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BİLGİ YÖNETİMİNİN TEKNOLOJİ ASSİMİLASYON SÜRECİNDE ROLÜ 

ÖZET 

Teknoloji Stratejilerinin temelinde yatan gerçek rekabet avantajı kazanabilmektir. 

Ancak bir firmanın sürekli olarak rakipleri ile rakip edebilmesi için yeni kaynaklara 

ulaşabilmesi, elindeki kaynakları iyi değerlendirebilmesi ve en önemlisi 

yetkinliklerini artırabilmesi gerekmektedir. Firmalar ancak bu şekilde rakipleriyle 

mücadele edebilecek performans değerlerine ulaşabilirler. Son dönemde firmaların 

genellikle araştırma yapmak ve teknoloji geliştirmek yerine daha çok dış 

kaynaklardan faydalanma yoluna gittiklerini görüyoruz. Bunun ardında yatan 

gerekçe firmaların sadece iç kaynaklarına bağlı kalarak ürün ve proses teknolojileri 

üretmekte zorlanmalarıdır. Zaman kazanmak bağlamında firmalar günümüze ihtiyaç 

duydukları teknolojileri dış kaynaklardan temin etme eğilimine girmişlerdir. Bu 

şekilde teknolojinin dış kaynaklardan temini ve etkili bir şekilde kullanılması 

firmalara büyük faydalar katacaktır. Ancak firmaların teknolojileri kendi bünyelerine 

katma süreçlerine karşılarına çıkacak sorunlar da vardır. Genellikle teknoloji üretip 

satan ya da gönderen ile teknoloji satıp kendi bünyesine katacak olan organizasyon 

arasında önemli farklar vardır. Bu farkların teknoloji alt yapısından 

kaynaklanabileceği gibi, çevre koşullarından ve organizasyon özelliklerinden de 

kaynaklanabilir. O halde, firma yönetimlerinin karşısına çıkan asıl sorun bu engelleri 

aşabilmek için uygun yönetim metotlarını seçebilmektir. 

Bit teknoloji asimilasyon süreci üzerinde etken olabilecek bir çok faktör vardır. Bu 

faktör setlerinden biri de bilgi yönetimi faktörleridir. Bilgi günümüzde firmaların en 

önemli varlıkları olarak görülmektedir. Firmalar teknolojileri transfer ederken 

kendileri bu kadar önemli olan bilgileri de teknoloji beraberinde transfer ederler. 

Dolayısıyla, teknoloji transferi ve teknolojinin asimilasyonu ile bilginin yönetimi 

arasında bu anlamda önemli bir ilişkinin olması beklenmektedir.  

Bu çalışmanın kapsamı içinde de amaç bilgi yönetimi ve teknoloji transferi 

arasındaki bu ilişkinin derecesini belirlemektedir. Bilgi yönetiminin teknoloji 

asimilasyon sürecinde aldığı rolü belirlemek amacıyla Türkiye’de faaliyet gösteren 

firmalara bir anket uygulaması yapılmıştır. Anket sonuçlarından alınan dataların 
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çeşitli istatistiksel testlerle test edilmesi sonucunda bilgi yönetimi faktörlerinin 

teknoloji asimilasyon süreci safhaları ve aktiviteleri üzerindeki etkisi incelenmiştir. 

Ayrıca bilgi yönetimi faktörlerinin aynı aktiviteler üzerinde  etkinlikleri açısından 

göreli olarak birbirlerinden farklı olup olmadıkları incelenmiştir.  
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THE ROLE OF KNOWLEDGE MANAGEMENT IN TECHNOLOGY 

ASSIMILATION PROCESS 

SUMMARY 

Gaining and sustaining competitive advantage is the main objective of technology 

strategies. However, maintaining competitiveness requires developing new sources 

and reinforcing current sources of competitive advantage which can be defined as the 

ability of a firm or industry to achieve a better performance than its competitors in 

terms of profitability. Recently firms have realized that internal development of all 

technology needed for new products and processes is difficult or impossible. To fully 

realize the potential of technology integration, the firms can no longer take R&D as 

the sole source of technologies. Istead, they access technologies from other 

organizations in a timely manner. Effective acquisition and utilization of new 

technology from an outside source can contribute greatly to the operational success 

of a firm because firms can gain several benefits by acquiring external technology. 

However, there are some challenges in incorporating the external technology. There 

is usually a gap between the sender and the receiver of the technology in means of 

technology bases, organization contexts or environmental attributes. The challenge 

for the managers it to overcome these challenges through the management tools they 

have adopted. However, the performance of firms in integrating the imported 

technologies into the existing organization is dependent on several factors. One of 

these set of factors is derived from knowledge. Knowledge is one of the key assets of 

organizations and through technology transfer knowledge is also transfferred. 

Therefore, knowledge management and technology transfer activities are highly 

related.  

In the context of this study, then, the aim is to identify the degree of the relationship 

between knowledge management and technology transfer. The role of knowledge 

management in technology assimilation process will be clarified by analyzing the 

data gathered by conducting surveys to firms those operating in Turkey. By the help 

of the statistical tests to what extend knowledge management factors are effecting 

technology assimilation processes and in which assimilation activities knowledge 
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management factors differ from each other in means of effectiveness when they are 

compared in the same phases of an assimilation process.  

 



 1 

1. INTRODUCTION 

Globalization effects the dynamics of competition. As more companies globalize, 

more actors undertake a role in the global market. Since every new actor has a 

different effect on the nature of the competition, there is no more stability and 

certainty in the markets but mobility and complexity. Such an intense competition 

environment fostered by globalization forces companies not only to be innovative but 

also to be proactive against emerging challenges.  

Companies can not isolate themselves from the effects of global markets. They have 

to adapt themselves to the changes, integrate themselves to the new environment 

surrounding them and benefit from its components. Therefore, in order to be 

innovative and aware of the ongoing developments,  firms have been in a continuous 

search of knowledge. In this context, they try to adopt new capabilities enabling them 

to enhance their knowledge base through accessing external sources, for instance by 

external technologies transfer activities.  

Effective acquisition and utilization of new technology from an outside source can 

contribute greatly to the operational success of a firm. Firms not only decrease 

development time and risks but also achieve higher economic returns, and gain 

higher economic returns by acquiring external technologies. Through this process 

organizations enrich the intellectual capital, which is accepted as a key asset for 

organizations to attain new capabilities and  to enhance competitive advantage.  

The imported technology is incorporated into existing organization through a 

technology assimilation process which refers to the actual use of the technology 

throughout the organization. A successful assimilation process should be executed by 

organizations beginning from the movement of the technology from the source to the 

receipent in order to accomplish a successful technology transfer. However, firms’ 

technology assimilation rates and performances are affected by the technology, 

environment and organization contexts. Therefore, in order to cope with the growing 
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dynamics and complexity of technology assimilation processes, companies are 

increasingly choosing to rely on knowledge because although there may be some 

differences among technology transfer situations, all technology transfers involve 

some knowledge processing to conduct the transfer too. It has been identified that 

without knowledge transfer, technology transfer does not take place, as knowledge is 

the key to control technology as a whole. Therefore, the management of knowledge 

emerges as a significant issue for successful technology transfer and assimilation 

processes.  

Organizations tend to execute knowledge management processes because 

organizations those acquise and distribute information successfully, manage their 

business better with the support of their experiences. KM leverages each business’ 

core competencies to provide better, faster, and cheaper quality products or services. 

KM helps firms deal with increased complexity and represents a key opportunity to 

leverage knowledge assets for achieving substantial savings, significant 

improvements in human performance, and competitive advantage. Knowledge 

management (KM) takes the power of knowledge to the group, organization and 

even enterprise level. 

In the context of this conclusion, the objective of this study is to determine the role of 

knowledge management in technology assimilation process. The focus in on the 

interrelationship between knowledge management factors and the activities held in 

technology assimilation processes considering technology, environment and 

organization contexts of the technology transfer process.  

The study starts with an overview of technology assimilation phase in technology 

transfer process. After the elements of technology transfer mechanisms are 

identified, the vitality of external technology sources are mentioned. The reasons for 

using external sources instead of internal sources are explained and the trends in 

technology transfer are listed. After the determination of the importance of 

assimilating technologies in technology transfer processes, lastly the important 

factors in assimilation process are mentioned.   

Secondly, a frame of knowledge management will be formed. After the vitality of 

organizational knowledge is emphasized and its dimensions are observed, what 



 3 

motivates companies to execute knowledge management activities in technology 

assimilation process, the knowledge management approaches and mechanisms will be 

framed. The succes factors of knowledge management will be the last subject to be 

discussed in this section of the study. 

The study concludes with an empirical research. In this section, the role of knowledge 

management in technology assimilation process is examined through conducting a 

questionnaire. The results of the study are presented in this part of the study. 
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2. TECHNOLOGY ASSIMILATION PROCESS 

2.1. Technology  

In order to understand the links between the technology and competitive advantages 

and competitive priorities of a firm, the meaning of technology should be clarified. 

However, as stated by Narayanan (2002), technology has numerous meanings. 

Technology can refer to the words “technology” or “technological knowledge” as “a 

way of doing something”, “a collection of physical processes that transforms inputs 

into outputs and knowledge and skills that structure the activities involved in 

carrying out these transformations”. Hence, techology can be a tool, technique, 

product or process, any physical equipment or method of doing or making. Due to 

the technical knowledge level, a specific technology can be a  machine, an electrical 

or mechanical component or assembly, a chemical process, software code, a manual, 

blueprints, documentation, operating procedures, a patent, a technique, or even a 

person. Moreover some authors define technology as a way to accomplish economic 

success and developments (Stock and Tatikonda, 2004). 

2.1.1. Nature of Technology 

The nature of technology has also been discussed in the literature, noting that it 

typically takes two main forms, “explicit” and “tacit”. Sometimes, these two forms 

are referred to as ‘hardware’ and ‘software’ technology. Explicit knowledge, which 

corresponds to ‘hardware’ technology, refers to knowledge that can be codified and 

is transmissible in formal or systematic language, e.g., production manuals, academic 

papers, books, technical specifications, designs, and the like. It is knowledge that can 

be shared, transmitted, retrieved and reused relatively easily. On the other hand, tacit 

knowledge corresponds to ‘software’ or ‘skill’, which, by contrast, is difficult to 

codify, communicate or transfer. Explicit technology is useful only when tacit 

knowledge enables individuals and organizations to use it. Otherwise, it is confined 

to individual human minds,which makes it difficult to codify and communicate. Tacit
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knowledge can be exchanged through action, commitments and kinds of involvement 

that allow people to share experience, such as face-to-face communication or on-the-

job or apprenticeship-type training (Buono, 1997; Narayana, 2002).  

2.1.2. Types of Technology  

In the literature technology is generally categorized as product technology and 

process technology (Narayanan, 2002). 

- Product technology 

Product technology is the technology purchased by the customer and used to meet his 

needs. It is the technology that the customer faces in the global marketplace. Product 

technology includes the technology used in product development and, the technology 

used for the service and distribution of the product. Changes in product technology 

could range from minor refinements (e.g., different styles of an automobile) to 

entirely new products. Changes in product technology add new features or provide 

superior subsitutes for existing products.  

- Process technology 

Process technology refers to techniques of producing and marketing goods and 

services. Process technology also includes work methods, equipment, distribution, 

and logistics. Process technology is the technology utilized to manufacture the 

product at the lowest cost. Moreover, process technology also includes the 

technology used in quality control, inventory control and production planning. Thus, 

it is embedded in a firm’s value chain. Process technology changes are designed to 

produce and market goods and services faster, more efficently, or in greater volume.  

It should be noted that the distinction between product and process technology 

depends on the nature of the firm. What is a product technology for one firm may be 

a process technology for the other one. For instance, a new system may be developed 

by a firm as a prouct whereas the firm which incorporates this system may accept the 

technology as process technology. Making such a distinction between product and 

process technologies is important for three reasons (Joones and Teege, 2000; Cooke 

and Mayes, 1996; Lowe, 1995). 
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1.Process technology changes are less recognizable in the market when considered 

with the product technology. Therefore, it is harder for both the customers and 

competitors to realize the changes. So firms can better prevent their competitors to 

copy and imitate their process improvements . 

