differ from other company´s resources. This 

reasoning is based on the fact that otherwise firms would not be able to compete between 

themselves by setting different strategies. Consequently, no competitive advantage would be 

obtained if every company possess the same resources (Barney, 1991). 
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Additionally, resources do not move from one company to another, at least in the short-run. 

Hence, according to RBV theory, resources are immobile by nature. This fact also affects the 

competition environment, since it also prevents firms to replicate resources and strategy 

implementation from other companies (Barney, 1991). 

However, being heterogeneous and immobile is not enough when the firm is aiming to reach 

sustained competitive advantage. In order to obtain it, not only as temporary but also as 

competitive advantage, firm´s resources must be: 

1 Valuable: A valuable resource allows a firm to increase its market position in relation 

to competitors. If this feature is not submitted it can lead to competitive disadvantage. 

2 Rare: In order to support the sustained competitive advantage a resource need to be 

available in short supply in relation to the demand. If not fulfilled it can lead to 

competitive parity. 

3 Imperfectly Imitable and Non-substitutable: Resources need to be costly to imitate 

and replicate. There are three reasons for resources being hard to imitate: 

a. Historical conditions that involve resources developed over a long period of 

time. 

b. Causal ambiguity when companies cannot recognize the specific resources that 

cause the competitive advantage. 

c. Social complexity which implies that the resources are based on the culture of 

the company or individual relationships (Hoopes, Madsen, & Walker, 2003). 

This model was initially called VRIN and was later extended with an additional requirement, 

which end up in the current name VRIO (Barney, 1991). 

4 Organized to capture value: Resources that are valuable for the organization need to 

be aligned and organized with management systems, processes, policies etc. in order 

to obtain the full potential of the resource. 
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However, from these four characteristics to capture value of the VRIO model, only Value, 

Inimitability and Organized to capture value are ultimate critical according to some authors. 

The logic behind this is that rareness only matters when the resource is actually valuable and 

hard to imitate (Hoopes, Madsen, & Walker, 2003). 

Despite this theory has been used and analysed by many authors, there are also some 

criticisms to it. According to this criticisms, RBV theory may be tautological, since the value-

creation strategy is based on resources that are, at the same time, valuable. In this way, they 

argue that this reasoning is circular and invalid. Additionally, different set of resources can 

generate the same value for firms and, hence, the firm would not obtain competitive 

advantage even by fulfilling the VRIO attributes (Priem & Butler, 2001). 

As it is stated before, the resource that will be discussed and analysed along this thesis will be 

knowledge. Accordingly to this, it is relevant to highlight an extension of RBV framework. That 

is the Knowledge-Based view. This theory follows the same principles of the RBV. However, it 

does raise knowledge as the most important strategic resource, giving to this asset a higher 

value than in the RBV. Hence, KBV focuses only in intangible assets and its importance to the 

firm competitive advantage (Davenport, 1997). 

Additionally and according to KBV, it is also important to mention that the organization is not 

the only one that creates, shares and utilizes knowledge but also the individuals performing 

this action. However, it cannot be simply said that organizational knowledge is solely the sum 

of individual knowledge (tacit knowledge), since there is also codified knowledge which is 

integrated in rules, procedures etc. within firm’s processes and systems (Brown & Duguid, 

1998). 

Consequently and accordingly with the theory discussed in this chapter, it can be stated that 

a firm that possesses and exploits valuable and rare resources will attain competitive 

advantage. If these resources are non-substitutable and inimitable, this competitive 

advantage will be sustained. Therefore, the attainment of these advantages will enable the 

firm to improve its short-term and long-term performance (Newbert, 2008). As it will be 

extensively developed during the next chapters, these theories also offer insights to 
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innovation management. Thus, the presence and efficient use of organizational resources and 

capabilities positively affect the outcome of innovation process (Brown & Eisenhardt, 1995). 

 

6.2 Knowledge and Knowledge Management  

In the following chapter the concept of knowledge is first introduced. Afterwards, the four 

main knowledge elements discussed in this thesis will be presented: Internal knowledge 

Creation, External knowledge sourcing, Knowledge Sharing and Knowledge Utilization. As it is 

mentioned in the chapter before and according to several authors, knowledge is an important 

resource under RBV theory of the firm. However, it is under KBV perspective when this 

resource is identified as the main source for sustained competitive advantage (Curado, 2006). 

In order to introduce knowledge management elements, first it is important to further 

characterize the concept of knowledge, since there is much misunderstanding due to the 

different definitions that can be perceived. Knowledge is created between individuals and 

organizations and should be understood as dynamic. Additionally, it is context-specific, since 

it depends on a particular time and space (Hayek, 1945). Additionally, knowledge is relational, 

meaning that such things as “true” are related to each individuals believe, and may be 

different for each person (Howells, 1996). Despite knowledge concept is sometimes confused 

with information, it should be stated that information is not context-specific and, actually, it 

is when this context is given to information when knowledge arises (Balogun & Jenkins, 2003). 

In addition, there are several characteristics of knowledge that should be considered from the 

business perspective. For instance, knowledge can be transferred not only across 

organizations, but also within a firm (explicit knowledge easier than tacit knowledge). 

Knowledge will not be received equally by two different individuals, due the aggregation 

capacity of each person (absorptive capacity). Moreover, human brain has a limited capacity 

to assimilate knowledge and, hence, individuals tend to specialize in particular areas of 

knowledge (Balogun & Jenkins, 2003). In this way, these characteristics should be considered 

by management from every company when implementing a knowledge management 

strategy. 
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Knowledge management, hence, is recognized by a wide range of authors as a potential driver 

for innovation, by facilitating and fostering idea creation. Additionally, in order to positively 

affect the firm innovation capacity, knowledge management should also be aligned with 

organizational vision and culture (Krsitc & Petrovic, 2012). In the following sections, different 

elements within knowledge management are discussed. 

 

6.2.1 Internal knowledge creation 

Internal knowledge creation can be identified as one of the “main steps” in the knowledge 

management process. This reasoning is followed by the assumption than in order to share and 

utilize something, it needs to be created first. However, regarding knowledge and intangible 

assets management, the boundaries may become blurry, since there is a number of back loops 

and dependencies between every knowledge management component.  

Knowledge creation demands interaction between tacit and explicit knowledge. In this way, 

explicit and tacit knowledge quickly lose their meanings if we separate them. To understand 

how organizations create knowledge dynamically, there are three elements that need to be 

introduced in detail: SECI process, Ba and Knowledge assets. This model is based on Nonaka, 

Toyama and Konno work in their article “SECI, Ba and Leadership: a Unified Model of Dynamic 

Knowledge Creation (2000)”. 
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1-. SECI Process: Knowledge conversion 

The already mentioned interaction between the two types of knowledge expands both of 

them in quality and quantity. In this way, there are four types of knowledge conversion that 

are shown in the figure below: 

Figure 1: Knowledge Creation Process (Nonaka & Takeuchi, 1995) 

 

a. Socialization is the process of converting new tacit knowledge by sharing experiences. As 

it is previously introduced, tacit knowledge is difficult to formalize and transmit. Hence, it 

is space and time-specific. Consequently, firms often acquire and take advantage of the 

tacit knowledge embedded in customers and suppliers by the simple act of interacting 

with them. 

b. Externalization occurs when tacit knowledge is made explicit. As a consequence, 

knowledge is formalized, allowing it to be shared with others in a more efficient way. Then, 

that knowledge becomes the basis of new one. 

c. Combination is the process of converting explicit knowledge into more specific sets of 

explicit knowledge. 

d. Internalization knowledge conversion is based on how the explicit knowledge shared 

among the organization becomes tacit knowledge amongst each individual by “learning by 

doing”.  
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It is highly important to understand that the movement through the four modes is a spiral, 

not a circle. As it was pointed at the beginning of this section, the interaction between explicit 

and tacit knowledge increases both in quantity and quality. Moving in a circle would mean 

that the ending point is the same that the starting point. However, not only the outcome is 

different, but also the spiral becomes larger in scale as it moves up through the ontological 

levels. 

2-. Ba – shared context in the knowledge creation process:  

As it is said before, knowledge needs a context in order to exist. This is where the knowledge 

creation process takes place and Ba asset becomes relevant. There are four types of Ba which 

are divided in two types of dimensions depending on the Types of Interaction and the Media 

where this process knowledge takes place. Thereby, different combination of Interaction with 

Media leads to a different Ba and, hence, a different context in which the knowledge creation 

process takes place. 

3-. Knowledge Assets 

Knowledge assets are considered the inputs, outputs and moderating factors of the 

knowledge-creating process. Although knowledge is considered to be one of the most 

important assets for a firm to get sustainable competitive advantage, there is not an 

effective tool or system to measure and evaluate them yet. This is due to the tacit nature of 

the knowledge. These assets can be based on tacit knowledge (experiential assets or routine 

assets) or in explicit knowledge (conceptual assets or systematic assets). In this way, assets 

related to tacit knowledge are complex to evaluate and grasp. However, the same 

characteristics make them complex to be duplicated by competitors. 

Internal knowledge creation activity is critically important for an organization, since it will 

increase the amount and the quality of knowledge, as a resource that the company may be 

capable of use in the future. In such a way, it can be agreed that there is a direct relation 

between the internal knowledge creation process and the future competitive advantage that 

a firm may obtain. Of course, as it is also discussed by many authors, it is not only important 

to possess the right resources, but also to utilize them in the most optimal way (Balogun & 

Jenkins, 2003). As it is stated before, internal knowledge creation is to be considered a driver 
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for innovation, since it increases the knowledge resources available within the firm and, 

hence, it facilitates idea creation. 