2. Both technology types are important for the economic performances of the firms. 

Especially the process technologies enable firms not only to reduce the cost, life 

cycles time of the technologies but also improve the quality of their products and 

services.  

3. The two types of technologies different impact on the firms. Whereas changes in 

product technology end with different products and market targets, process 

technology changes causes changes in the organization, including all value adding 

functions of the organization like human resources, logistics and marketing. Thus, 

product technologies helps firms to compete with the differentiations in their 

product lines. On  the other side process technologies modifies the way a firm 

conducts the activities and improve its business performance.   

2.2. Technology for Competitive Advantage 

2.2.1. The Changing Global Environment  

The three trends - globalization, time compression, increasing complexity of 

products - require managers to adopt a global perspective, enhance organizational 

speed of response, and work with other organizations to adapt to technological 

changes as well as  to fully exploit the potential of new technology.   

2.2.1.1. Globalization 

Globalization refers to the process by which the various nations in the world are 

increasingly being interconnected politically and economically through international 

trade. As a consequence of globalization, firms from all over the world compete on 

the same technological platform and bring different perspectives of competing and 

increase the diversity among the competitors. Moreover, technological competition 

crosses the market borders and extends to the instutions, which in different parts of 

the world follow different practices, regulations, and approaches. Knowing each one 

of them is a difficult task for the managers dealing with technology. However, 
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globalization also make it easier for firms to acquire new assets since the possibility 

of making alliances has increased.  

Globalization releases the technological operations of firms, which in turn drives 

firms to plan production and sales on a global basis.However, globalization has 

introduced significant complexity and uncertainty to the competitive domains too.  

2.2.1.2. Time Constraint 

Time compression refers to rapid decrease in time between critical events in 

technology development and commercialization. Firms have to learn, develop or 

adapt new technologies, innovate at increasingly faster rates. The shortened product 

life cycles, shortened development times and increased pressure exerted by 

decreasing payback periods force companies to engage in technology development 

not only by themselves. Time compression is creating the need for speed in 

competitive responses among firms; thus, the technology transfer process phases are 

rapid. Problem solving, learning, and competitive responses by firms are therefore 

forced to be more rapid than was the case earlier. 

2.2.1.3. Increasing Complexity 

Every product that appears on the market is composed of technology. However, a 

product is not developed by a single technology. Instead, they are combinations of 

multiple technologies working together. Therefore, when a firm intends to develop a 

new product or process, it has to be capable of combining various technologies in a 

workable architecture. Moreover, the changing needs of the customers and  

increasing complexity of each technology , complexity of each product, an increasing 

pressure to remain competitive and a more demanding market are forcing companies 

to think of new ways to accelerate and optimize the production process. Technology 

options available to companies are not always evident, and increasingly companies 

are confronted with a wide selection of technologies for the development of products 

and processes to meet customer needs.  
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2.2.2. Competitive Strategies and Technology 

2.2.2.1. Technology Strategies  

Technology strategy is the technologic choices of firms which involve the 

commitment of resources for the appropriation, maintenance, deployment, and 

abandonment of technological capabilities. These choices determine the 

technological capabilities of the firms and their available product and process 

portfolios. The underlying logic of determining the technology choice is to channel 

the resources to the available profit sites from which firm can expect to gain 

significant competitive advantage and a strategic position in the market.  

The specific choices made by firms may be classified along two dimensions: scope 

and leadership. Scope refers to the extend of technologies in the market a firm will 

invest. On the other hand leadership is a firm’s commitment to develope or exploit 

the chosen technologies. Then, based on these two dimensions a firm can choose 

from four technology strategies (Lowe, 1995; Narayanan; 2002). These strategies are 

sketched in Figure 2.1. 

 

    Figure 2.1: Technology Strategies 

1. Technology leadership strategy consists of developing and deploying all 

technologies to gain a dominant position in the market. Technology is the primary 

instrument for creating and maintaining competitive advantage in such firms. 
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2.Niche strategy consists of focusing on a limited number of critical technologies to 

seek leadership. Firms channel their resources in these selected technologies and 

use all their strength to develop and deploy these strategies to gain competitive 

advantage.  

3. Follower strategy consists of investing on a broad of technology. However, firms 

do not take the risk of basic research instead they focus on development of existing 

technologies. For such firms, technology is not the primary instrument for 

competitive advantage. 

4. Technology rationalization is maintaining adequacy only in a selected set of 

technologies. These firms don’t seek competitive advantage through technologies 

instead they use technologies to survive in the competitive markets.  

2.2.2.2. Competitive Advantage and Technology 

Gaining and sustaining competitive advantage is the main objective of technology 

strategies. However, maintaining competitiveness requires developing new sources 

and reinforcing current sources of competitive advantage which can be defined as the 

ability of a firm or industry to achieve a better performance than its competitors in 

terms of profitability. High quality, reliability, timely delivery, enhanced customer 

service, rapid new product introduction, flexible systems, and efficient capital 

deployment are the primary sources of competitive advantage and the importance of 

achieving one or more of these broad strategies for competitive advantage is well 

understood and widely accepted in the literature(Durrani et. al.,1998; Fichman, 1999; 

Ernst and Kim, 2002; Estrin et. al. 2003; Lowe, 1995). In determining the 

competitiveness of a company, competitive priorities and competencies are the main 

concepts to be discussed (Buono, 1995) 

Competitive priorities which are the attributes of a firm that attract customers 

differentiate firms from their competitors. These attributes may be results of critical 

management decisions and firms compete in the marketplace with these attributes. 

On the other hand, competencies are the key capabilities that enable a firm to deliver 

a fundamental customer benefit. In addition, core competency is described as the 

source of competitive uniqueness and sustainable competitive advantage of a firm.  
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In order to achieve and sustain competitive advantage, however, both external 

environmental and intrafirm conditions are important. Especially, intrafirm technical 

knowledge is a necessary condition to create and sustain competitive advantage. 

Firms with external capabilities but lacking internal capabilities may know what is 

needed for market success but they are unable to create or deliver competitive 

customer solutions. Similarly, firms with internal capabilities but lacking a market 

orientation may be able to develop technical advantages but their deficiencies in 

knowledge of competitors’ offerings, precise market requirements and the trade-offs 

customers make limit their marketing success. Thus, both external and internal 

capabilities should be developed in order to be gain the desired positions in the 

markets.  

Effective utilization of technology has been linked to reduced costs; better quality; 

faster adoption of new process technologies and more successful competition, 

particularly against global competitors. Then, it can be suggested that effective 

utilization of technology is a central part of competitive strategy for organizations. 

For these organizations, technical knowledge about new inputs is complementary to 

the new technology adoption process. Then technology can be defined as a strategic 

asset and therefore, the organization’s ability to manage and exploit technology can 

be also considered as a core competency which allows it to develop a position of 

advantage over its competitors (Pearce, 1999; Phillips et al. 1994).  

Therefore, it can be concluded that an organization’s ability of production and 

services depends on its technical knowledge or know-how and any improvement in 

technology resulted from extending, augmenting, refining or replacing some 

elements of the organization’s operational processes and value-adding capabilities 

will enhance technical performance of the organization, increase capacity and 

flexibility of the organization, improve the quality, develop more personnel skills, 

reduce the costs, task and process time. Furthermore, it is obvious that technology 

has impact on organizational operations and affects how it competes in the industry. 

Without an adequate technological base it is not possible for organizations to 

accomplish many of their key strategic and operational goals.  

Any technological change in a product or process can worsen or improve  a firm’s 

competitive position or in other words the choices of technologies to be used in a 

product or process can dictate future conditions. Since technology is a key 
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component in strategic positioning, leading to technologies being applied globally 

and across different industry sectors, mistakes done in identification of technology 

trends or in technology selection cause firms to fail in retaining desired market 

positions.  

The management of technology is so essential for organizations because it allows 

organizations to enter new markets, renew existing product lines and keep up with 

rapid technological developments in the environment where they survive. 

Technology is a major driver of the global economic development and business 

professionals seek more effective ways to manage existing and emerging technology. 

Among all of the influences in an organization’s environment, technology 

management is the key factor that may provide long term competitive advantages 

which must be kept under control by a firm. 

2.3. The Drivers of External Technology Utilization  

Many technology researchers and managers have stressed the importance of 

developing long-term, corporate technology strategies for acquiring advanced 

technological capabilities those necessary to gain competitive advantage. In addition 

technology managers are under increasing pressure to produce better results more 

productively. A resulting trend is greater use of external relationships and resources 

to achieve the needed technological accomplishments with greater efficiency. 

Historically organizations have focused on technology development through their in-

house research and development activity but recently firms have realized that internal 

development of all technology needed for new products and processes is difficult or 

impossible. To fully realize the potential of technology integration, the firms can no 

longer take R&D as the sole source of technologies. Instead, they must be able to 

access technologies from other organizations in a timely manner (Narayanan, 2002). 

Thus, firms are increasingly turning to more innovative external modes of 

technology acquisition, other than merger or outright purchase, and they have viewed 

external technology acquisition as an important innovation method.  They have 

started to use inward technology licensing and technology alliances to acquire 

technology that matches their internal development activities. Although the rates of 

increase vary geographically, the move to greater reliance on external sources of 

technology is occurring worldwide. There is a growing awareness that important 

sources of technology are often located beyond the boundaries of a firm. 

Correspondingly, many firms have indeed increased the proportion of external. 
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sources of technology in their R&D process. Second, the internationalization of R&D 

is also progressing, whereby the aim of seeking technological knowledge in host-

country locations plays a prominent role. 

As a result there emerged the need to decide to chose between developing technical 

capabilities internally or acquiring them through external means has become a vital 

component of technological strategies.Although there are many factors that motivate 

the decision to seek and exploit external sources of technology, the following 

determinants can be listed as the ones those are of great importance:  

1. The competitive dynamics and firm behaviors associated with industry and 

technology life cycles and the emergence of a dominant design  

2. The appropriability regime or protection of core technological capabilities  

3. The availability and competitive strength of internally developed resources  

It can be concluded that not only external factors like intensified competition resulted 

from globalization, and the increasing quantity and complexity of technologies to be 

considered for commercial R&D, force firms to tap into technological knowledge 

outside their former institutional and geographical boundaries but also internal 

factors like limited resources, expertise, and time are also forcing many firms to 

focus on core competencies and functions.  

2.4. Benefits of External Technology Utilization 

Effective acquisition and utilization of new technology from an outside source can 

contribute greatly to the operational success of a firm because firms can gain several 

benefits by acquiring external technology. Firms not only decrease development time 

and risks but also achieve higher economic returns, and gain higher economic returns 

by acquiring external technologies. Previous studies (Stock and Tatikonda, 2004; 

Tsai and Wang, 2008) have also suggested that external learning has a positive effect 

on cost reduction or innovation performance. This then leads to greater performance 

through product or process innovation which may be measured along any 

combination of three desired outcomes: market performance, product performance, 

and financial performance. 

From the perspective of learning and innovation, by external technology acquisition 

activities a firm may increase its technological knowledge and strengthen its 
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technological capability.  In addition to fully external acquisition activities, 

acquisition with a type of partnership may allow organizations to leverage their skills 

and increase their competitiveness.  

Firms may also use technology transfer as a vehicle to connect their research and 

development efforts to marketing, manufacturing, and management expertise.  

The impacts of technology transfers are however difficult to measure. In the short 

term, the recipients gain through higher productivity and new products. In the long 

term, however, these benefits depend on how much they can learn from imported 

technology and how able they are to deepen and to develop their own capabilities 

(Martinsons and Schindler; 1999).  

2.5. Technology Transfer  

As mentioned in the previous parts, firms accumulate technologies through internal 

R&D and through the acquisition of external technologies developed by other 

institutions. The process by which scientific and technological knowledge or know-

how generated by one group or institution is acquired and embodied in the operations 

of another is called technology transfer. 

The technological and technology related organizational know-how moves among 

partners (individuals, institutions, and enterprises) in order to enhance at least one 

partner’s knowledge and expertise and strengthen each partner’s competitive 

position. Technology transfer occurs at all stages of the technology innovation 

process, from initial idea to final product. These processes integrate multiple 

functions, including organized research and development, design, production 

engineering, manufacturing, marketing, and other value-adding activities. 

In the literature there are several definitions of technology transfer. In reference to 

these definitions, technology transfer can be defined as the movement of 

technological and technology related organizational know-how among individuals, 

institutions, and enterprises in order to enhance at least one partner’s knowledge and 

expertise and strengthen each partner’s competitive position. 
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2.5.1 Types of Technology Transfer 

Technology transfer is considered as the movement of technology across 

organizational or national boundaries and there are 3 general types of this movement. 

1. International technology transfer: the transfer of technologies developed in one 

country to firms or other organizations in another country.  

2. Private technology transfer: the sale or other transfer of a technology from one 

company to another.  

3. Public-private technology transfer: the transfer of technology from universities or 

government laboratories to companies.  

A number of technology transfer models have typically focused on transfers between 

firms, between public research establishments and private sector firms and 

collaborative agreements between educational establishments. The classification of 

technology transfer as vertical and horizontal is one way of grouping these models.  

- Vertical technology transfer occurs when information is transmitted from basic 

research to applied research, from applied research to development, and from 

development to production. Such transfers occur in both directions, and the form of 

the information changes as it moves along this dimension.  

- Horizontal transfer of technology occurs when technology used in one place, 

organisation, or context is transferred and used in another place, organisation, or 

context.  

Technology transfer can occur in all organization between departments in the 

organization, between manufacturers and vendors and between manufacturers and 

their customers.  In the technology transfer process technological knowledge is 

acquised for the development of new products and processes by the recipients. It may 

be conducted by firm-internal activities, typically R&D efforts, by collaborative 

activities with outsiders, such as joint R&D projects, or by acquiring technology 

from outside, e.g. by licensing agreements or contract R&D.  

1. Cooperative research and development – business collaborates with one or more 

outside technology organizations 

2. Licensing or sale of intellectual property 
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3. Technical assistance – business utilizes outside organization to answer or solve a 

relatively narrow, well-defined question or problem 

4. Information exchanges – business obtains access to existing technical information 

through exchanges such as markets, conferences, federal agencies, and professional 

Networks. 

2.5.2. Technology Transfer Mechanism 

In order to understand the process of technology transfer, one must begin with the 

fundamentals.As figured in Figure 2.2 there are three essential elements; the donor, 

the transfer mechanism, and the recipient.  

 

   Figure 2.2: Technology Transfer Mechanism 

1. The important characteristics of the donor include: 

- Available technology to transfer. 

- Supporting organizational structure (e.g., government, private) to facilitate the 
transfer of technology. 

- The incentive system (financial or otherwise) that motivates the donor. 

2. The characteristics of the recipient either enhance or inhibit the effectiveness of 
the technology transfer process. These attributes include: 

- The existing technology base within the receiving industry. 

- The social infrastructure, or the human capital of receiving individuals. 

- The innovative or inquisitive nature of receivers. 

- The incentive system that motivates the transfer 
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3. The transfer mechanism is the medium through which technology is passed from 

the donor to the recipient. For example: 

- Data and information. Facts and figures derived from an experiment(s) or 

experience which can be readily communicated in written form. 

- Know-how and expertise. Knowledge, secret formulas, or unpatented processes 

which are known to a limited number of individuals who practice and use the 

information to competitive advantage in the marketplace. 

- Rights to make, use, and/or sell. Legal conveyance of the rights to patents and 

copyrights, know-how, or other proprietary knowledge with technical assistance 

required. 

- Embodied technology. Technology contained within a piece of machinery or 

software package which is available in the marketplace in finished form. 

2.5.3. Phases in Technology Transfer Process 

The common thread among the many extant definitions of technology transfer is 

movement of the technology from the source to the recipient. Technology transfer 

involves multiple transfer steps. However, characterizations of the initiation and 

conclusion of the technology transfer  process is not determined definetely. Whereas 

some researchers defined the starting point of the technology transfer process to be 

the point in time immediately after the recipient's decision to acquire a given 

technology has been made, some others characterize the conclusion of the 

technology transfer process as occurring simply once the technology has moved 

across the organizational boundary; however, when viewed from an operational 

perspective the concluding step in the technology transfer process should be the 

actual utilization of the technology by the recipient organization. Utilization is more 

than simple physical receipt of the technology. It involves the actual implementation 

of the technology in a production process or its incorporation into a new product. 

Therefore, the technology transfer process consists of the inter-organizational 

activities employed to achieve both movement of technology across the 

organizational boundary from the source to the recipient and its utilization by the 

recipient to achieve some specified functional objectives. In turn, the effectiveness of 

the technology transfer process is the degree to which the utilization of the 
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transferred technology fulfills the recipient firm's objectives within cost and time 

targets. Many have said that technology transfer is successful only if it results in a 

positive change. Teaching a new skill or method may not really qualify as 

technology transfer unless, and until, it results in change. The challenge, therefore, is 

to insist on having successful technology transfer, and not simply an exchange of 

information. Technical change after technology transfer is a process not an event.  

The 5 stages in the process of technological change are listed:  

1. Initiation: The process by which managers identify and pursue an opportunity for 

the adoption of a new technology. 

2. System selection. The process of in-house design and the development of a 

particular system or equipment. 

3. Decision to adopt. This refers to the process leading to the decision to invest 

resources in the acquisition of the new technology.  

4. Implementation. This embraces the process of introducing the new technology 

into the work place. This includes both technical and human aspects. 

5. Routine operation. A stable, productive method of working has been attained.  

Then, it can be summarized that technology transfer does not occur at once, but in 

phases. First the potential users understand how the technology can be used. In the 

latter phases the focus is the utilization of the technology.  

2.5.4. Technology Transfer Success 

When analysing the impact and relative success of transferring technologies, it is 

useful to think in terms of whether the sender can send the message and whether the 

receiver receives and understands the message as deonstrated in Figure 2.3.  

The nature of the technology transfer process within the firm also raises the question 

of whether the receiving organisation changes during or after the diffusion of 

technology to it. It is clear that some changes in working are implemented at the 

receiver sites as a result of technology transfer projects. Also the nature of the 

transfer process extends to any clarification sought by the receiver, or the feedback 

mode by the transmitter, which is referred to on the Figure 2.3 . The ‘mode of 

transfer’ connected to the ‘message’ block, refers  that in addition to people,  
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knowledge and artefact transfers, embedded know-how transfer is an integral 

component of the message. Knowhow must be learned and acquired. The difficulties 

associated with embedded know-how transfer are referring to: knowledge on how to 

use a technology; what the technology is capable of; the tacit components of 

knowledge embedded in the technology; and difficulties in interpreting technological 

codified knowledge (Hemmert, 2004; Jassawalla and Sashittal, 1998; Jones and 

Teegen, 2000; Martinsons and Schindler, 1995). 

 

Figure 2.3: Technology Transfer Success 

If success is defined as accomplishing change then the barriers to success should be 

also mentioned. Barriers restrict or constrain success. They may be self-imposed, 

technological, economic, institutional, or political. They may be caused by the 

provider, the intended receiver, or both. From institutional side:  

− Lack of resources—funding and people; 

− Lack of management support to implement new ideas; 

− Lack of an organizational infrastructure; 

− Inflexible regulations, incentives, and rewards; and 

− Resistance to risk-taking and change. 

Likewise, some barriers arise from the technology suppliers side 
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− The receivers’ needs are misunderstood. 

− The technology is not suitable for the conditions or the environment. 

− The technology is not presented appropriately; that is, the right amount of 

information is not given to the right people. 

Finally, human behavioral barriers also exist: 

− Culture, 

− Language  

− Lack of interest or perceived need, and 

− Poor attitudes from provider and recipient toward one another. 

For instance, the transfer of technology literature addresses barriers and facilitators to 

transfer mostly in terms of the characteristics of the technology, the technical skills 

required, and cultural differences. In comparison, the organizational learning 

literature addresses those issues and adds indepth analysis of factors such as system 

thinking, institutional and social dysfunctions, anxieties that affect the speed of 

learning, and methods to create a learning organization. 

The investigation into why transfers can be so difficult also points to issues such as: 

lack of motivation; lack of absorptive capacity; lack of retentive capacity of 

recipients; formalised structures and systems; lack of numerous individual 

exchanges; and an arduous (i.e. laborious and distant) relationship between the 

transfer partners. There is a useful set of general approaches that can help overcome 

some barriers to technology transfer. These are the personnel approach (temporary or 

permanent transfer of the owner of knowledge to the user group), the organisational 

link-pins approach (specialised transfer agencies used as intermediaries) and the 

procedural approach (early user involvement by means of procedures, e.g. 

multifunctional project teams) (Hemmert, 2004; Howard and Saggi, 2001). 
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2.6. The Assimilation of Transferred Technology to the Organization 

2.6.1. Technology Assimilation Process 

A large number of study has been conducted on technology adoption in technology 

transfer process, but much less has looked at technology assimilation. Adoption 

generally refers to the point at which the decision is reached to implement a 

technology or the physical purchase of a technology, whereas assimilation refers to 

the actual use of the technology throughout the organization. Assimilation can be 

further categorized into the breadth (i.e., how broadly the technology is used in the 

organization, e.g., the number of users), and depth (i.e., how extensively the 

technology is used and its impact on the organization). In this study, the intention is 

to focus on the assimilation of transferred technologies to the organizations (Agarwal 

et.al., 1997).  

Technology assimilation is considered to be a learning process. No matter how the 

technologies are acquired - through licensing, contracted-out projects, joint ventures, 

direct investment, or other forms of collaboration - the effective assimilation of 

technologies is the key to achieving project success, and, ultimately, the firm’s 

objectives. The involvement of multidisciplinary and multifunctional teams, as 

opposed to R&D or manufacturing functions working alone, in technology 

assimilation significantly increases the chances of an effective transfer.  

However, in the literature it has been identified that firms have different technology 

transfer rates and performances. Therefore, identifying how firms assimilate external 

technologies to their organizations is fundamental for ensuring a successful 

technology transfer process (Jones and Teegen, 2000; Wong et.al, 1998).  

Assimilation of technology is a term referring to another part of the adaptation 

process. Through assimilation, new information or experiences are incorporated into 

existing organization. The process is somewhat subjective, because experience or 

information is modified to fit in preexisting situations. 

The assimilation process of a new technology starts from a firm's initial awareness 

and evaluation of the new technology. This initial stage "amounts both to identifying 

and prioritizing needs and problems on one hand, and to searching the organization's 

environment to locate new technologies of potential usefulness to meet the 

organization's problems". The degree to which a technology can be solution to a 
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problem will influence the decision to adopt that technology. It is suggested in the IT 

literature that the potential of technology to enhance a firm's performance in value 

chain activities is a significant motivation for the firm to adopt the technology 

(Ivarson and Alvstam, 2005). New technology initiation is defined--the first stage of 

technology assimilation--as evaluating the potential benefits of technology to 

improve a firm's performance in value chain activities such as cost reduction, market 

expansion, and supply chain coordination. In innovation initiation, the perceived (as 

opposed to objective) characteristics of the innovation in question play the crucial 

part. Since decision-makers decide to proceed or not with the prospective innovation 

based on how they perceive the potential benefits stemming from its adoption, to a 

significant extent these perceptions are determined by the decision-makers’ personal 

and psychological traits, as well as by the broader organizational context in which 

the innovation will be embedded and the environmental pressures to which the firm 

needs to adopt. Adoption is the stage following initiation. The second stage of 

technology assimilation is to make the decision to do value adding activities like 

allocating resources and physically acquiring technologies. Because the adoption 

decision assures resource allocation required by the general deployment of the new 

technology, this stage is a necessary step toward the widespread usage of the 

technology (Gagnona and Sheub, N.D).  