 

6.2.2 External knowledge sourcing 

The role of external knowledge sources has been repeatedly questioned by different authors, 

warning about the risk of overestimating this practice. For instance, it has been argued that in 

many industries innovation efforts are generated in house (Nelson, 2000). Additionally, 

several studies stated that internal resources are the main drivers of firms’ innovation and 

that external sourcing practice has a limited impact (Oerlemans, Meeus, & Boekema, 1998) 

(Freel, 2003). 

However, knowledge sourcing and the networks used for this matter have been recognized 

by several authors as crucial elements for success and competitiveness (Clifton & Huggins, 

2007). Chesbrough remarked the importance of external ideas for the innovation process 

through his open innovation model. He even proposed that traditional in house R&D is no 

longer the strategic asset it was once (Chesbrough, 2003). Furthermore, various authors as 

Håkannson, Baptista and Swan claimed in their studies that the introduction of new products 

and processes into the market has an important dependency to external agents’ networks. 

 

Internal knowledge vs external knowledge 

In this way, some authors have expressed that a decision needs to be made regarding the 

utilization of external or internal knowledge creation. This was so-called make or buy decision 

(Clifton & Huggins, 2007). In this way, outsourcing and in-house research and development 

has been identified in some studies as substitutes for each other. 

The buy decision was also related to costs savings from not developing in-house R&D. 

However, the later resource-based view approach, and the extension of knowledge-based 

view developed at the beginning of the chapter, emphasizes the fact that external knowledge 

sources are critical not only as way to minimize costs, but also to face competency 

development (Robins & Wiersema, 2006). 
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However, several studies proved that in-house R&D plays a dual role. It does not only generate 

innovation, but also increases absorptive capacity (Cohen, Wesley; Levinthal, Daniel, 1990). 

According to Howells, effective in-house R&D helps the capture of appropriate knowledge, in 

both tacit and explicit forms, by the learning process from external sources (Howells, 1996). 

In other words, external knowledge creation can increase the ability of the firm to find, 

identify and acquire knowledge from external sources. In this way, both practices are 

complementary to each other, if efficiently coordinated, and they can lead to an increase of 

innovation within a firm (Barney, 1991). 

According to the previous chapter, it was stated that internal knowledge creation can lead to 

competitive advantage, since resources can be increased in quantity and quality. However, 

this activity needs to be complemented with the external sourcing. The reason for this is that 

external sourcing helps to identify which are most appropriate resources the firm needs to 

look for. Hence, the relation between internal knowledge creation and external sourcing can 

increase the capability of identifying valuable resources (Davenport, 1997). For the same 

reason, external knowledge sourcing should also be considered a factor that can affect 

innovation, since it increases the ability of the firm to recognize value knowledge that will be 

used in the innovation process. 

 

Types of external sources 

An additional fact to consider regarding the external knowledge sourcing process is the type 

of innovation that the firm is looking for. There are actors that can be determinant in the 

innovation search. External partners are commonly suppliers, customers, lead users, 

universities research centres and industry competitors (Miotti & Sachwald, 1481-1499). 

Therefore, suppliers and clients normally play a role in day-to-day innovation (incremental 

innovation). These actors are called by Faems et al. as “exploitation oriented”, who are mainly 

focused in the practical uses of innovation. Conversely, universities and research centres are 

considered as “explorative oriented”. This fact also needs to be considered by the firm when 

sourcing for external knowledge (Faems, Looy, & Debackere, 2005). 
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At the same time, studies from Cohen and Levinthal (1990) proved that the “explorative 

oriented” knowledge can be more difficult for the firm to assimilate and recognize as valuable, 

since most of the times it is not targeted to the firm needs. 

 

6.2.3 Knowledge sharing 

Even though knowledge sharing is a topic that has been widely studied in the past years it still 

remains ambiguous. This fact is due to the difficulty to document positive results of applying 

knowledge sharing (Charles Lucier, 2001). 

Knowledge can be shared between organizations and also within a firm between individuals. 

It can be argued that organizations can increase external knowledge sourcing by sharing 

knowledge with other organizations, unless sometimes this knowledge is protected due to 

secrecy. From an individual perspective, knowledge sharing is inherited in the daily activities 

performed by individuals. However, as it will be introduced in the next section, individuals 

may not consciously be willing to share knowledge. 

Knowledge sharing is, in essence, the act of making the knowledge available for others within 

the organization. The use of the term sharing implies that the sender does not have ownership 

over that knowledge. Additionally, knowledge sharing also implies a relationship between at 

least two parties. The importance of this practice is that it facilitates a link from the individuals, 

where the knowledge resides, to the organization. On that organizational level is where the 

knowledge is converted into competitive value for the organization (Brown & Duguid, 1998). 

In this way, knowledge sharing can be understood, from the RBV perspective, as making as 

many resources as possible available to as much part of the organization as possible. However, 

there are some factors that must be considered when sharing knowledge within an 

organization (Balogun & Jenkins, 2003). 
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Factors that influence knowledge sharing 

These factors that substance the discussion in the following part have been taken from Minu 

Ipe’s work in his article “Knowledge Sharing in Organizations: A Conceptual Framework” 

(2003).  

As it can be observed in the figure, the sharing of knowledge, as a resource, across the 

organization can be affected by different factors, being the most important of them the 

organizational culture. 

In order to efficiently perform knowledge sharing, the organization must be aware of the 

nature of knowledge, since tacit knowledge can be more complex of sharing due to its 

stickiness (Von Hippel, 1994). The motivation to share knowledge is another factor to be 

considered, since Knowledge is related to people´s ego and motivations, and hence, people 

are not willing to share knowledge without strong personal motivation (Stenmark, 2001). 

Figure 2: Factors that influence Knowledge Sharing (Ipe, 2003) 
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Additionally, the opportunities to share this knowledge is an important factor, especially the 

informal situations, since these channels facilitate face-to-face interaction between individual, 

increasing the trust, which it has already been highlighted as a key point for knowledge sharing 

(Danneels, 2002).  

In addition, information technologies should also be mentioned as facilitators of the 

opportunities to share knowledge factor. According to literature, information technologies 

tools can increase the possibilities to share knowledge under certain circumstances.  

There are two approaches for knowledge sharing in which information technologies can 

provide support: codification and personalization. Codification refers to allow a large number 

of individuals to structure and manage explicit knowledge through common storage so reuse 

of knowledge can be effectively performed. Personalization, from the information technology 

point of view, refers to the tools offered within a firm to achieve transfer of complex 

knowledge. These tools can be knowledge expert directories or video-conference tools 

(Hansen et al, 1999). 

All these factors are influenced by the company culture which impacts on assumptions about 

which knowledge is important, it controls the relationships between the different levels of 

knowledge (organizational, group and individual) and it creates the context for social 

interaction. 

 

6.2.4 Knowledge utilization 

Knowledge use is the application of knowledge to business decisions and opportunities. In 

addition, it is recursive and continually generates feedback that affects and is integrated into 

the other knowledge activities (Curado, 2006). 

Despite being identified as a broad concept to explore, there is not much specific literature 

that discusses knowledge utilization. This is due to the fact that the utilization of knowledge 

is integrated in many of the other firm elements. For instance, it would be quite complex to 

separate knowledge sharing from its use. At the same time, its utilization as a resource can be 

argued to be part of the capabilities development process, in which operational routines are 
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merged and combined with the organizational resources where knowledge is included 

(Easterby-Smith & Prieto, 2008). 

As it is stated at the beginning of the knowledge management section, knowledge creation 

(both internal and external) has a direct relationship with innovation. However, the 

knowledge utilization, which actually allows to effectively deploy such knowledge assets, is 

also critical for this matter. In this manner, it is not only important to create knowledge 

resources, but also to use the right one when needed and to make individuals aware of it 

(Curado, 2006). 

 

6.3 Capabilities 

Until now, knowledge as a resource has been discussed in the previous chapters. However, it 

is not enough for a firm to have valuable and non-imitable knowledge assets. These resources 

also need to be integrated in the routines and activities of the organization through processes 

and systems, so they can become part of organization capabilities (Sirmon, Gove, & Hitt, 

2008). 

There are two types of capabilities that have been already described in the definition of term 

chapter. The first one is the organizational capability that can be understood as lower-order 

capabilities since they are related to the application of organizational resources to perform 

functional activities. The second type is the dynamic capability, which can also be recognized 

as higher-order capabilities, since they deal with change (Collis, 1994). 

 

6.3.1 Organizational Capabilities 

According to Penrose, the firm can be seen as a bundle of resources ready to be used and 

involved in the organization activities, so they can become truly useful for the firm. As a result, 

resources are deployed within the organization over routines and repetitive patterns of 

activity and in respect to this process the capabilities are developed. Hence, capabilities exist 

when resources have been integrated into a specific set of tasks on purpose. In this way, 

organizational capabilities require that the knowledge of individuals is integrated with the 

organization capital equipment and technology (Henry, 2011). 
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As it was presented before, in the same way as resources, capabilities can also lead to 

competitive advantage. In order to make capabilities valuable, they also need to have a high 

durability, since it will make the firm capability not to depreciate and become obsolete in a 

short period (Zollo & Winter, 2002). 

Moreover, the grade of capabilities to succeed depends on two main factors, the quality of 

the organization resources that they sustain and the capability uniqueness if compared to 

competition. There are different terms related to capabilities uniqueness in the existing 

literature. For instance, capability transparency and transferability refer to how simple is for 

competition to identify and transfer existing capabilities of the firm (Henry, 2011). 

However, there are also isolating mechanisms discussed by the literature that prevent the 

imitation of capabilities. For instance, learning and development costs inhibit the possible 

replication from the competitors. This is due to the higher learning and development cost that 

inhibit the copy of capabilities. In addition, ambiguity about how the competitor capabilities 

are created also impedes replication from the competitor (Charles Lucier, 2001). 