After the decision has been made to adopt the innovation, the critical next step is its 

implementation within organizational boundaries. To a greater or lesser extent the 

innovation has to be “re-invented” so that it fits the particular circumstances of the 

adopting organization. Critical in this respect, are the climate for implementation and 

the values (of targeted employeed who are to use the innovation)-innovation fit, 

which will determine the degree to which committed use and exploitation of the focal 

can be expected. Yet, adoption does not always result in widespread usage of the 

technology by a firm. A new technology may be introduced  but nevertheless still 

fails to be thoroughly deployed among many acquiring firms (Fichman, 1999). After 

a new technological innovation is adopted, it needs to be accepted, adapted, 

routinized, and institutionalized into the firm. After its initial adoption, the firm and 

its members usually do not have sufficient knowledge to leverage the system, and 

often misalignments occur between the new technology and the user environment 

(Fichman, 1999). Therefore, adoption and routinization are two distinct stages. 
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Technology routinization--the third stage of technology assimilation--is defined as 

the stage in which technology is widely used as an integral part in a firm's value 

chain activities.  

Based on the above theoretical considerations and literature review, new technology 

assimilation basic stages are initiation, adoption, and routinization. This is consistent 

with the classic conceptual works in the literature that analyzed innovation 

assimilation by considering a sequence from initiation to adoption and then to 

implementation, which had empirical support from subsequent literature. 

Implementation is defined as the extent to which development, feedback, and 

adjustment activities are performed to ensure the innovation is integrated to business 

activities (Agarwal, 1997; Efstathiade et. al. 2002; Fichman, 1999) 

2.6.2. Factors Influencing Technology Assimilation Process 

Technologies emerge with increasing rapid rates and complexity which make it hard 

for technology dealers in understanding and assimilating them. This has lead to a 

need for studies focused on the factors influencing the assimilation of complex 

technologies.A study of new technology assimilation needs to consider factors that 

influence the adoption and usage of the technology in the technological, 

organizational, and environmental contexts of an organization. Reviewing the 

literature suggests that the technology-organization-environment (TOE) framework 

is appropriate to study contextual factors that influence technology assimilation. 

There are three aspects of a firm's context that influence its assimilation of a 

technological innovation:  

1. Technological context describes both the existing technologies in use and new 

technologies relevant to the firm.  

2. Organizational context refers to descriptive measures about the organization such 

as scope, size, and managerial structure.  

3. Environmental context is the arena in which a firm conducts its business--its 

industry, competitors, and dealings with government  

This framework is consistent with the innovation diffusion theory of Rogers (1995) 

in which he emphasized technological characteristics, and both the internal and 

external characteristics of the organization, as drivers for technology diffusion. In his 

comprehensive book Diffusion of Innovation, Everett Rogers defines diffusion as the 
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process by which an innovation is communicated through certain channels over time 

among the members of a social system. In reference to Rogers' definition, it can be 

concluded that there are four elements that are present in a technology assimilation 

process.  

The four main elements are:  

1. Technology  

2. Communication channels - the means by which messages get from one individual 
to another.  

3. Time - the three time factors are:  

- Innovation-decision process  

- Relative time with which an innovation is adopted by an individual or group.  

- Innovation's rate of adoption. 

4. Social system - a set of interrelated units that are engaged in joint problem solving 

to accomplish a common goal.  

Since technology transfer activities began to have an important impact on the way 

firms are both managed and organised, researchers have investigated the effect of 

organisational factors in the process and the following conclusions are obtained 

(Hsiao, 2003; Lowe, 1995; Malik, 2002; Jassawalla and Sashittal, 1998): 

- An organization structure that supports communication, coordination, and openness 

will facilitate technology assimilation..  

- The extent of financial and technical resources that a firm devotes to technologies is 

also a determinant of its innovativeness.  

- A firm competence and capability are important ingredients for success in the 

technology transfer process. Management competencies especially those centered on 

learning have long been associated as important in the technology transfer process.  

- The successful assimilation of a new technology requires an organizational climate 

which promotes technology assimilation success.  

- The patterns of information exchange a firm establishes with its environments, 

including customers as well as the technical experts outside the firm is a major factor 
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in successful innovation and information exchange is a key to facilitating 

organizational learning.  

- Acquiring external technologies tends to stretch a firm’s activities into the field of 

other firms, even competitors. Hence, managing the interaction of the source and 

recipient is also critical to the effectiveness of technology assimilation. 

- Trust and commitment are essential ingredients for attaining a well-managed 

relationship and desired performance outcome. 

- The nature of informal communication that exists within an organization also 

influences new technology adoption process. More open climates tend to allow free 

exchange of ideas within an organization, and thus help the process of innovation. In 

contrast, closed informal organizations with fewer social ties among members tend to 

stifle innovation.  

- The company culture is key in motivating employees and encouraging them to be 

innovative and to strive for better performance. When technology transfer involves 

participants from diverse cultural backgrounds, the interactive effects of two 

different cultures may influence their relationship both during and after the transfer. 

These interactive effects can be described as “cultural affinity”.  

- The commitment and involvement of managers are the most important success 

factors in applying technology for strategic impact. The absence of management 

commitment will inhibit the transfer of a new technology,  its subsequent integration 

with other technology applications and commonly its institutionalization in the 

organization.  

- Technology transfer activities can be coordinated at a strategic level. It is important 

to formulate, articulate and evaluate an organizational vision before committing 

significant resources and incurring unnecessary risks. A strategic vision is likely to 

accelerate and increase the returns on the overall technology investment.  

- To assimilate technology effectively, firms need to adopt an integrated 

organizational approach to the process. Whereas R&D departments are key partners, 

the involvement of manufacturing, marketing, and other functions increases the 

chances of a successful technology transfer.  
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- Interaction at a personal level is also a key ingredient for effective technology 

assimilation. Companies need to implement a cooperative, flexible management 

style, which encourages information sharing and learning. 

- Good management of the source-recipient relationship is vital to ensure that trust 

and commitment develop between the two partner. 

2.7. Importance of Technology Transfer Management  

As many industrial companies are faced with competition characterised by product 

and market uncertainties, globalisation and rising R&D costs, the management of 

technology transfer activities is increasing in strategic importance since technology is 

a major driver of global economic development. The process of managing the 

acquisition and incorporation of technology from external sources plays an important 

role in many operational activities. As such, for many firms, it is no longer an 

occasional activity that can be managed in an ad hoc fashion; rather, it is a process 

that requires management supported by well-developed organizational skills.  

Technology brings changes in organizational structure, organizational processes and 

the role of the management (Narayanan, 2001). Technology managers need to 

absorb, create, adapt, and transfer technological knowledge to various parts of the 

companies and has to use the technology transfer process as a vehicle for creating a 

learning organisation.  Considering all these challenges in incorporating a technology 

acquired from external sources, transfer of external technology appears as one of the 

most problematic activities that exist in firms and the management of the technology 

transfer process deserves greater attention (Stock and Mohan, 2004).  

The product and process technologies alone can not provide competitive advantages. 

Therefore, the concept of the management of technology arises to be much more 

important than both the product technology and the process technology development.  

However, managers do not necessarily possess all the skills required to develop a 

portfolio of technologies. As a result, this has translated into a critical need for 

people who are trained in managing different types of technological assets in varied 

commercial and non-commercial contexts. 
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3. KNOWLEDGE MANAGEMENT  

3.1. Knowledge  

Knowledge, embodied in technologies, is one of  the intellectual assets of 

organizations and a firm’s accumulated knowledge is key to its continued ability to 

innovate, and ultimately to its ability to compete (Singh, 2006). Knowledge is useful 

to decrease uncertainty and thereby increase the predictability of processes of interest 

and to control the processes (Rouse, 1998). Therefore, building and leveraging 

knowledge have become core activities for attaining competitive advantage (Chen 

2003, Gerybadze, 2003).  

Knowledge, which is created, stored, transferred, and  used at all levels of an 

organization in an attempt to achieve the goals of the organization, has been defined 

and classified in a variety of ways. The definition of  knowledge as generalization of 

information, data and experience is  one of them. In this definition the distinction 

between knowledge, data and information should be mentioned: data is raw numbers 

and facts, information is processed data,  and knowledge is  information made 

believable and actionable (Zhao, 2002) This distinction is important to note because 

as Rouse (1998) indicates companies seek for more knowledge than data(Rouse, 

1998). 

In respect to the definitions made in the literature (Fang, et. al., 2002; Hellström, 

2001; Hellström, 2002; Rabbiosi, 2005)  it can be concluded that knowledge is a 

resource that is mined and codified by companies to use as an intellectual asset in 

order to form a system for solving their organizational problems, increasing the 

productivity of the processes by overcoming uncertainties and as a result sustaining 

competitive advantage. 

3.1.1. The Nature of Knowledge 

Knowledge may be classified due to its dimensions. While some classify knowledge 

due to its’ tacitness, some other choose mobility as a dimension to categorie.  
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knowledge (Birkinsaw, 2002). In addition to tacitness and mobility, there are some 

other dimensions of knowledge: tacit/articulable, not observable/observable, 

complex/simple, and element of system/independent. According to some other,  

knowledge can be observed due to its function, whether it is used in the processes or 

used to declare the situations, informations etc. Another perspective in describing 

knowledge is individual and collective or indivual, group, firm and network.  

3.1.1.1. Tacit and Explicit Knowledge 

In this study, the tacitness of knowledge will be discussed in order to understand how 

the nature of knowledge effects technology transfer processes.  

The tacitness of knowledge have been studied by many researchers since Polanyi 

(1967) mentioned tacit knowledge in his book (Polanyi, 1967). Following Polanyi’s 

definition, researhers have reached the consensus about the embeddedness of tacit 

knowledge in its possessers and the difficulty of codifying, combining and 

transfering it in an integrated way (Polanyi; 1967; Birkinshaw, 2002; Nonaka and 

Takeuchi 1995). Tacit knowledge is based on experience, people acquire it through 

observation, imitation, and practice. Its diffusion requires training and face-to-face 

interaction. Explicit knowledge, on the other hand, can be precisely and formally 

articulated and it is easy to codify, document, transfer, share, and communicate. 

Further, its creation and usage is either very recent or frequent that the user is aware 

of  its existence.  Examples of explicit knowledge include chemical formulae, market 

forecasts, operations procedures, product specifications, software code, and technical 

standards.   

These two characteristics of knowledge are of vital importance to managers and 

researchers because they influence the nature of the creation, storage, transfer and 

use of knowledge. As such, knowledge that is more explicit can be knowingly 

created, stored in an accessible manner, easily transferred, and used in a conscious 

and intentional manner. On the other hand, knowledge that is more tacit is likely to 

be unknowingly created, stored in a manner that is only accessible in a nonconscious 

manner, difficult to transfer, and used in a non-conscious and unintentional manner.  

Thus, for managers to decide upon the types of knowledge they want their 

organization to focus on,  they should evaluate the degree to which their organization
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will need to be able to consciously develop the knowledge, how accessible it needs to 

be. 

3.1.1.2. Different Types of Tacit Knowledge 

Although tacit knowledge is difficult to interpret and transfer, it can be an important 

resource to build sustained competitive advantage. According to studies in the 

literature about innovation, innovative processes involve some measure of tacit 

knowledge (Cooke and Maayes, 1996).  

Tacit knowledge may become part of the human body as skills (embodied 

knowledge); part of human being as cognitive capacity (embrained knowledge); 

routinized in organizational practice (embedded knowledge); and inculcated in the 

organization as basic assumptions, beliefs and norms (encultured knowledge). 

Different types of tacit knowledge are associated with different aspects of 

organizational activities and with different degree of difficulties in transferring it. 

The greater the knowledge complexity a firm deals with, the greater knowledge 

about various perspectives the firm may internalize. Such complexity is likely to 

increase the firm’s absorptive capability to continually acquire newer and/or broader 

technology bases.  Based on the organizational learning literature, firms that are 

capable of learning from a complex/diverse resource base will not only reduce the 

risk of their technologies being outdated, but they will also increase their likelihood 

of better innovative.  Accordingly, it can be suggested that firms that process greater 

knowledge complexity have better innovative performance than those that process 

less. 

3.2. Knowledge Creation Activity 

The basis of organizational knowledge creation is the conversion of tacit knowledge 

into explicit knowledge and back again. Over time, human knowledge shifts between 

the tacit and the explicit through a process of social interaction between individuals 

that also produces new knowledge and expands its use. 

Two sets of activities drive this process:  

1. Converting tacit knowledge into explicit knowledge;  
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2. Moving knowledge from the individual level to the group, organizational, and 

inter-organizational levels.  

 There are four modes in which organizational knowledge is created through the 

interaction and conversion between tacit and explicit knowledge: socialization, 

externalization, combination, and internalization (Nonaka and Takeuchi, 1995). 

- Socialization is a process of acquiring tacit knowledge through sharing experiences.  

- Externalization is a process of converting tacit knowledge into explicit concepts.  

- Combination is a process of creating explicit knowledge by bringing together 

explicit knowledge from a number of sources.  

- Internalization is a process of embodying explicit knowledge into tacit knowledge. 

3.3. Knowledge Share Activity 

Knowledge creation do not guarantee performance improvement or value creation 

(Andersson and et. al, 2001). Knowledge becomes valuable only if it is accessible, 

shared throughout an organization and applied when it is needed (Chen and Huang, 

2007; Ratcheva and Demirbag, (N.D.). So knowledge transfer is a crucial process as 

knowledge creation (Ogunleye, 2005). However, not only knowledge stocks in the 

organizational entities of the firm should flow to other parts of the organizational 

network but also firms should develope certain capabilities to benefit from these 

pieces of knowledge and create value (Ambos, 2006). 

Since knowledge transfer is also far from being an automatic process, standardization 

in management of such transfers is not possible. Effective transfer of valuable 

organisational knowledge can be problematic even when an organization supports 

the transfer of knowledge (Kane et. al., 2004). The transfer may fail for reasons 

ranging from the quality of the relationship between sender and receiver groups to 

characteristics of knowledge being transferred (Szulanski, 2000; Kane et. al., 2004). 

Cumming and Teng (2003) group the success factors of knowledge transfer under 

four domains: knowledge context, relational context, recipient context, and activity 

context. They also determined subfactors affecting knowledge transfer: articulabiliy 

and embeddedness under knowledge domain; organizational distance, physical 

distance, knowledge distance and norm distance under relational domain; transfer 

activities under activity domain; and learning culture and priority under recipient. 
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domain(See Fig. 4.1). In case these success factors can not be managed properly 

because of some challenges hidden in their contexts, then the failure is unavoidable.   

Figure 3.1: Cumming and Teng’s Knowledge Flow Success Model 

Although many scholars note that coordination and control mechanisms are essential 

tools for the success of the business processes (Reger, 2004; Rabbiosi, 2005), in 

Cumming and Teng’s model (2003) these factors are missing. As Rabbiosi(2005) 

implied, when the degree and type of interdependence between units take more 

attention, the management of that interdependence through control and 

communication mechanisms, that might support knowledge transfer, gains more 

importance. Meanwhile, many scholars tend to focus on characteristics of the 

knowledge and of senders and receivers, a growing number of studies address to the 

relationship between organizational design and knowledge transfer. Then, it is 

appropriate to extend Cumming and Teng’s model with the “management context” to 

bring coordination and control mechanisms together under one domain 

3.4. Absorption of Knowledge 

Absorption is the internationalization of the external knowledge into the 

organization. It is argued that the success of organizational learning ,which is one of 

the key technology transfer determinants, depends on the firm’s absorptive capacity, 

which itself is determined by the firm’s prior related knowledge. This prior related
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knowledge confers to the recipient firm an ability to recognize the value of new 

knowledge or information, assimilate it, and apply it to commercial ends. This ability 

was defined as absorptive capacity. Since then, a theory of absorptive capacity has 

emerged and several studies have aimed at augmenting this firm level construct 

(Daghfous, 2004).  

The firm’s ability to absorb knowledge from external sources is another major 

determinant of innovation and technology adoption. There are mainly two aspects of 

a firm’s absorptive capacity for new technologies: firstly, the firm’s overall ability to 

assess technological opportunities in terms of new products and production 

techniques. Secondly, learning effects that may arise from earlier use of a technology 

or from experiences. Both elements of absorptive capacity should be positively 

related to early and intensive use of Technologies. 

3.5. Importance of Knowledge Management in Technology Transfer 

In recent years, there is increased emphasis on the importance of knowledge 

management (KM) in facilitating knowledge sharing, enhancing productivity, and 

increasing business competitiveness (Teo, 2005). It is asserted that knowledge 

represents one of the sources of comparative advantage, and the practice of 

knowledge management (KM) takes the power of knowledge to the group, 

organization and even enterprise level (Davenport and Prusak, 1998).  

Although there are may be some differences among technology transfer situations, 

all technology transfers involve some knowledge processing to conduct the transfer 

too. Technology transfer requires dealing with several kinds of knowledge.  There is 

the knowledge that created the technology.  There is knowledge about how to operate 

the technology.  There is knowledge about the value and the quality of the 

technology.   Knowledge contributes the major part to technology, which is the key 

to control over technology as a whole. New knowledge about technology gives a 

company an advantage. Therefore, as Edler states in order to cope with the growing 

dynamics and complexity of technology transfers, companies are increasingly 

choosing to rely on knowledge (Edler, 2003).  It has been identified that without 
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knowledge transfer, technology transfer does not take place, as knowledge is the key 

to control technology as a whole. 

However, in many technology transfers, managements face a number of challenges 

in overcoming difficulties associated with the diffusion of knowledge. Technology 

transfer represents one of the most knowledge intensive and problematic 

relationships in a firm. Typical problems include business units not interested in 

R&D developments, which could be due to cost factors or poor communication 

between technology senders and receivers, or as a result of the ‘not invented here 

syndrome’ and problems simply arising from lack of resources.  

Knowledge management generally deals with the knowledge internal to an 

organization.  This is a potential issue in trying to apply KM techniques and theories 

directly to technology transfer. Many of the knowledge problems in technology 

transfer involve knowledge sharing between multiple organizations.  In such cases, 

application of KM concepts must be rethought, in order to access the motivations of 

the individuals and organizations involved, and the value of the knowledge that is 

being shared or transferred.  

Organizations tend to execute knowledge management processes because 

organizations those acquise and distribute information successfully, manage their 

business better with the support of their experiences. KM leverages each busines’ 

core competencies to provide better, faster, and cheaper quality products or services. 

KM helps firms deal with increased complexity and represents a key opportunity to 

leverage knowledge assets for achieving substantial savings, significant 

improvements in human performance, and competitive advantage (Corso and et. al. 

2006; Cumming and Teng, 2003; Eriksson and Chetty, 2003; Foss and Pedersen, 

2002).  

The management of knowledge is then a significant issue for successful technology 

transfer because some form of knowledge management is required in any technology 

transfer process.  The advantages provided by implementation of KM are:  

1. KM enhances technology transfer and program management. Technology transfer 

cannot be completed through the transfer of embodied technology alone. 

Disembodied technology, or intellectual capital, must also be transferred in order for 

the process to be successful. 
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2. KM has the potential to significantly reduce the cycle-time of developing new 

technologies, allowing the process of technology transfer to occur more rapidly. This 

can offer a competitive edge to any organization. 

3. KM increases competitiveness and allows an organization to track not only its 

own progress, but that of its competitors.  

4. KM is scalable. It can help to solve both small and large problems. 

3.6. Knowledge Management  

3.6.1. Definition of Knowledge Management 

Knowledge has become a commodity that is traded and transferred in numerous new 

ways but it is a resource that is valuable when it is utilised, particularly when 

different sources and types of knowledge are integrated to create innovation. 

(Ratcheva and Demirbag, N.D.). However, the acceleration of the production of 

knowledge and shortening of product life cycles and related innovation cycles 

increases the pressure on the processing of knowledge, which as a result necessitates 

the management of knowledge (Edler, 2003; Kankanhalli, N.D.). 

Knowledge management is a tried and tested management science and recently has 

been implemented by numerous organisations (Plessis, 2005). 

The analysis of the meaning of knowledge and its management requires a definition 

of knowledge management. However, there is not a common definition of knowledge 

management (KM) in the literature (Edler, 2003; Desouza and Evaristo, 2003; 

Harrod, 2000) 

In general, knowledge management can be defined as the systemic and 

organizationally specified processes for acquiring, organizing, and communicating 

both tacit and explicit knowledge of employees so that others may make use of it to 

be more effective and productive. 

3.6.2. Knowledge Management Proccesses 

Any organization that wants to manage knowledge will need to perform three 

knowledge management processes well: generation, codification, and transfer of 

knowledge.
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The role of knowledge as an important resource in obtaining and retaining a firm’s 

competitive advantage makes the acquisition of knowledge, through transfer and 

sharing, a strategic priority for most organizations. 

Knowledge generation refers to activities that increase the stock of organizational 

knowledge by collecting knowledge in one place from a variety of sources. 

For the codification of knowledge, the managers should be aware of  their goals in 

codifying the knowledge, be capable of accessing the source of knowledge which 

exist in various forms, evaluate knowledge for its usefulness and appropriateness for 

codification and determine a tool or mechanism for the codification and distribution 

(Davenport and Prusak, 1998). Codification of tacit knowledge is generally limited to 

locating someone with the knowledge, pointing the seeker to it, and encouraging 

them to interact. For example, a knowledge map (an actual map, a Yellow Pages, a 

directory database) can be constructed to point to knowledge but does not contain it. 

Trying to turn knowledge into a “code” can sometimes seem to defeat the purpose of 

communicating it. The challenge is to codify knowledge and still leave its distinctive 

attributes intact, putting in place codification structures that can change as rapidly 

and flexibly as the knowledge itself.  

On the other hand, knowledge transfer has been proclaimed as one of the most 

critical knowledge management activities in the current information age where 

organizations have to continually learn and continually innovate to remain 

competitive (Joshi, 2004). 

Szulanski argues that knowledge transfer is extremely important especially since the 

organizations have to continually learn and innovate to remain competitive and 

suggests that one of the biggest reasons for focusing on knowledge transfer is that 

knowledge generation by itself cannot lead to superior performance for the 

organization (Szulanski, 1996). Rather, the companies have to create value by using 

that knowledge, and knowledge can only be utilized if it is transferred successfully. 

Given that knowledge transfer (KT) is seen as an essential source of a firm’s 

sustainable competitive advantage, it is imperative to understand and manage this 

process in an effective manner. Knowledge transfer occurs when knowledge is 

diffused from one entity to others. Transfer calls for the movement of knowledge 

from one location to another (Joshi, 2004). There are three types of knowledge 

transfer: transfer across individuals, transfer across units and transfer over time. 
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Transferring knowledge across time periods is particularly important since it 

enhances knowledge exploitation by utilizing past experiences for current problem 

solving. If an organization has optimal transfer facilities for knowledge, it avoids the 

need to store similar knowledge in multiple places(Awazu, 2004). Knowledge 

transfer can unfold through processes of socialization, education, and/or learning. 

Knowledge may be purposefully transferred, or it may occur as an outcome of other 

activity(Joshi, 2004). Concerning the concept of transfer, the knowledge transfer 

“connotes the firm’s replication of an internal practice that is performed in a superior 

way in some part of the organization and is deemed superior to internal alternate 

practices and known alternatives outside the company” (Szulanski 1996: 28, 

Rabbiosi, 2005). 