When creating assumptions and relationships between organizational capabilities and 

innovation, it can be observed in the literature how two types of organizational capabilities 

are specially mentioned. One of them is the technological capability, which consists of how 

the technological resources are used within the firm to innovate. In this way, this capability 

refers to the firm´s ability to exploit current technological resources within the firm in order 

to perform activities. Additionally, it also refers to the capacity to obtain technological external 

resources and integrate them in the firm´s routines (Kosonen & Ellonen, 2010). Hence, 

technological capability not only helps the firm to get competitive advantage, but also 

increases the firm´s absorptive capacity of utilizing new resources. 

The second type of organizational capability is the market capability, which is related with the 

understanding of potential consumer needs for a specific market. Therefore, this capability is 

focused on the exploration activities that are conducted in order to identify new needs and 
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possibilities (Kosonen & Ellonen, 2010). Consequently, even if these capabilities are presented 

separately, a high relation between them can be identified. 

If these two capabilities are compared with the traditional innovation theory, there is a 

relationship which can be made towards Schumpeter work. In this way, technological 

capability can be related with the technology push approach for innovation, based on the 

creation of innovation without considering user needs in detail. On the contrary, market 

capability can be related to market pull approach for innovation. This approach is based on 

providing innovation to the market by previously identifying a current need in the market 

(Chesbrough, 2003). 

 

6.3.2 Dynamic Capabilities 

Some authors have expressed that organizational capabilities are unchangeable and firms are 

inert by nature (Hannan & Freeman, 1989). However, several studies from the strategic 

management literature have also argued that these capabilities are able to change despite 

they will always be influenced by inertial forces. Moreover, organizational capabilities are also 

path dependent and prior experience will affect their evolution (Clausen, 2013). 

Organizational capabilities can be difficult to modify when needed. This is due to the fact that 

these capabilities are based on routines and they exist underlying the organizational culture. 

However, according to the dynamic capability theory, in order to achieve sustained 

competitive advantage the firm must possess not only unique, inimitable and hard to transfer 

capabilities, but they should also be modifiable, so they can adapt to changing environments 

(Ravasi & Verona, 2003). 

Consequently, a firm may have organizational capabilities that are leading to competitive 

advantage. Nevertheless, firms must be flexible when adapting to changes in the market and 

the industry nowadays. At this point is where dynamic capabilities are needed. These 

capabilities refer to the organization ability to reshape its resources and assets in order to 

respond to business changes. Hence, it can be argued that dynamic capabilities are able to 

modify and extend the organizational capabilities (Chesbrough, 2003). 
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In this manner, in case a firm possesses resources and organizational capabilities but lacks 

dynamic capabilities, it might obtain competitive return in the short run, but long-term returns 

cannot be sustained. This is due to the fact that the firm has not built the capacity to be 

innovative on an on-going basis (Easterby-Smith & Prieto, 2008). 

Several studies have proved the importance of dynamic capabilities in the innovation field. 

The main reason for this is that innovation requires a search for new knowledge, new 

processes and new organizational skills, facilitated by dynamic capabilities. In this regard, 

dynamic capabilities shape and configure the firm organizational capabilities and allow a 

reconfiguration of resources, which is considered as a key driver for innovation (Clausen, 

2013). 

The need for dynamic capabilities is proportional to the diversity and environment change 

rate. In other words, the more competitive a market is, the more important these capabilities 

are for the survival of the firm (Teece D. , 2009) .Hence, and according to the presented facts, 

dynamic capability theory states that what really matters is corporate agility. Thereby, in order 

to obtain sustainable competitive advantage through innovation a firm would need to have 

the ability to sense and shape opportunities and threats. Additionally, it should also recognize 

the opportunities that may arise in the industry. Finally, the firm should also maintain 

competitiveness through enhancing, combining and reconfiguring business enterprise’s 

intangible assets (Teece D. , 2009). 

However, there is also existing literature which criticizes the approach presented in this work. 

One of the main principles of RBV, and dynamic capabilities theory, is that superior 

performance of the firm is a result of superior capabilities. Because of this fact, capabilities 

that belong to superior performance firms are usually analysed and observed in order to be 

replicated (Jerker, Christina, & Zhanyun, 2013). This criticism literature states that a firm 

superior performance might not always be a result of superior capabilities and, hence, the 

effect of capabilities in company performance is not guaranteed. This theory identifies an 

industry as a set of contests, meaning that each of those contests is a period of time. In each 

period of time the industry either has the same characteristics or is affected by the same 
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factors. Consequently, the more contests an industry has, the highest changing environment 

would take place on it.  

Furthermore, this criticism literature states that a critical important factor for this matter is 

the nature of the competitive of the contests over the time in the industry. In other words, 

contests in an industry may have an impact over the time in the degree of relationship 

between capabilities and firm performance. Consequently, in contests that are dependent 

over the time, the relationship between capabilities and performance would be minor, since 

a win in the first contest will may lead to a sustained performance in the following contests. 

Contrary to the statement before, in independent contests the relation between capabilities 

and performance is major, since a firm is required to have continuous wins in several contests 

over the time (Jerker, Christina, & Zhanyun, 2013). 

Along this entire chapter it has been discussed how resources are actually being utilized within 

the firm. Thus, both organizational and dynamic capabilities have been discussed regarding 

their importance when a firm obtains competitive advantage and hence, a better 

performance. Lastly, there has also been a discussion on how these capabilities are related to 

innovation within the firm. 

 

6.4 Organizational Learning 

In the last two chapters, the knowledge management and capabilities literature have been 

discussed. In this previous literature, it has been stated from a high level perspective that one 

of the most important facts in relation to innovation succeed is the organization ability to 

change and reshape either its resources or capabilities. In this manner, organizational learning 

also needs to be included in this theory discussion, and can be described as the capacity of the 

firm not only to learn, but also to recognize the most valuable knowledge for the firm to learn 

(Kane & Alavi, 2007). 

Organizational learning is a term that is closely related to knowledge management. But it is 

agreed by many authors that these concepts are most of the times not well defined. As it is 

presented by Pemberton, successful organizations should create an organizational 

environment that combines organizational learning with knowledge management. Hence, in 
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this chapter the main objective is to establish a definition for organizational learning and its 

relationship with knowledge management (Dimitriades, 2005). 

According to some works and in relation with the previous paragraph, organizational learning 

is supposed to be divided in knowledge elements, as knowledge creation, sourcing, sharing 

and utilization. However, that categorization has been used for knowledge management 

strategy previously in this work, and will not be used in the same way in this chapter (Huber, 

1991). 

Consequently, organizational learning, identified in this work as a strategic learning capability, 

involves the firm´s capacity to identify what it needs to know and to take actions to acquire 

this knowledge. According to the existing literature, this is possible by following several steps. 

First, existing learning processes in the organization should be described, so that the most 

valuable one can be recognized and valued. Secondly, the gap between what the company 

actually knows and what are the desired learning needs must be identified. Finally, a set of 

initiatives, focused on these desired needs, should be identified and implemented 

(Dimitriades, 2005). 

Additionally, a central topic in the organizational learning literature is the relationship 

between exploration and exploitation models of organizational learning. On one hand 

exploration includes concepts such as experimentation, discovery, risk taking and major 

innovation. On the other hand, exploitation includes concepts as refinement, efficiency or 

implementation. The organizations that want to succeed must have to balance this two 

learning types; despite they both compete for scarce resources (Wellman, 2009). 

As it is stated in the previous paragraph, most of the existing literature agrees on a need for a 

balance between exploration and exploitation. Moreover, this literature also highlights the 

complexity within this balance, since the exploration of new alternatives reduce the speed of 

the skill level with the current solutions. At the same time, improvements in current 

competences and procedures also makes the experimentation with new ones less attractive. 

The trade-off between exploitation and exploration is also affected by the expected returns. 
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Thus, returns from exploration are considered to be less certain and more remote in time, if 

compared with the exploitation returns (March, 1991). 

Firms that are capable of learning have more facility to identify trends or changes in the 

existing market. Consequently, they are able to respond to new challenges in a faster and 

more flexible way. In this way, it can be argued that organizational learning has a great 

importance in order to obtain sustainable competitive advantage, which will increase the 

organizational performance. It can also be stated that innovation mediates between 

organizational learning and firm performance. Thusly, organizational learning process is 

critically important in order to create capabilities that foster innovation, which is what 

positively affects the performance (Jimenez & Sanz-Valle, 2011). 

At the same time, it can be also argued that organizational learning increases the assimilative 

capacity of the learning process. For instance, this process increases the external knowledge 

sourcing by improving the capacity to understand new ideas, assimilate them and apply them 

into commercial ends. In this case it can be observed how a balance between exploration and 

exploitation is needed, since the new knowledge acquired, through exploration, needs to be 

refined and improved, through exploitation (March, 1991). 

The combination of both exploration and exploitation learnings also refer to a concept 

commonly used in the organizational literature, which is the ambidexterity. An ambidextrous 

organization is considered the one that is capable of improving its current operations and 

activities, at the same time that is able to adapt itself to future changes demand in the market. 

Hence, it can be stated that organizations that want to succeed in current economy business, 

must be able to innovate and learn in a more efficient way than their competitors (O´Reilly III 

& Tushman, 2004). 
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6.5 Framework 

6.5.1 Knowledge Management and Capabilities 

Until now, several theories have been discussed in relation with innovation and competitive 

advantage. In this chapter the main framework that will be used in the analysis part is 

presented. In the Figure 3 the framework can be observed, it has been created by the author 

and it embodies the different concepts discussed in the previous chapter. In the following part 

this framework will be extended. 

As it has already been stated, knowledge management is actively performed by the 

organization in order to effectively create, acquire, share, transfer and use knowledge assets 

across the organization. In other words, efficient knowledge management increases the 

bundle of knowledge, as a resource, in an organization. At the same time, these resources are 

to be integrated into routines and day-to-day activities through processes and systems and, 

hence, in the firm organizational capabilities. Additionally, these resources also need to be 

Figure 3: Knowledge Management Framework (created by the author) 



 
 

28 
 

reconfigured into new resources conditional on the market changes. This ability to reconfigure 

resources is dependent on the firm’s dynamic capabilities, which according to the theory 

facilitate firm´s ability to change its routines and activities and, consequently, a critical concept 

that affects the innovation of the firm is also promoted. 

Thus, it can be stated that a mutual dependency exists between resources and capabilities 

when aiming for sustainable competitive advantage. This dependency is based on the fact that 

each of these concepts lose their value if there is a lack of the other. In this way, if knowledge 

management process is not well performed, the amount and quality of resources will not lead 

to sustained competitive advantage when integrating them in the organization capabilities.  

At the same time, it would also be highly damaging for the firm if it is able to create valuable 

and non-imitable resources, but it fails in the process of integrating them in existing routines 

and activities. This is also applicable to the cause-effect issue of dynamic capabilities. In order 

to obtain sustained competitive advantage, the firm also needs to be able to reconfigure and 

change its resources and capabilities based on market environment. 

However, it cannot be argued that there is a complete relationship between these two fields. 

As a result, knowledge management and capabilities literature also have distinct assumptions. 

On one hand, the capabilities literature emerges as an extension of the resources-based view, 

which broadly focuses on firm resources, no matter if they are tangible or intangible (property-

based or knowledge-based). On the other hand, knowledge management is generated from 

knowledge-based view, which focuses specifically in the stock of knowledge resources that a 

firm is capable of generate. 

Additionally, it needs to be mentioned that dynamic capabilities literature is centred how firms 

can achieve and sustain competitive advantage in dynamic and changing environments. In 

fact, this literature emerges as a need to compete in the new economy business. Knowledge 

management, conversely to this, is more related to internal characteristics of the firm and 

how to support and influence the different knowledge management initiatives. 
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Despite these differences regarding both theories, there can be a main mediator identified 

between knowledge management and capabilities, which is the organizational learning. This 

relationship is extended in the following chapter. 

 

6.5.2 The learning processes between Capabilities and Knowledge Management 

Organizational learning is the main mediator between capabilities and knowledge 

management in this framework. In this way, learning processes not only intervene between 

these two concepts, but also contributes to the evolution of both of them. According to Zollo 

and Winter (2002), learning processes are a mechanism to develop capabilities. 

As it has been presented in the chapter before, organizational learning is based on two main 

different learning processes which are exploration and exploitation. Both of them are equally 

important, since exploration refers to move out the boundaries of the organization and 

exploitation learning focuses on efficiently deployment, development and review of routines 

(Zollo & Winter, 2002). Hence, a balance between these two learning processes is necessary; 

despite it would be difficult to be positive for both processes (Teece, Pisano, & Shuen, 1997). 

However, learning processes are also influenced by management decisions and competitive 

circumstances. 

As discussed in the knowledge management section, knowledge creation can be internal or 

external (knowledge sourcing). At the same time, there are also two types of organizational 

capabilities discussed in relation with innovation, which are the technology and market 

capability. Finally, the organizational learning is supported by the two mentioned models 

above, exploration and exploitation. 

Hence, it can be stated to some extent and according to the author knowledge, that internal 

knowledge creation is to be integrated in the technological capabilities of the firm. By doing 

this, the firm is actually using the exploitation model towards organizational learning. In other 

words, current activities of the firm are refined and improved by using internal knowledge 

resources integrated in the technological capabilities of the firm. 
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Simultaneously, there is also a relationship identified between the external knowledge 

creation (external sourcing) and the market capabilities of the firm. In this case the model 

used is the exploration one, since the organization is looking for new sources of resources and 

ideas in order to improve its innovation activities by identifying and exploring future market 

needs. 

These two knowledge creation activities discussed in the two preceding paragraphs are 

supported by sharing and utilization knowledge elements. They are related with the 

organizational capabilities of the organization, since knowledge is shared and used within 

routines and day-to-day activities. At this point is where the links within knowledge 

management elements are critical for the organization, since possessing these resources is 

not enough in nowadays market. As pointed by different authors, the most challenging phase 

when implementing a knowledge management strategy is to correctly utilize it in the 

organization, by embedding it in routines and integrating it into the organization competences 

and capabilities (Dimitriades, 2005). In this way, knowledge management activities increase 

and improve the organizational resources, in which the firm has both tangible and intangible 

assets that will be modified and increased by dynamic capabilities. 

Additionally, when knowledge is used in the organization, back loops are generated towards 

the rest of knowledge elements through learning capabilities. Hence, these capabilities are 

responsible for creating a knowledge in relation between which is the valuable knowledge 

that the firm needs and which knowledge can discarded. Therefore, within the firm “learning 

mechanisms” can exist for knowledge experience and articulation. These mechanisms, 

together with more practical knowledge organizational practices, such as mentoring and skill 

development, might support to configuration and reconfiguration of the firm resources and 

routines. 

Consequently, knowledge management and capabilities can be considered as drivers for 

innovation in a firm. However, the solely reconfiguration of resources, coming from dynamic 

capabilities, does not guarantee a sustained innovation practice. This is when organizational 

learning processes, which are considered by several authors also as a capability, are integrated 

in this framework once the firm can have a sustained performance in the market thanks to the 
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firm´s innovation capacity. This capacity for innovation can increase and improve the existing 

process and technology exploitation of the firm. It can also find out new ways of obtaining 

competitive advantage by exploring new opportunities. 

The last element presented in this study framework is the sustained business performance. It 

has been proved along this theoretical framework that an effective combination of the 

elements that are shown in the figure are beneficial for the organization innovation and 

hence, also for the business performance.  

However, at is has been also stated that this framework is not the solely source of influence 

for the firm´s innovation. This practice needs to be aligned with social and technical elements, 

especially the knowledge management practice. With social elements the literature mostly 

refers to organizational culture and interaction between the employees within the firm. 

Conversely, technical elements are based in information systems that can support not only 

resources, but also the organizational routines or capabilities. 

However, according to several authors, the impact that knowledge management and dynamic 

capabilities have in firms’ business performance may vary depending on several factors. These 

factors are mostly based on resources conditions, firm conditions and environmental 

conditions. From all of these, the author considered the environmental conditions as the most 

important factors. These factors will be extended in the next part, and are considered as a 

mediator in the results of these activities in business performance. 

 

7. Methodology 

In the section 8 the most important characteristics in the medical device industry will be 

discussed. These characteristics have been taken from existing literature listed as references 

in this study. This knowledge is to be considered the main data that will be used for the later 

analysis. In this way, the facts used in this work can be considered mainly as secondary data. 

Additionally, there will be knowledge applied by the author due to its observation as an 

employee in the medical device industry. 
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It can be argued that there are several advantages within the data chosen for this work. First, 

collecting data from existing literature about the medical device industry has facilitated to 

obtain secondary data from medical device firms that are operating all around the World. 

Hence, this work is not based on any geographic location in particular. Additionally, the 

possible lack of insight information due to limitation in the secondary data has been covered 

thanks to the observation held by the author as employee of a medical device firm. 

The results are shown in section 9, and they have been structured in the same way as the 

characteristics of the industry chapter. By doing this, the reading and comprehension of the 

text is facilitated to the reader. Additionally, there is a final section in the mentioned chapter 

which combines and relates all the results obtained for each analysis. 

 

8. Medical Device Industry 

The topic of this chapter is the medical device industry and it starts with an introduction to 

such business. Then, the main characteristics of the industry are discussed. These findings in 

relation with the industry characteristics are highly valuable, since they are used as main 

elements in the later analysis. 

8.1 Introduction to the industry 

According to the American Food and Drug Administration, a medical device can be presented 

as “an instrument, apparatus, implement, machine, contrivance, implant, in vitro reagent, or 

other similar or related article, including a component part, or accessory which is intended for 

use in the diagnosis of disease or other conditions, or intended to affect the structure or any 

function of the body and which does not achieve any of its primary intended purposes through 

chemical action within or on the body of man and which is not dependent upon being 

metabolized for the achievement of any of its primary intended purposes” (FDA, 2015). 

Medical device industry is relatively new if compared to other industries, since activities 

related with medical devices were started around the 60s. However, the evolution that has 

occurred in this industry has made that the modern medical devices look far from the ones of 

40 years ago. This industry generated 321 billions of dollars in 2012 in the entire world, and is 
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expected to be near to 400 billions of dollars by 2017. This rate of growth can be explained 

thanks to the expanded health insurance cover, which has increased the purchasing power for 

medical care (VisionGain Report, 2013) . Additionally, life expectancy has greatly increased if 

compared with the last century in almost 30 years, being around 48 years in the 50s and 70 

years right now.. This increment in life expectancy has given a great value to some medical 

devices, which are mainly focused in health maintenance of mid and late-age users (Roser, 

2015). 

According to statistics from the World Health Organization, there are currently around 1.5 

million different medical devices. This quantity can be considered high, however, medical 

device is a wide concept and within this term there are many types of products with different 

complexity levels that can go from wheel chairs and hospital beds to breast implants and 

ostomy bags. Despite it is an industry with great importance, until now it has not been possible 

to obtain a unique classification on a global scale. 