The outflow of knowledge from a source to a recipient depends upon the source’s 

knowledge-base with a support of positive relationship between knowledge transfer 

and the degree of a source’s knowledge (Joshi, 2004). However, knowledge transfer 

is far from being an automatic process (Rabbiosi, 2005).  More recently an attention 

has been given to the processes of knowledge recreation in the recipient. From this 

perspective, knowledge transfer is seen as occurring through a dynamic learning 

process where organisations continuously interact. The knowledge transfer therefore 

is considered as a process in which an organisation recreates and maintains a 

complex, tacit set of routines in a new setting. The knowledge transfer is no longer 

simply viewed as a one-way movement of resources from headquarters to foreign 

subsidiaries. Reverse knowledge transfer from subsidiaries to the headquarters and 

other corporate units is therefore receiving increasing attention (Ratcheva and 

Demirbag, N.D.). 

3.7. Drivers of Knowledge Management 

According to Plessis (2005), the companies have unique motivations to operate in 

changing environments. That is for this reason, all have different businness context 

and unique drivers to implement knowledge management. If organizations do not try 

to understand what is their specific needs for implementing knowledge management 

and just follow the strategies and operational plans of other organizations, they may 

develope inefficient knowledge management strategies. Therefore, organizations 

have to set their knowledge management goals before implementing it and then 
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evaluate its success. Moreover, Plessis (2005) seeks to determine these drivers of 

knowledge management in today’s business environment in his study and lists 10 

reasons those forcing organizations to implement knowledge management. These 

drivers are figured in Figure 2.1. 

Figure 3.2: Knowledge Management Drivers 

The transfer of knowledge as a commodity and the re-combination of knowledge 

leads to generation of new knowledge to foster innovation. This process demands a 

management of the acquisition of knowledge, both from outside and within 

companies. In addition, the time and budget constraints do not allow companies to 

generate in-house what already exists elsewhere. Moreover, companies are not 

capable of generating all knowledge needed for the innovation process in-house, e.g. 

within their R&D departments and laboratories (Edler, 2003). Therefore, there is a 

trend that investment decisions are made in favour of a particular location in order to 

tap into a specialised knowledge pool rather than to achieve cost efficiency 

(Ratcheva and Demirbag, N.D.). Then, the objective of investments in knowledge 

management is not only cost efficient but also oriented to access to such knowledge 

pools to transfer knowledge and create values. 

The objectives of knowledge management have been identified by many researchers 

in the literature. Whereas some asserts that the aim of knowledge management is to 

facilitiate innovation, collaboration, and improve decisions making abilities with 

social interactions among individuals (Chen and Huang, 2007; Corso and et. al, 

2006), some other focuses on the contributions of knowledge management practices. 
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in achieving business objectives of the corporations, such as achieving performance 

values, cost minimization, capacity maximization, meeting market demands etc.  

Structuring and organizing an environment which promotes knowledge share, re-use, 

development and integration is the main objective of knowledge management 

practices. Then, this application of knowledge leads to innovation in the organisation 

(Cincera, 2007). 

Another objective is to maintain the uniqueness of the enterprise to generate 

specialized knowledge. Contextual application of knowledge is hard to duplicate and 

thus is the source of the sustainable competitive advantage in mature knowledge 

management. Knowledge management is aimed at preventing the loss of intellectual 

capital and to minimise risks related to innovation. 

In summary, the knowledge management aims to maximize business opportunities, 

such as cost minimization, effective decision making etc., by enabling knowledge 

creation and share among units of organizations without loss of intellectual capitals.  

If the objectives of knowledge management have evolved recently, then tools to 

accomplish these objectives should also change. Instead of classical tools like 

databases, reporting systems and periodical education/trainings, more dynamic tools 

to enable organizational learning should be used to establish a self-renewing 

knowledge cycle which is also fed by the external knowledge sources. The 

knowledge should diffuse through all entities of the enterprise and the intellectual 

capital loss resulted from increased movement of workforce  should be minimized 

(Edler, 2003). 

3.8. Knowledge Management Strategies 

Knowledge transfer is far from being an automatic process. Firms may rely upon a 

wide range of formal and informal mechanisms for promoting knowledge transfer 

and integration of knowledge and it is not clear what constitutes a ‘knowledge 

integration capability’ and how it can be fostered and created. 

Formal and informal mechanisms can help achieve integration in order to make the 

dispersed knowledge available throughout the firm when geographically dispersed 

subsidiaries can tap into specialized clusters of expertise dispersed worldwide 
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(Bartlett and Ghoshal, 1989; Singh, 2006). There are two main approaches in 

knowledge management: centralized and  decentralized. 

The centralized knowledge management approach is application, IT oriented and the 

supporters of this approach emphasize the need of acquisition and storage of 

organizational knowledge in one center. Typical examples include Knowledge 

Yellow Pages, data warehousing, document management, decision support systems, 

search tools for intranets, and knowledge benchmarking.  

On the other hand, decentralized knowledge management is based on socialization 

issues like peoples’ interacting with eachother to share knowledge. This approach 

emphasize learning by example, tacit knowledge, contemplative interaction, 

coaching, and the importance of arenas for knowledge sharing and integration. 

Hellström and et. al (2001) compare these two approaches in his study and mentions 

that centralized approach is based on information technologies and the solutions can 

be standardized, whereas the decentralized approach focuses on interactions among 

people and look for unique solutions. In centralized knowledge management 

practices, knowledge flows top-down, and gathered and shared centrally. However, 

decentralized approach adapts bottom-up flow of knowledge and in contrast to 

cetralization approach, knowledge is gathered and shared in an open environment 

without boundaries. Centralized knowledge management practices are usually 

expensive and people are pushed to share knowledge instead of reactiveness and 

adaptiveness as in decentralized knowledge management. Also, decentralized 

systems are cheap in regard to centralized systems.  

In context with centralized and decentralized knowledge management strategies, 

these mechanisms of enterprises to manage knowledge flows in their dispersed R&D 

units can be examined under two contexts: technology based practices and 

socialization based practices (Bartlett and Ghoshal, 1989; Singh, 2006).  

3.9. Knowledge Management Practices 

3.9.1. Technology-Based Practices 

Due to increasing fluctuation in industry and the increasing mobility of employees, 

there is a growing danger of costly loss of knowledge and build up of new 
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knowledge in companies. It is therefore becoming more important to document 

knowledge and to make it available to new comers(Edler, 2003). There is not only 

greater demand to trade knowledge as a commodity, but this can be done with 

decreasing costs. Information and Communication Technologies (ICT) lower costs of 

knowledge storing, seeking, employing and transferring (Edler, 2003). 

Knowledge can be transferred by written media involving transfer based on manuals, 

written instructions, and blueprints, as well as by ICT-based mechanisms. It is worth 

noting that, although the greater importance and diffusion of person-based 

mechanisms, the use of information and communication technology (ICT) has still a 

fundamental role into the international knowledge transfer (Kankalhalli (N.D.); 

Rabbiosi, 2005; Rouse et. al., 2006). 

The most important enablers of knowledge share and flow among units of an 

organization from a social perspective are: organizational culture, structure and 

people. Communication technology and support are the technical perspective of this 

approach. The organizational culture factor is built on the establishment of an 

appropriate culture that encourages individuals to create and share knowledge as well 

as defining what knowledge is valuable for the corporation. The second enabler, 

structure, is conceptualised in the form of the three key structural variables; 

centralization, formalization and integration which influence knowledge generation 

and sharing. The third social knowledge management enabler is the collection of 

individuals who possess valuable knowledge in the corporation. Communication 

technology and support, encompassed by the technical perspective, is widely 

accepted as an important contributor for corporations capacity to manage knowledge. 

Thus, communication technology is not only important to help individuals 

communicate and share knowledge, but it is also a means to collect, store and 

retrieve knowledge (Adafelt and Lagerström, 2006). 

Especially ICT and ICT-related communication is important, but should not be 

misunderstood as the major or even sole dimension of KM (Edler, 2003). The role of 

ICT in KM is rather a supportive one than a creative one. It is rather used to connect 

people to people in areas of knowledge creation and for storage and retrieval of 

information (Ogunleye, 2005). New information technologies(distributed personal 

computing, the internet, satellite communication etc.) were seen as suitable tools for 
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reducing information asymmetries and for responding to information requirements of 

distributed agents (Greybadze, 2003).  

Presently there exists software packages (both off the shelf and customized) to assist 

R&D personnel in sharing scientific information across technological and geographic 

boundaries within the firm and there has been a diffusion of ICT-based KM 

solutions, as the updating of databases has greatly gained importance (Edler, 2003). 

Not surprisingly, the usage of the Internet has diffused most in industries lately 

(Edler, 2003). 

Although the use of computers as tools for knowledge management has been often 

associated with stand alone Expert Systems, computer networks have attracted much 

attention for the last years, because of their capability to support knowledge sharing 

between various parts of an organisation or distinct organisations. It is notable that 

this does not necessarily imply the use of “intelligent” systems: as a matter of fact, 

the choice of a particular kind of network application (from videoconferencing to 

Internet multimedia applications, from simple e-mail to groupware systems) appears 

to depend on the specific process of knowledge transfer, as well as the operators 

involved (Bolisani and Scarso, 1998). 

Knowledge mining is another tool MNEs use to facilitate knowledge transfer. 

Knowledge mining involves finding the right people and their knowledge products 

and accessing them in the easiest form. Knowledge mining can be supported by 

knowledge maps that help identify potential high-payoff knowledge sources 

available with one or more of these media. Knowledge maps, in combination with 

current and emerging computer and communications technologies, provide the 

means for mining success. This image matches the ways in which humans have been 

found to access and utilize information most effectively (Rouse, 1998).  

Knowledge mining involves posing questions and seeking answers. Mining 

knowledge serves the purpose of answering questions. This observation quickly leads 

to the conclusion that users are not inherently interested in the particulars of most 

knowledge elements. 

Such recent advances in communication technologies enable employees to easily 

participate in communities of practice with people in other organisations. Individuals 

throughout hierarchical levels and functions in an organisation are no longer limited  
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to contacting other company colleagues or to searching within the company walls for 

knowledge or advice. Rather, they may now just as easily contact friends, ex-

colleagues, or other acquaintances who work (Teigland, 2005).  

3.9.2. Socialization Based Practices 

Despite organisations are spending considerable resources on documenting work 

tasks and creating databases to provide access to knowledge, people prefer to speak 

to others for help with their tasks than to turn to written sources of knowledge 

(Teigland, 2005). Social relationships are important for the way people collect 

knowledge and that it is in the interaction between people that new knowledge is 

created. The importance of the informal communication of people is also supported. 

They assert that socialization through informal mechanisms positively contributes to 

knowledge creation and sharing (Awazu,2004).  

- Informal Networks 

Knowledge does not always flow within the formal organizational mechanisms, but 

also in informal mechanisms (Awazu, 2004; Bartlett and Ghoshal, 1989; Prekkari 

and Welch, 1999). Mostly in organizations knowledge is shared through informal 

networks, such as social relationships among employees. The role of informal 

networks is especially useful in distributed and global settings, when management of 

knowledge becomes a challenging task through formal mechanisms (Awazu, 2004).  

These informal networks are composed of social and personal relationships between 

individuals. Players within these networks can act out different roles, such as: central 

connector, boundary spanner, bridge, expert, etc. depending their position in the 

network (Awazu, 2004). Awazu suggests that these informal roles have definite 

effects on how knowledge management activities are undertaken in organizations by 

individuals (Awazu, 2004) Then, managers should pay considerable attention to 

knowing who the central figures are in the informal networks of an organisation 

because the central individuals may influence the direction of the firm’s knowledge 

development with the power they are holding on resources and knowledge and their 

central position in networks (Teigland, 2005).  
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- Communities of Practice 

One of these informal mechanisms enabling knowledge transfer can be explained 

with the concept of “communities of practice”. Communities of practice can be 

defined as a social action that individuals working on similar problems or have 

similar expertise form some social networks to help each other and then share their 

experiences, knowledge and perspectives about their work practices through these 

networks. As a result, within the community both learning and innovation are 

enhanced. Such a social collective is called “communities of practice”. 