 

8.2 Characteristics 

8.2.1 High-technology 

The high technology industry, also called high-tech, can be defined as the one in which firms 

operate on the border of the economy and science by either utilizing high technology or 

generating products considered as high technology. In other words, technology used is at the 

cutting edge, meaning that is the most advanced technology available (EUROSTAT, 2015). 

According to the existing literature, there is no single best method to evaluate if a specific 

industry should be considered as a high-technology industry. Depending on the authority, 

there are different factors looked into, but it can be agreed that most of them base their logic 

in the intensity of R&D expenses. However, there are also other criteria used, as the 

involvement of science and technical personnel or the number of obtained patent rights or 

license agreements (Bielaswska, 2009). Some other parameters used are the complexity, 

either in the process or final product, and newness of the final product (Steenhuis & de Bruijn, 

2006). 
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In this way, it can be stated that in medical device firms, in relation with its high-tech feature, 

there is a high demand for scientific research and intensity of R&D expenditure, which leads 

to high initial investments for medical device firms. In the same vein, there is also a high 

demand for scientific and technical employment that can utilize such R&D investments. 

Therefore, it can also be stated that a high level of innovativeness is required as well in order 

to compensate such high investments. Additionally, as a link between the employment and 

the R&D investments, it can also argued that in medical device firms there is a need for 

knowledge (Bielaswska, 2009). 

Consequently, the medical device market can be considered as an industry with high volatility, 

meaning that there is a great rate of changes in the environment, and firms operating in such 

a demanding market should be able to change as a consequence of variations in the market 

ecosystem. As a conclusion, it can be agreed that in high-tech industries, as medical device 

firms, organizations must be able to innovate on a continuous basis in order to stay ahead of 

the competition. 

 

8.2.2 Health 

There are several implications for organizations performing in the health industry that need 

to be considered. As it has been discussed in the introduction to the chapter, there is a wide 

range of medical devices. Despite the differences among them, it is stated according to the 

literature that the vast majority of them are not purchased directly by the end-user. In this 

way, medical devices are normally sold to health organizations such as hospitals and other 

medical institutions. 

Hence, the concept of reimbursement can be highlighted, which refers in this topic to the price 

negotiation between medical device manufacturers and public agencies. These public 

agencies are often under budget restrictions and, hence, the pricing strategy in the medical 

device industry is far different from other traditional businesses. Additionally, continuous 

bank crisis and health insurance cutbacks in developed countries are increasing even more the 

pressure on medical device organizations. However, firms operating in the medical device 

industry still need to continuous innovate if they want to succeed, which often implies 
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investing capital due to the high-tech assumptions that were debated before (Einspruch, 

2010). 

Another fact that is also important to mention in relation with the health characteristic of 

medical device industry is the nature of the consumer. Despite it has been stated that there is 

an enormous range of existing medical devices in the market, it can be agreed that end-users 

of such products are people with different level of diseases. In other words, end-users do not 

decide to purchase a medical device, but they are forced to utilize such products. This can be 

identified as a huge different with other traditional businesses. 

In addition, due to the health nature of the devices combined with being a regulated market, 

there needs to be post market surveillance activities for products which are already released 

to the market. In this way, these activities can be considered an extra work if compared with 

other markets. 

 

8.2.3 Regulation 

As similar to other industries as the aviation industry or the home care industry, firms 

operating in the medical device industry have to comply with multiple regulations, guidelines 

and standards. Additionally, the products manufactured must demonstrate its safety and 

effectiveness before entering the market. Thus, in a regulated industry goods or services are 

controlled to some level by a government body. One of the most common examples of these 

organizations is the Food and Drug Administration (FDA), which is an American government 

institution that controls which product can be sold on the market, how they can be advertised 

and for which conditions should they be prescribed. In the same way that FDA operates in the 

American market, most of the countries have these government bodies to ensure the quality 

and wellness of regulated industries which are called competent authorities (Santos, Tavares, 

& Rocha, 2012). 

According to experts, regulated markets are needed when a risk-averse industry exists. There 

are few industries more risk-averse than the health ones and, hence, medical device is a 

heavily regulated market by federal or state governments. There are plenty of particularities 
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regarding the limitations and normative, since they can differ from one country to another. 

Hence, one of the main factors that should be mentioned about firms which operate in the 

medical device industry is the initial needed knowledge of which regulations are applied to 

each market or country (Philips, 2010). 

Additionally, another feature of the medical device industry in relation with its regulation is 

the process to get products on the market. Then, there are additional steps in regards with 

product development which are needed. Manufacturing sites must be certified by a 

competent authority, technical documentation has to be completed in order to obtain the 

product approval and finally, getting the approval which can vary depending on the risk for 

the user when using the medical device. 

From these additional steps, it is worth to mention that in order to fulfil the requirements, 

medical device firms have to establish quality management systems, in which they can prove 

their compliance towards the regulation. These systems are based on modern information 

technology and are a mandatory requirement by government bodies. Hence, they are highly 

valued in medical device firms in order to ensure the fulfilment of such tasks which are related 

to regulations (Clarke, Lepmets, & Finnegan, 2014). 

In other words, the regulation characteristics of the medical device industry make the process 

of getting products out in the market more complex than in non-regulated markets. In case a 

medical device organization does not fulfil these requirements, products cannot be released 

which can lead to unexpected expenses to the company.  

Additionally, and according to several authors, innovation in the regulated markets is even 

more important than in standard industries. This is due to the fact that regulations tend to 

become a “ceiling” for new products, by setting a “fence” around an industry which is divided 

by key players. Due to these facts, it is common to see firms trying to challenge the boundaries 

of these regulations in order to fulfil an unmet need and hence, obtaining competitive 

advantage (Philips, 2010). At the same time, regulatory approach seeks to facilitate the 

competition that may lead to innovation by also protecting users from high prices and poor 

quality services (Coman, 2015). 
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In this sense, an inefficient documentation process can increase the time of releasing new 

products to the market and can also endanger the firms’ innovation process and hence, its 

competitive advantage. Additionally, it can also be argued that regulation in medical device 

firms can also foster the innovation, since it reduces the uncertainty of possible restrictions to 

the products and, thereby, increases the incentives to invest in R&D. Thus, regulation can 

affect the innovation process in the decision making process when acquiring and investing in 

new technologies and products (Dora, 2014). 

 

8.2.4 Threat of imitation 

As it is said in the industry characteristics chapter, medical device industry has been widely 

recognized during the last years as a profitable market. Hence, many firms have initiated 

activities in this market, which is valued in more than 320 billion dollars by now (VisionGain 

Report, 2013). 

Due to the industry feature of being a high-tech industry, discussed in chapter 8.2.1, the 

discovery of new products or technologies can imply a great investment for an organization. 

In order to be worth for the firms, these efforts and resources spent, have to be safeguarded. 

That is the reason why medical device industry is a patent industry, where a firm can protect 

its intellectual property. The term intellectual property refers to creations of the mind, such 

as inventions, designs, symbols, names and images used in commerce (Property & WIPO, 

2015). Hence, the concept that needs to be highlighted in regards with the protection of 

inventions is the patent. This term can be identified as an exclusive right, or monopoly to an 

invention, granted for a limited period of time (Lewin, 2012).  

As it also occurs with the regulation framework, patent law may change from one market to 

another. However, the differences identified in this topic are less abundant that in the 

regulation framework. In this way, the exclusive period of use for the inventor is 20 years in 

most of the countries. At the same time, a product can be patented in different countries, but 

legislation in each of them may differ (Coman, 2015). 
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Patent protection can be defined as the usual legal mechanism for promoting innovation and 

is considered as crucial for firms operating in the medical device industry. The main reason for 

this importance is that patents allow firms to recover the high upfront costs of their research 

and development. However, there are several characteristics (1) that must be fulfilled to be 

patented. 

Additionally, the patent system excludes competitors from making, using or selling the 

patented invention for a period of time. However, the scope of the legal protection that patent 

gives to a firm is limited to its claims. Hence, “design-around”, which can be understood as 

the creation of another product with a similar technological result while avoiding the patent 

claims, is permitted by patent law. In other words, a competitor can make a new invention 

base on another disclosure from the competitor as long as the prerequisites are fulfilled. 

However, firms often try to link a patent with exclusive tacit knowledge, which is related to 

the know-how and is not explicitly designed in the patent (Sampat & Williams, 2015). 

By analysing the concepts discussed along this section, it can be stated that a firm´s ability to 

lock its knowledge in patents seems crucial when trying to obtain competitive advantage. 

Thus, it can be argued that the solely capacity to innovate is not enough for firms performing 

in the medical device industry, since the final performance of the firm will not be increased by 

innovation if the intellectual property of the firm is not effectively locked and protected from 

competitors. If applying the patent topic to the medical device industry, boundaries become 

blurry, since patent law requires a technology to be new, but most of medical devices are 

cleared through a similarity to pre-existing devices (Lewin, 2012). 

Additionally, medical device companies usually follow the process of first establishing the 

patent for the innovation and then, the regulation and registration process required is done. 

Therefore, it can be stated that there is a risk for medical device firms if an innovation is 

                                                           
 1 In order to be patented, there are three there are three prerequisites that a new invention must 

possess in order to be patented: It must be novel, meaning that it can be known by nobody and not 

been published before. It should also be non-obvious and involve an inventive step. Lastly, it must have 

an application to the real world (World Organization of Intellectual Property, 2015) 
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patented but cannot be registered for any reason. However, it is commonly assumed that 

firms are willing to accept the risks in relation with this practice, since waiting for a patent to 

be created can lead to lose the rights over an invention (Sampat & Williams, 2015). 

Additionally, and according to the literature available in regards with the topic, it can also be 

stated that a patent does not completely solve the risk of imitation by competitors. Despite a 

patent, and an invention, gives an advantage to the firm, other firms may be able to learn 

from that new discovery and hence, increase their ability to improve their products. Because 

of this fact, firms often litigate between others in order to protect their patents, which can be 

an expensive and complex process, where the most powerful companies of the market often 

have an advantage, thanks to its resources and experience in the market. In this sense, 

possessing a patent attorney department seems quite important in the medical device 

industry, where getting a patent, and litigate for its recognition if needed, for a new invention 

can mean a great competitive advantage in the market (Lerner, 2008). 

 

8.2.5 Global competition 

The whole world is moving towards a single global market thanks to the technological 

advances. In this context, business from any point of the globe can now compete in any 

market. This fact is partially possible thanks to the new technologies, which allow larger supply 

chains and better communication across countries. This phenomenon is called globalization 

and affects today’s business in a wide variety of ways (Muscalu, 2014). 

Despite there is no definition of globalization term universally accepted, it is a process 

characterized mainly by: 

 Increasing global interdependence 

 internationalization of trade and production; 

 liberalization of markets; 

 free movement of capital, information, people and goods; 

 dominance of multinational companies; 

 increased competition on a global scale; 
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 compression of time and space (Tiberiu, 2005) 

In the traditional economy, competition between firms had a narrower boundary based on a 

geographical perspective. Thus, firms performing the same activities did not need to compete 

if there was a certain distance between them, e.g. US and Europe. However, the business is 

now moving to a single global market, where there are no physical barriers that can limit firms 

to compete. In this sense, firms need to be aware of competitors on a global scale. Hence, it 

can be argued that globalization has increased business opportunities, but has also made 

possible a competitive environment that never existed before (Lawlor, 2007). 

In the same way, the globalization of design, sourcing, manufacturing, distribution and sales 

of medical devices, has created both opportunities and challenges for the medical device 

ecosystem. In order to support the growth trend that medical device industry is experiencing, 

a survey was made to 125 managers from 89 different medical device companies from 16 

countries in 2012, and over 90% of them expected an increase in global annual growth rate in 

the next 3 years (Axendia Study, 2012). Consequently, when applying the globalization 

concept to the medical device industry, it can be stated that it affects the whole set of 

characteristics discussed before by increasing its complexity. 

As it was discussed before, in high-tech industries there is a need for high initial investment, 

both in tangible and intangible assets (machinery and technology and high-qualified 

scientists). Due to globalization, firms tend to open subsidiaries and offices in different 

locations and hence, these assets are rarely in the same place. This fact means that the 

organization must face a decentralization of such assets and expand its network, even 

considering that a failure with any of these assets can mean a loss for the organization. In this 

aspect, it seems that information technology is a key player for high-tech industries due to the 

need for efficient channels of communication (Morrison, Mancusi, & Cusmano, 2010). 

According to the existing literature, the primary driver for globalization and outsourcing was 

to access to lower cost in emerging countries. However, the need for medical devices has 

widespread in the last years due to the affluent of middle class and emerging markets 

representing an opportunity as a marketplace for the sale of medical devices. However, most 
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of the concerns from a management point of view are related with a loss of control over an 

important firm capital (Morrison, Mancusi, & Cusmano, 2010). 

Moreover, globalization also affects the regulation strategy that a firm performs in order to 

operate in the medical device industry. As it is stated in the previous chapter, regulation laws 

can have a high level of complexity, and may change from one marketplace to another. If a 

company desires to perform in different countries, it needs to establish a regulatory system 

that can adapt and recognize different environments.  

As a conclusion, it can be argued that despite the opportunity that globalization gives to 

medical device firms, it is a common concern for managers in this industry the lack of visibility 

and control over an organization, which is more and more widespread each day. At the same 

time, there is an increasing interest in information technology, as a tool to fix the mentioned 

lack of visibility and control that managers usually experience (Lawlor, 2007).  

Furthermore, information technology in the medical device market is obtaining great 

recognition in regards with the complexity of the characteristics presented before. For 

example, regulatory frameworks demand medical device firm to establish and deploy 

effective quality systems which can also be identified as an information technology tool. 
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9. Knowledge Management in Medical Device Industry 

In the following section the theoretical framework is combined with the characteristics of the 

industry discussed before. The structure of this section is based on each of the elements of 

the theoretical framework: knowledge management, capabilities and organizational learning. 

At the end of the chapter there is a sum-up chapter that brings the most important 

assumptions together. 

9.1 Knowledge Management 

As it has been discussed in the theory section, one of the knowledge characteristics in regards 

with the business context is the capacity for aggregation, meaning that each individual has a 

certain limited capacity to acquire knowledge. Due to this fact, there are usually specialists 

identified within an organization who possess a high degree of knowledge in regards with a 

specific area. 

Since medical device industry is considered as a high-tech industry, it is crucial for firms to stay 

ahead of the technological competition. However, it is equally important to link those 

technological and tangible assets with knowledge resources. Thus, employees in medical 

device firms need to integrate new knowledge from external agents when new technologies 

are acquired. At the same time, they are also expected to create new knowledge with those 

new technological assets by interacting with them. According to the literature, this knowledge 

creation arises in daily activities and routines, and it is the main scenario where innovation 

occurs (Philips, 2010).  

It can be argued that knowledge acquisition and utilization in relation with new technological 

assets is related with tacit knowledge and the know-how. This means that the knowledge is 

created by the interaction between individuals and technological assets in routine operations. 

According to the knowledge theory, this practice is called internalization, and occurs when 

explicit knowledge is conversed to tacit knowledge by the “learning by doing” practice. This 

tacit knowledge is then translated into new explicit knowledge which is to be considered as 

the new base knowledge. However, in the case of technological knowledge, it is considered 
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quite technical and it can be complex to completely and successfully converse it into explicit 

knowledge (Nonaka & Takeuchi, 1995). 

In this sense, it can be stated that knowledge in regards with technological assets in medical 

device can be mainly created through socialization. In other words, the tacit knowledge 

acquired by individuals is created with other firm individuals by observation. As it is already 

discussed in the theoretical chapter, the nature of the knowledge is a factor that affects the 

knowledge sharing practice in the organization, and in the case of technological assets it does 

so in the mode discussed above. Hence, medical devices firms need to be aware of the 

challenges related to the tacitness knowledge of technological knowledge. 

Consequently, one of the most important drawbacks of this assumption is that the tacit 

knowledge that a firm possess, meaning the know-how of its employees, is related to 

individuals and consequently, there is a likelihood of losing it if the individual leaves the firm. 

Additionally, this fact presented before also causes important assumptions in relation with the 

knowledge sharing in global organizations. As knowledge related with high technological 

advantages cannot be easily shared among the firm, there are several physical barriers that 

could allow firms to share technological knowledge globally. Because of this fact, global 

medical device firms often choose to centralize their R&D departments in one specific 

location. However, despite this strategy helps to mitigate the risk discussed above, it can also 

cause a miss link between R&D area and the rest of the organization (Clarke, Lepmets, & 

Finnegan, 2014). 

In the same sense that knowledge is created internally, there is a source for external 

knowledge that needs to be clearly highlighted in regards with the medical devices. As it has 

been discussed in the health chapter, inputs from end users are critically important in the 

medical device industry. These users experience a product performance much different than 

the average of users from other different markets, since they need to use such devices in 

relation with diseases. In this way, their inputs in regards with the utilization of the medical 

products seem crucial for the firm, since it would be difficult for people who do not have a 

need for using such a device to imagine such situations and conditions when trying a medical 

device. 
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There are several processes that medical device firms have in place in order to increase the 

external knowledge sourcing with end-users of medical devices:  

 Interviews and testing activities are commonly performed, both in hospitals or in the 

organization own facilities. This scenario provides a high interaction between end-

users, who have been identified as holders of critical insight knowledge, and the firm 

employees. 

 

 Additionally, a high number of important medical device firms also coordinate 

platforms in order to help and support patients that are using the firm devices. By 

doing this, the firm is able to link its products with an additional service, which will 

facilitate the knowledge flow from end-users to the own firm. Some examples of these 

platforms are “Medtronic patient services”, “Novo Nordisk diabetes care” or 

“Coloplast care”. 

Furthermore, external knowledge sourcing is also important in regards with the regulation 

and patent knowledge. This is due to the fact of changes occurring in legislations on an ongoing 

basis, which makes critical for the company to have effective external knowledge sourcing 

with public government bodies, suppliers and companies from the sector. 

In order to comply with the numerous requirements, medical device firms possess regulatory 

affair departments, which deals with the regulation framework in the market. In this way, it 

can be observed that this part of the organization possess a quite different knowledge than 

the one analysed at the beginning of this chapter for technological knowledge. Thus, 

regulation and patent related knowledge is normally related with a specific set of 

requirements that can change depending on the country, and a regulatory framework under 

the firms operates.  

Hence, it can be stated that in this case knowledge can be less complex to be converted into 

explicit knowledge. Consequently, it can be argued that knowledge creation mainly takes 

place through both externalization and combination knowledge creation process. Thus, tacit 

knowledge is first converted into explicit through externalization, which are employees in 

regulatory affairs positions and patent departments in routines tasks and activities. Then, 
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through combination the explicit knowledge created in the step before is processes, filtered 

and improved. 

In regards with regulation knowledge, as it has been discussed before, is not only related to 

product documentation, but also to the way medical products are advertised and prescribed 

to end-users. In this way, it can be argued that regulatory affairs knowledge need to be 

involved in a high number of decision making that can affect the whole innovation process. In 

order to make this possible, and based on the assumptions above, this knowledge needs to 

be shared with the whole organization.  