Communities of practice are now promoted by managers as essential building blocks 

of the knowledge economy and they are being accepted within organisations as 

sources of competitive advantage and facilitators of organisational learning.  

- Knowledge Champions/Leadership 

For effective co-ordination and facilitation of knowledge transfer, some 

organisations like Ernst&Young have what they refer to as ‘Knowledge Champions’ 

within the different network to encourage people to share ideas and knowledge on 

different subjects that is of common interest to the network. These ‘Knowledge 

Champions’ could be team based and/or organisation-wide depending on the 

network. Ernst & Young considers community enabling as a key solution that runs 

across most of KM implementation. The forum focus on creation of community of 

interest or community of practice ‘self-organised groups which naturally’ 

communicate with another because they share common work practices, interest or 

aims to address knowledge generation and sharing. This approach is also similar to 

what is used by Schlumberger Oilfield Services (SLB) which places premium on the 

value of nurturing a culture that enables the creation of people network. SLB uses a 

range of processes to connect people with each other. They also employ the services 

of ‘Knowledge Champions’ to supervise chat groups, discussion forums, instant 

messaging services that several other peoples interaction processes. This approach 

does not only strongly encourage personal interaction but sees it as core to the 

survival of the organisation. However, all organisations whether multinational with 

hundreds of thousands employees or a small and medium size enterprise can adopt a 

method that will foster more person-to-person work related interactions to encourage 

knowledge creation and transfers (Ogunleye, 2005; Piekkari and Welch, 1999). 
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- Training Programmes 

More importantly, MNEs often seek to enhance relationship development through 

training programmes and executive development courses, held in regional centres or 

at headquarters. Indeed, earlier studies (Bartlett and Ghoshal, 1989) stress the 

positive influence of management training programmes on relationship building, 

without considering differences in international networking opportunities of 

subsidiary staff. However, lack of language skills may prevent staff at middle 

management and operating levels from attending, and thus benefitting from, the 

training programmes (Piekkari and Welch, 1999). 

- Personal Rotation 

Another mechanism that is used to transfer knowledge is personel rotation 

(Davenport and Prusak, 1998; Nonaka and Takeuchi, 1995) and transferring 

knowledge with this mechanism can also be effective (Kane et al., 2005) because 

transferring knowledge through personnel movement enables organizations to alter 

knowledge to better fit new contexts and to transfer tacit as well as explicit 

knowledge. Personnel movement can transfer knowledge that is difficult to convey 

through other mechanisms (Kane et al, 2005).  

The Swedish multinational communications firm Ericsson has employee rotation 

policies to ensure that engineers and scientists have exposure to a variety of 

technologies and physical locations. Ericsson consciously integrates R&D activity 

among different sites; the division of labor for any individual R&D task may force 

the sharing of technological knowledge across boundaries of: business/product line, 

nation/culture, and technology (Prescott and Ensign , 2000). 

- Teams  

The use of team-building exercises to enhance horizontal, inter-unit communication, 

and the supporting network of personal relationships is also critical for the success. 

Teams enable a flexible inter-unit communication. Therefore, recently temporary 

project based teams, which have employees with different backgrounds, are preferred 

to create new knowledge (Koivuaho, (N.D.)) 
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- Transaction Projects 

MNEs can leverage knowledge also by means of transaction projects. The 

transnational project is a temporary, cross-border organizational unit composed of 

individuals of different nationalities, working in different cultures, business units, 

and functions, thereby possessing specialised knowledge for solving a common 

strategic task in the MNE. The transnational project is founded upon the principle of 

leveraging knowledge of dispersed units to a temporary unit to enable creation of 

new knowledge needed for the development of products, processes, and systems for 

multiple markets.Even there are challenges associated with managing the creation 

and sharing of knowledge within transnational projects due to their basic organizing 

principles, they are increasingly being used for developing new products, processes 

and systems. (Adafelt and Lagerström, 2006). 

These tendencies especially put pressure on the Human Resource Management 

(HRM) of companies. HRM should follow strategies and practices to support the 

workforce to manage, update and store the knowledge flow relevant to their work. 

Above all, individual knowledge needs to be transferred into organisational 

competencies in a sustainable way, i.e. not only the workers, but the organisation 

must take up and process the knowledge available (Edler, 2003) 

3.10. Critical Success Factors of Knowledge Management 

The coordination and integration of dispersed knowledge is vital to the success of 

any firm (Boutellier, Gassmann and Zedtwitz, 2000; Reger, 2004). In order to 

measure the performance of firms when the knowledge management practices are 

employed, Critical Success Factors(CFS) should have been identified. CSFs can be 

defined as factors which an organization needs to control if it is to succeed. CSFs 

provide management with the ability to focus attention on the major activities that 

need to be performed effectively in order for the business to be successful. Thus, 

CFS is recognised as fundamental for organisation success and better performance in 

several activity domains. 

There are a wide variety of success factors of KM adoption. Ten dimensions of these 

critical factors are listed: a trusting and open organizational culture, senior 

management leadership and commitment, employee involvement, employee training, 
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trustworthy teamwork, employee empowerment, information systems infrastructure, 

performance measurement, benchmarking and knowledge structure.  

Also, Al-Mabrouk (2006) made a literature review to identify such CSF for  KM and 

he found 12 critical factors debated by the scholars: management leadership, culture, 

information technology, strategy, measurement, organizational infrastructure, 

processes, motivation, resources, training and education, human resources 

management, and marketing.  

Due to these classifications, it can be concluded that culture, leadership, training, 

information technologies, measurement,  and human resources management are the 

very common factors accepted as essential for the success of the knowledge 

management.  

- Culture 

Culture can be described as the characteristic way and values through which work is 

done in organisations. Organisational culture of KM is one that highly values 

knowledge and encourages its creation, sharing and application.  

- Leadership 

Management leadership is an essential driver for business activity in any 

organisation. Thus, it plays a key role in ensuring the success of KM. In order to 

develop the much-desired adaptive capabilities within the organisation to succeed, 

leaders should play an active role model to exhibit the desired behaviour for KM. 

- Training 

Training is usually provided to the employees and through such training they will 

have a beter understanding of the concept of KM. It also provides a common 

language and perception of how they can define and think about knowledge. 

- Information Technologies 

Although IT is an enabler to KM, it is actually considered the most effective means 

of capturing, storing, transforming and disseminating information IT can enable 

rapid search, access and retrieval of information, support collaboration and 

communication among organisational members, and create, share, and transfer KM 

processes within the organisation. 
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- Measurements 

An organisation needs a measurement system to ensure that progress is steady and on 

schedule. Basically, it provides a basis for organisations to evaluate, compare, 

control and improve upon the performance of KM 

- Human resources management  

Certainly both knowledge and human resources are being increasingly regarded as 

key levers of competitive advantage in today’s global, dynamic and complex 

business environment . Individual human beings are the ultimate knowledge creators 

and bearers. This is supported by Davenport and Volpel’s statement that “managing 

knowledge is managing people; managing people is managing knowledge”. Many 

authors in the literature have discussed the importance and link of HRM in KM. 

3.11. Challenges of Knowledge Management 

In this study Cumming and Teng’s knowledge flow success model is adapted for 

categorization of challenges of knowledge management especially in internationally 

dispersed units, and extended by the management domain.  

- Challenged drived from Knowledge Context: Knowledge management is 

challenging because it has to deal with soft and intangible knowledge which requires 

human interaction for it to be created and transferred, as it has to be contextualised 

and no two context is perfectly the same. Hence, knowledge is difficult to codify and 

store in databases and repositories as these are still unable to replicate human 

qualities used when issues are being resolved (Ogunleye, 2005). For knowledge 

creation and application phases there are different challenges which firms meet 

(Ensign, 2000). In creation and acquisition phases of knowledge management, 

accessing specialized knowledge is problematic (Ensign, 2000). When units disperse 

internationally, knowledge scatters around and embeddes somewhere within the 

company. Then accessing the required bits of knowledge from the right places to the 

right units becomes a challenging issue (Greybadze, 2003). In application phase, on 

the other hand, the integration of the pieces of specialized knowledge is challenging 

(Ensign, 2000). When discussing knowledge creation and sharing, one confronts also 

with the characteristics of knowledge, such as it being more or less explicit 

(Adenfelt, and Lagerström, 2006). The value of knowledge is determined with its    



 47 

rate of becoming obsolete, the speed at which the same knowledge can be developed 

by other units and the easiness to transfer, share, reproduce and use it. For instance, 

kind of knowledge shared will impact the type of knowledge transaction undertaken 

which will, then, impact task performance (Ensign, 2000). Then, there are various 

kinds of knowledge which can be generated and exchanged by firms, and all identify 

specific issues waiting to be managed. This leads to the problem of how to manage 

knowledge, i.e. how to create, acquire, store, and transfer it (Bolisani and Scarso, 

1998). 

A synthesis of diverse knowledge sourced from cross-national locations will put a 

downward pressure on innovation because of the potential increased negative costs 

like communication and coordination transactions that result from obtaining such 

specific, complementary, and culturally embedded knowledge. 

- Challenges derived from Sender/Receiver Context: The process of collection and 

integration is not merely a matter of information transfer and overcoming 

asymmetric information. It is much more a social communication process and 

requires dealing with asymmetric understanding. Knowledge is distributed between 

groups of agents with diverse cultures and identities, with often incompatible value 

systems, who may interpret and respond to the same type of information quite 

differently (Gerybadze and Reger, 2003). Davenport and Prusak discuss that the 

sharing of knowledge between people and groups in an organization may be the most 

daunting task in knowledge management because of the culture of the organization. 

That is the reason why the sender must increase the amount of explicit information in 

its message to make the receiver to understand it. The tacit information which it 

sends partly unconsciously is in the bounds of the individual culture and therefore 

hardly understandable for the receiver (Fisch, 2003). A higher degree of interaction 

between units leads to more familiarity, and subsequently to a better understanding 

of the knowledge transferred. A lack of context similarities, which can result from 

different knowledge bases of units, requires knowledge to be transformed so that it 

conforms to existing expectations. Thus, without putting explicit efforts into such a 

transformation, the likelihood of correctly understanding and subsequently benefiting 

from distant knowledge sources might be lower (Ambos, 2006). Yet, this is a 

challenging mission because the degree of the level of knowledge transferred within 
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these networks are dependent on closeness of its members, trust and open-

mindedness, which are to be embedded in the culture and values of the organisation 

- Challenges derived from Communication Context: There are numerous 

communication barriers to the translation and transfer of knowledge (Fisch, 2002). 

Especially as a result of geographic, cultural, and organizational distances, the 

process of knowledge generation is dispersed over various countries. This geographic 

dispersion not only increases transaction costs (Fisch, 2002) of communication but 

also makes the selection and integration of communication channels more 

challenging (Harada, 2003). For instance; face-to-face communication is an 

important tool by which information and new ideas are transmitted across and within 

organizations since  face-to-face communication permits individuals to synthesize 

complex ideas rapidly and to give one another immediate feedback. Although oral 

communication is such an efficient medium, this remains still expensive and costly, 

especially in the field of technical communication. If actors do not share a common 

coding scheme and technical language, their work-related communication will be 

less efficient and more costly. This lack of a common coding scheme usually leads to 

communication problems. Such communication problems are associated with errors 

in the interpretation of messages, misperceptions and an incomplete understanding of 

the message (Harada, 2003). 