Hence, it can be stated that physical barriers do not limit the knowledge in the same way as 

for the high-tech knowledge. As it has been mentioned before, the nature of knowledge has 

an effect on the facility for sharing it, and in case of regulatory knowledge, it can be made 

explicitly easier than the technological knowledge. Simultaneously, knowledge related to 

patents can also be made explicit with relative ease and, hence, physical barriers do not affect 

in such a grade the knowledge sharing practice if compared with technological knowledge, 

more related tacit knowledge and know-how. 

At the same time, it can be agreed that by having a global presence firms are now able to 

reach external knowledge from a wide range of sources thanks to the interaction with a higher 

number of agents as suppliers, users and government bodies. However, in order to succeed in 

the innovation process, firms need to be able to share that knowledge across regions and 

countries. In this way, globalization can be considered as a great handicap for effective 

knowledge sharing, since physical opportunities to share knowledge and deploy innovation, 

on a global scale, are quite scarce.  

As it is discussed previously, innovation is the result of the combination between knowledge 

resources and organizational capabilities, also called routines. This combination, in the 

globalization perspective, allows the medical device firms to reach a great number of 

knowledge exchanges. However, the challenge identified in this situation is to make the 

resources available for the organization, meaning knowledge sharing. In this way, there are 
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two factors identified as key drivers for effective knowledge sharing in global medical device 

firms: Organizational culture and information technology. 

Organizational culture is identified by the literature as one of the main factors that influence 

knowledge sharing practice. In relation with globalization phenomenon, organizational culture 

management can be a complex challenge for medical device organizations, since culture is not 

homogenous and there are subcultures within medical device firms. Each of these subcultures 

have a different set of values, norms and practices in regards with which knowledge is useful 

for the organization. Additionally, subcultures also control the relationships between different 

levels of knowledge (organizational group and individual).  

Hence, in regards with organizational culture management in medical device firms is 

important to mention the corporate vision term. Corporate vision delivers a send of purpose 

to the organization, and also helps to implement a system of organizational values. These 

values, hence, influence knowledge sharing among employees and helps to obtain an overall 

alignment within the organization. In order to effectively develop organizational values and 

corporate vision and organizational values, firms need first align these values on a 

management level, which can be consequently widespread among the rest of the 

organization. 

Additionally, globalization phenomenon and the distribution of medical device firms 

throughout the globe, creates a set of physical barriers for knowledge sharing practice. Hence, 

information technology can be identified as facilitator for effective knowledge sharing in the 

international organizational perspective. As discussed before, there are two approaches in 

which knowledge sharing can be supported by information technologies:  Combination and 

personalization. 

If these two strategies are applied to the medical device firms, it can be stated that this market 

cannot be clearly comprised under any of these approaches. In this way, combination 

approach refers to the use of information technologies for sharing and deploying explicit 

knowledge within the organization, meaning a knowledge flow from “people-to-document”. 

Hence, the aim of this strategy is to codify, store and allow any individual within the firm to 
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reuse the knowledge storage in such information technology tools. Therefore, by combination 

medical device firms are able to extract knowledge from individuals, making it independent 

of that employee, and then allowing a large number of users to access and improve to that 

codified knowledge. This approach is hence, especially practical for codified and explicit 

knowledge, as the one that is related to regulation and patent characteristics that have been 

discussed along this chapter. 

However, this strategy has several risks when knowledge is especially tacit and related to 

know-how. In this case, it can also be observed that medical device firms put a great emphasis 

in personalization, in which the knowledge flows from “people-to-people”. This strategy is 

really helpful for knowledge sharing related to technological knowledge, which can be difficult 

to codify and, hence, resides in employees. Information technology tools can support 

personalization strategy by implementing tools as video conferences or knowledge expert 

directories. 

 

9.2 Organizational Capabilities 

As it has been discussed in the theoretical chapter, knowledge resources are not enough in 

order to increase the competitive advantage. These resources need to be integrated in 

routines and activities so they can become truly valuable for the firm. There are several 

considerations that need to be expressed in relation with the application of organizational 

capabilities theory in the medical device firms. 

As it is suggested in the previous chapter, medical device firms often face high investments in 

relation with new technologies. However, firms are suggested to great risks if enormous 

investments take place in order to obtain the most modern technology, but such assets are 

not successfully assimilated and utilized by the employees in the firm. Hence, it can be agreed 

that the mere purchase and investment in new technologies may not be enough in order to 

obtain a sustained performance in the high-tech industry and therefore, medical device firms 

need to be capable of rapidly expertise new technologies. 
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Hence, it seems valuable for the medical devices firms to develop capabilities that allow their 

individuals to assimilate and apply the new knowledge given by the continuous technological 

assets that the firm is acquiring. By doing this, medical device firms are be able to reduce the 

adaptation time to expertise such new assets. Additionally, thanks to the constant interaction 

with new technologies, the firm is also capable of increasing its absorptive capacity and hence, 

its capacity to recognize and acquire useful knowledge more effectively with the pass of the 

time. In this way, the technological capability of the firm is increased thanks to the practices 

described before, which facilitates the utilization and implementation of technological 

resources for innovation purposes. 

In addition, as it has been discussed, it is highly valuable for medical device firms to obtain 

inputs from the end-users of the products. In this manner, external knowledge sourcing from 

end-users has been exposed as a vital action for the long-term success of medical device firms. 

However, in order for this action to truly be valuable, the agents involved in such acquisition 

of knowledge inputs need to be placed and integrated in the organizational capabilities. 

According to the existing literature, medical devices are normally improved in minor changes, 

and through incremental innovation. A reason for this, according to the author knowledge, 

could be due to the importance of users’ inputs when improving existing products. Hence, it 

can be stated that a key factor for the long-term success of medical device firms is the 

capability of getting valuable knowledge from the users, observed in this case as key 

stakeholders, and facilitate the innovation process by integrating new knowledge in such 

process. 

At the same time, and because of being the health industry, there are public resources applied 

to the discovery of new technological assets. In this way, firms operating in the medical device 

market should also possess efficient communication channels with research centres and 

public bodies which investigate new technologies and application to diseases. By doing this, 

the firm is also able to recognize possible improvements and obtain valuable knowledge not 

only from end-users, but also from other stakeholders. By performing the activities that have 

been discussed before, medical device firms are able to increase their market capabilities, 
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which allows them to understand better the current and future needs of the medical device 

users. 

In addition in regards to external knowledge sourcing, regulation factors can influence the 

innovation practice as well in both positive and negative ways. It can be stated that the 

integration capability of regulation knowledge is critical important for the innovation process. 

Therefore, regulatory knowledge is to be involved early in the innovation process of the 

medical device firms, since it is where the knowledge resides in terms of what is allowed in 

such market. In this manner, these inputs can be highly valuable for the innovation process, 

and in particular in the decision making process. In the same way, patent knowledge should 

also be integrated in the innovation process. By doing this, firms are capable of guarantying 

the protection of its innovation outputs. Furthermore, an entire effective innovation process 

that does not integrate a patent process will be damaged in the long-term. For this matter, it 

is highly important for firms to integrate this knowledge in the innovation process. 

Consequently, a key to success in the medical device industry is having the capability of 

informing and integrating patent responsible early in the innovation process, so the firm can 

proactively protect its innovation.  Additionally, a firm also needs to set a process in place in 

order to protect its innovation if another firm infringes its own patent, by starting the law and 

formal process. 

Consequently, it can be agreed that a global firm needs to be capable of recognize valuable 

knowledge in any part of the organization and then share it with key agents. In this way, the 

interaction among the firm on a global scale can lead to a higher amount of knowledge 

resources and, hence, can foster innovation in the medical device firms. Hence, as it has been 

argued previously, the organization capability of integrating knowledge within the 

organization can be increased by both organizational culture and information technology.  

 

9.3 Organizational Learning 

As it has been discussed before, medical device market is to be considered as an industry with 

high volatility, meaning that there is a high degree of changes in the market environment. 
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Hence, it seems valuable for firms that want to succeed in such market to be able to develop 

and adapt to these changes. 

From an initial point of view, technological capability and assets pursue the expertise and 

utilization of new technologies in order to innovate. In this sense, it could be stated that they 

are mainly focused in an exploration approach in regards with the organizational learning. 

According to the sources, this is partly true, however, if applied to the medical device industry 

it can be also identified the exploitation approach in regards with technological capability. This 

is due to the fact that, as it has been discussed before, medical device firms are often improved 

in an incremental way. Hence, it can be stated that the technological capability pursues both 

exploration and exploitation approaches. In this way, technological capabilities of the firm 

increase the organizational learning in order to exploit technology in which the firm has 

already invested and explore the market in search of assets that can fulfil more effectively 

customer needs. 

If this same logic is applied to the marketing capability that the firm develops thanks to the 

external knowledge sourcing, especially from end-users, it can be argued that there is a clear 

exploitation approach for organizational learning. Consequently, exploitation of already 

existing products is not only improved thanks to knowledge sourcing activities but the firm is 

also capable of  identifying new needs and hence, new innovations and products. 

Consequently, it can be argued that due to the balance of technological and marketing 

capability, medical device firms need to pursue both exploration and exploitation approach. 

In addition, organizational learning also increases firm´s capability in regards with the 

regulation and patent topic. If applied to the regulation topic, the firm is able not only to 

increase its registration process in the long-term, but also to improve its decision making 

process in regards with the uncertainty. In this sense, and thanks to the organizational 

learning, a firm is capable of better identifying opportunities and risks in regards with possible 

decisions and investments. If well deployed, this assumption manages that innovation efforts 

can be directed and focused into realistic inventions, which can be discarded if the regulation 

uncertainty is identified as too high. Simultaneously, organizational learning can also affect 

the integration capability of patent knowledge in the innovation process. 
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It can also be stated that organizational culture, and the mentioned corporate vision, can also 

support the organizational learning process. As it is said before in this chapter, there are 

subcultures recognized in firms, especially in global firms. Hence, the firm also needs to be 

able to recognize positive practices in parts of the organization and then apply them on a 

global scale. 

 

9.4 Sum-up 

The aim of this chapter is to integrate the assumptions collected along this chapter for each 

of the market device industry characteristic. The Figure 4 below lists the different findings 

made by the author. In addition, further relationships are also elaborated. 

 

Figure 4: Findings in the thesis (created by the author) 

 

It can clearly be agreed that medical device industry possess several characteristics that have 

a particular effect on innovation process. As it has been discussed along chapter 9, it can be 

characterized as an industry with high volatility, meaning that it possesses a particular 

Characteristic Key factor in 
knowledge 

Key factor in 
capabilities 

Risks Effect on innovation 
process 

High-tech -In-house R&D 
knowledge creation 

-Technological 
capability 

-Dependency on 
individuals (tacitness) 

-Quality and quantity 
knowledge resources  

Health -External knowledge 
sourcing as innovation 
driver 

-Marketing capability - Not awareness of 
the value from end-
users inputs 

-Economic pressure in 
innovation process 
-Knowledge resources 

Regulation -Explicitness of 
knowledge 

-Knowledge 
integration capability 

-Innovation 
uncertainty 

-Decision making 
innovation process 

Patents -Explicitness of 
knowledge 

-Knowledge 
integration capability 

-Losing rights over an 
invention 

-Protection of 
innovation outcomes 
 

Global firm -Knowledge sharing 
complexity 

-Organizational culture 
and learning 
effectiveness 

-Knowledge sharing 
ineffectiveness 

-Increase of both 
opportunities and risks 
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rapidness of changes in the business environment and to what extent same knowledge can be 

reused. In this sense, firms operating in this market need to be able to innovate on a 

continuous basis if they want to obtain a sustained performance. Furthermore, most of the 

medical devices are sold to public organizations which deliver health services to citizens 

around the globe. Hence, the final price of these products is not freely negotiated and hence, 

due to reimbursement, innovation process is highly economic pressured, as well as public 

organizations purchasing the devices. 

 

Technology capability vs Marketing capability: 

According to the RBV theory of the firm that was first discussed in chapter 6, resources can 

lead to long-term competitive advantage by fulfilling the VRIO framework, meaning that they 

need to be valuable, rare, non-imitable and organized to capture value. In this sense, the 

resources that have been discussed along this thesis are purely knowledge, supported by the 

KBV theory of the firm. In relation to this, medical device firms are able to get those resources 

from mainly two purposed, either increasing technology or marketing capability. 

Hence, it can be stated that there are several types of knowledge that are critical for the 

success of the medial device organizations. Technological knowledge has a great impact, 

especially in regards of R&D areas of medical device firms, if related with the quality and 

quantity of knowledge resources that are available in the firm in order to innovate. At the 

same time, there needs to be a balance between buy and sell strategies regarding internal and 

external knowledge creation. In the medical device industry it can be observed that firms often 

based their innovation creation in in-house R&D areas, being one of the departments that is 

less outsourced in the industry (Axendia Study, 2012).  

However, firms do not ignore either external knowledge sources and hence, it is also common 

to visualize medical firms acquiring external knowledge in regards with technological 

knowledge. In this way, it can be agreed that there is a combination between buy and sell 

strategy in regards with knowledge creation, with a focus on in-house R&D activities. A 

possible reasoning for this prioritization is that one of the main advantages of performing 
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external knowledge sourcing is the possibility to interact with research centres and 

universities, which are considered explorative oriented. Hence, these organisms are focused 

in the discovery of major innovations, and despite these findings are always interesting for 

medical device firms, it can be observed that innovation in this market is often incremental 

(Axendia Study, 2012).  

This technological knowledge is to be considered highly tacit and quite related to the time and 

context applied. This fact arises a risk in regards with the possible loose of knowledge of the 

individual possessing this knowledge leaves the firm. In order to increase the efficiency of 

knowledge sharing, medical device firms are often supported by information technology tools 

based on personalization, which tries to link person-to-person knowledge, despite this is a 

complex process recognized by the extensive literature. According to the findings presented, 

it can be proposed that technological capability is a key driver for a successful innovation 

process in the medical device industry (Sutanto & Tan, 2003). 

Nevertheless, despite this capability could be able to increase innovation process, it will 

possibly not be enough in order to get a sustainable performance in the medical device 

market. With an effective technological capability, it has been proposed that a firm can be 

able to be creative, manage, expertise new technologies and acquire technological knowledge 

effectively. However, medical device firms also need to receive inputs and ideas in relation to 

the user future needs. In this sense, medical device firms can obtain a huge advantage by 

collecting inputs from end-users of medical products. These inputs can increase the market 

capability of the firm and hence, the capacity of the firm to effectively identify not only current 

but also future user needs. For this matter, it is common to observe medical device firms 

implementing service platforms in order to support medical device patients and at the same 

time obtain valuable insight knowledge of the products usage. At the same time, in order to 

these actions to be effective, inputs and external knowledge provided by the users need to be 

effectively shared and distributed with key agents in the innovation process. 

Consequently, thanks to the combination of these two capabilities together, medical device 

firms are able to implement an effective innovation process and obtain competitive advantage 

that will lead to a sustained performance. Furthermore, this required combination of 
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capabilities is closely connected with the capacity of a medical device to be exploitation and 

exploration oriented in terms of organizational learning. This assumption explains the need of 

firms to improve and exploit its current technology and processes, but at the same time being 

able to recognize and absorb potential ideas when presented. The capability of coordinate 

these two perspectives, which is widely recognized as a challenge by most of the modern 

literature, would mean that the firm is ambidextrous. 

 

Other effects to innovation process: 

In addition, explicit knowledge that affects the organizational innovation process can also be 

found in relation with the regulations that need to be fulfilled in any country where the firms 

operate their activity. This knowledge can be codified and stored in information technology 

tools without difficulty, where it can be accessible, or even modified and improved by a large 

number of employees within the firm with no need to reach the originator of such knowledge. 

Hence, information technology approach with regulation knowledge can be considered as 

combination, since it aims to share knowledge from “person-to-document”. Moreover, 

regulation knowledge plays a critical role within the information process, since it can be a 

critical value when deciding if a medical device firm should invest in new technology or specific 

innovation.  

Thanks to regulation knowledge support, the firm can reduce the uncertainty in regards of the 

possibility of being allowed to release certain technologies or products to the market due to 

regulation. Hence, it can be proposed that regulation knowledge needs to be integrated in the 

innovation process in order to reduce uncertainty or kill a project depending on the future 

possible outcome. It is also worth to mention that external knowledge sourcing is important 

in this matter, due to changes in regulations per country. 

Simultaneously, another explicit knowledge that affects the innovation process is the one 

regulated with patents and imitation. Contrary to the regulation knowledge, which needs to 

be involved during the process in order to improve decision making, the patent knowledge 

needs to be applied as a defensive strategy in order to protect the innovation output from a 
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medical device firm. Because of this, it is argued that patent process and knowledge related 

to it, is a determinant factor of the success for innovation process, since if it is not effectively 

deployed, the organization would not be able to use an innovation after all the investment 

has been made. 

Lastly, the globalization factor as a determinant influencer for the whole medical device 

organization should be highlighted, including its innovation process. As it is stated in the 

previous chapter, globalization gives birth to a whole set of opportunities, by maximizing 

knowledge interactions. However, there is a high risk of ineffective knowledge sharing in the 

medical devices firms, due to the loss of control of different business units. In this sense, 

organizational culture, and corporate vision, needs to support such knowledge element, which 

will improve the knowledge acquired by employees, and hence, increase innovation in the 

company. 

 

10. Conclusions and Limitations 

Throughout this thesis, the relationship between knowledge management and innovation in 

the medical device firms has been established. It can be argued that, to some extent, this 

industry can be related with a knowledge-based company. This assumption indicates that 

even by lacking an efficient knowledge management strategy, medical device firms may obtain 

a single success. However, in order to get a sustained performance by possessing an effective 

innovation process, knowledge is raised as key factor in order to compete in the long term. 

Some key concepts in regards with this topic is that the degree of success of medical device 

firms will depend on their ability to manage the balance between technological and marketing 

capability. One without the other does not support long term innovation in the medical device 

industry. In this sense, technological ability to place prominent devices in the market will not 

lead the firm to a sustained performance if they are not linked with current and future user 

needs, which  are critically important in a health market as medical device one. This 

relationship can also be compared with the buy/sell decision in regards with sources of 
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knowledge creation, meaning that medical device firms need to effectively create resources 

at the same time that recognize crucial resources outside the firms boundaries. 

In addition, this balance mentioned before also relates to the combination of both exploitation 

and exploration learning approach. Only by developing ambidexterity capabilities, medical 

device firms are able to take advantage of the current opportunities and at the same time, 

adapt and succeed when changes in medical device market environment arise. 

Further research of the effect of knowledge management in innovation in this industry could 

be made, especially in regards with the size of the firm. In this thesis, one of the main 

characteristic is the globalization concept under the firms operate. However, global medical 

device firms, meaning firms with subsidiaries and warehouses around the globe, are not the 

solely actors of this market. There are also small enterprises focused only in R&D activities and 

the negotiation of patent rights with global companies, which already have a large supply 

chain established. It could be interesting to analyse the differences between mentioned global 

firms and small enterprises in the medical device industry and its differences in regards with 

knowledge management and innovation practice. At the same time, it could also be highly 

valuable to analyse separately each of the characteristics presented before. 
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