In the absence of ability of face-to-face communication a vital role is also ascribed to 

computer and telecommunication systems. Converting data into timely information 

by formatting, filtering, and summarising is a key function of ICT systems, which 

can therefore play a basic role in the process of knowledge exchange described by 

Nonaka. .(Bolisani and Scarso, 1998). In particular, it is discussed that different 

Information and Communication Technology (ICT) systems, which are designed to 

handle different kinds of information and data, are appropriate to the transfer of 

different kinds of knowledge (Bolisani and Scarso, 1998) even though ICT can not 

transfer related sensory information, feelings, intuition, non-verbal communications 

that were important to the knowledge’s ultimate implementation (Kankalhalli, 

(N.D.). Furthermore, firms deal with different forms of knowledge, which may 

require different technological infrastructure to be handled. As a result, it is apparent 

that any ICT application (or class of applications) should be suitable for a particular 

kind of KM activity and/or knowledge, but might be completely inadequate for other  
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purposes. This raises important issues with regard to the selection, design, and 

management of ICT (Bolisani and Scarso, 1998). Then the challenge is to choose the 

most appropriate ICT solutions to overcome communication barriers both 

considering flexibility and cost issues. 

- Challenges derived from Management Context: In order to benefit from knowledge 

sources and create innovation, there is a need for integration among different sources 

and types of knowledge. This process can be facilitated through knowledge 

networks. However, such knowledge integration processes can be enabled or 

inhibited by a number of factors. These factors predominantly relate to the 

mechanisms of control, communication patterns, organizational design and 

technological compatibility (Ratcheva and Demirbag, (N.D.). Zedwitz et. al (2004)’ 

research with 18 multinational companies show that the major challenges and issues 

for managing global R&D are about making decisions. Management often finds that 

knowledge is not an asset that can be managed in the same way as physical assets 

because of intangible nature. However, in a knowledge company the knowledge is 

not controlled by the management but by the people at lower levels in the 

organisation and this becomes a challenge for the management to handle (Teigland, 

2005).  

The challenge for management is to be able to execute the knowledge management 

processes in parallel with the company’s competitive strategy. 
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4. THE ROLE OF KNOWLEDGE MANAGEMENT IN TECHNOLOGY 

ASSIMILATION PROCESS 

4.1 The Aim of The Empirical Research 

Although there is a plenty number of study focusing on technology assimilation 

process or knowledge management seperately, there is hardly a study dealing with 

both subjects together. The literature review made in the previous sections provides a 

base for such an empirical investigation about the interrelationship between 

knowledge management and the technology assimilation process.  

There are various determinants of  a successful assimilation process of an imported 

technology to the organization. These determinants are already expressed in the 

literature. The ability of a firm to identify, adopt and utilize technology depends on 

the attributes of the technology, the environment and the organization. On the other 

side, knowledge management activities are held. Knowledge is generated and shared 

among all units of the organization and this flow of knowledge is controlled and 

managed by firms adopting different approaches. Both assimilation activities and 

knowledge management activities are held in the same boundaries. Therefore, it is 

expected that knowledge management activities are effective on technology transfer 

phases. The acquisition of right knowledge from the right sources, the easiness and 

speed of access to the sources, absorbing the knowledge, controlling the knowledge 

flow processes not to lose critical assets and strategies, approaches adopted to 

coordinate all these activities are all related with a technology transfer process 

because knowledge is embedded in technology context and it is transfered with the 

technology. Thus, it is meaningful to investigate to what extend these knowledge 

management activities have impact on the determinants of the success of a 

technology assimilation process. The Figure 4.1 is an demonstration of such an 

interrelationship between knowledge management and technology assimilation 

process. 
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Figure 4.1: Impact of KM on TAP 

The aim of this empirical study is then to contribute to the literature by an empirical 

research which clarifies the attitudes of Turkish firms towards knowledge 

management activities to find out how knowledge management factors affect the 

technology assimilation activities. 

4.2. Methodology 

4.2.1. Research Design 

This paper intends to explore the impact of knowlege management activities on 

technology assimilation activities with special reference to Turkish firms. It is based 

on a recent nationwide questionnaire covering Turkish firms. The questionnaire is 

created as a result of literature review of both knowledge management and 

technology assimilation process.  

In the questionnaire, 4 knowledge management factors and 16 variables constituting 

these factors are determined based on the knowledge management literature review.  

The variables which are related with the access to the knowledge sources, acquisition 

of knowledge from these sources and storage of knowledge are grouped under 

“Knowledge Acquisition and Codification” factor. The variables those associated 
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with the flow of knowledge among units of organizations are grouped under 

“Knowledge Share and Transfer” factor. The knowledge management approaches 

and  organizational attributes are categorized under “Organization Aspects” factor. 

The last factor “Controlling Challenges of Knowledge Management” represents the 

activities of firms to prevent the undesired situations and consequences of knowledge 

management activities  

In addition to knowledge management activities, important activities in technology 

assimilation process are also determined to analyze the impact of the 16 knowledge 

management activities on the technology assimilation process. The key activities of 

TAP are also categorized considering the technology, environment and organization 

factors. Since technology attributes are important determinants of the success of the 

absorption of technology, one of the basic activities in the TAP is to identify the 

attributes of the imported technology and to transfer supporting technical knowledge 

and know-how from external sources to learn the technology. In environmental 

context, in order to utilize a technology in favor of organization needs, it is essential 

not only to create an environment that the adopted technology fits but also matching 

the technology with the processes and tasks in which it will be utilized and 

redesigning these processes and tasks considering new technology requirements. 

Lastly, the attitudes of employee and managers to new technology, the commitment 

of all organization members to facilitate the use of technology and coordination in 

the organization are important determinants in the technology assimilation process. 

In summary, the questionnaire consists of TAP activities those are key elements in 

technology, environment and organization factors.  

The knowledge management variables in question forms and factors are listed in 

Table 4.1. The numbers next to the variables listed in Table 4.1. were given due to 

their rank in the questionnaire(see appendix A). For instance, factor 1 is “Knowledge 

Acquisition and Codification” and the variables under this factor are variable 1, 

variable 2, variable 3, variable 4 and variable 13.  Each question in the questionnaire 

measures a variable. For instance, access to desired knowledge sources easily, fast 

and on time measures the importance of  time in processes.  
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Table 4.1: Knowledge Management Variables and Factors 

The 6 TAP activities those are significant in absorption of an imported technology 

are listed in Table 4.2. The number next to the activities represent the activity 

number. For instance; “Identification of Technology” is the activity  1. In Table 4.3 

these activities are grouped according to their association with technology transfer 

factors.  

 

 

KNOWLEDGE MANAGEMENT FACTORS 

 
Knowledge Acquisition and Codification (Factor 1) 
1. Acquisition of right knowledge  
2. Access to desired knowledge sources easily, fast and on time 
3.Codification, classification and storage of knowledge considering types of 
knowledge, organizational aims and goals 
4. Accessibility of the stored knowledge 
13.The elimination of outdated and wrong knowledge and refreshment of the 
knowledge sources 

 
Knowledge Share and Transfer (Factor 2) 
7. Coordination and communication in knowledge reuse and share 
9. An organization structure and culture open to knowledge share 
10. Motivation of the managers and employees to share knowledge 
12. The existence of communication challenges and technologies supporting 
knowledge management systems 
 
Organization Aspects (Factor 3) 
5. Systematic approach in knowledge management 
6. Determination of knowledge management strategies in parallel with business 
strategies 
8. Absorptive capacity, intellectual asset and technology level of the organization 
 
Controlling Challenges of Knowledge Management (Factor 4) 
11. The training of managers and employess about knowledge management  
14. Preventing probable misunderstandings and conflicts in knowledge transfer 
processes 
15. Controlling the undesired knowledge spillovers and critical knowledge losses in 
knowledge transfer processes 
16. The measurement of the performance of knowledge management due to critical 
success factors 



 54 

Table 4.2 : Technology Assimilation Process Activities 

Table 4.3: Technology Assimilation Factors 

 

 

 

 

 

 

 

A 5 point likert scale is preferred in the questionnaire.The extend of the effectiveness 

of these knowledge management determinants on each technology assimilation 

activities were asked to respondents and each respondent indicated their evaluations 

about the impact of key KM activities on six main TAP activities.  

Likert scale is an attitude measurement used in research, where, in place of a 

numerical scale for answers, answers are given on a scale ranging from complete 

agreement on one side to complete disagreement on the other side, with no opinion in 

the middle.  The respondent is asked to indicate his or her degree of agreement with 

the statement or any kind of subjective or objective evaluation of the statement.  

Therefore, in the questionnaire respondents’ answers are ranged from 1 to 5. 1 

indicates that the respondent considers that the particular KM activity is not effective 

 

TECHNOLOGY ASSIMILATION PROCESS ACTIVITIES 

1. Identification of imported technology 
2. The creation of an environment and manufacturing system that the imported 
technology fits 
3. The transfer of technical knowledge and know-how supporting technology 
4. The design of the processes and tasks (in which technology will be used)  
5. The commitment of managers and employees in technology absorption process 
6. The coordination among units in technology absorption process 

TECHNOLOGY ASSIMILATION FACTORS 

Technology Oriented Factors 
1. Identification of imported Technology 
3.   The transfer of technical knowledge and know-how supporting 
 technology 

Environment Oriented Factors 
       2. The creation of an environment and manufacturing system that 
 the imported technology fits 
       4.  The design of the processes and tasks (in which technology will 
 be used) 
Organization Oriented Factors 
       5. The commitment of managers and employees in technology 
absorption process 
       6. The coordination among units in technology absorption process 
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at all on the selected TAP activity whereas 5 indicates that the KM activity is 

absolutely effective on the TAP activity.  

In parallel to the aim of the study, the interactions among these listed factors and 

activities will be examined by the help of the statistical analysis methods.  

4.2.2. Sample Selection 

The population is simply all the members of the group that you are interested in. A 

sample is a sub-set of the population that is usually chosen because to access all 

members of the population is prohibitive in time, money and other resources. A key 

issue in choosing the sample relates to whether the members you have chosen are 

representative of the population. Often the sample is chosen randomly from a list that 

contains all the members of the population; such a list is called a sampling frame. 

In this study, the questionnaire was sent to 500 firms those operating in Turkey. 

These firms were listed the Top 500 Industrial Enterprises by Istanbul Chamber of 

Industry (ICI) in 2007 which has an important place in Turkish economy as the total 

added value created by ICI member corporations constitutes approximately 37% of 

the total  added value of the Turkish manufacturing industry. The questionnaires 

were posted per mail to those 500 firms to be filled up by managers who has 

knowledge about and/or experienced in technology transfer process. 47 managers 

evaluated the questionnaire. Thus, the rate of response was 0,09. However, because 

of the missing answers to some questions, the number of questionnaires evaluated in 

the study is less than 47.  

As it is presented in the Table 4.3 the main sectors the firms responding the 

questionnaire are operating in food industry (% 14,9), construction industry (% 12,8), 

raw material industry (%12,8), textile industry (% 8,5), electronics industry (% 8,5) 

and automotive industry (% 8,5). These sectors are representing % 66 of the total 

sample(see appendix B).  
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Table 4.4: Responding Firms According to Sectors 

 

 

 

 

 

 

 

 

 

 

 

 

In Figure 4.2 and Figure 4.3 descriptive information about the year of settlement and 

number of employee of the firms are graphed. Due to the industrilization and 

globalization effects, it can be easily recognized that the number of firms settled 

around 80s is higher than before 80s. There are less firms those started to operate 

before 80s. The employee configurations also give hints about the changing global 

environment. There are more small sized organization than large sized organization 

in the sample representing the Turkish sectors. This can refer that small and medium 

sized companies are also gaining more importance recetly. Firms are operating with 

small sizes to respond the needs of markets with increasing flexibility, complexity 

and  to overcome time constraints in introducing products and processes to the 

markets.  

 Frequency Percent Cumulative 
Percent  

SECTORS 
 

   

Elect/Materials 1 2,1 2,1 

Railway/Cons 1 2,1 4,3 

Machine 1 2,1 6,4 

Vehicle(vagon) 1 2,1 8,5 

Packaging 1 2,1 10,6 

Tobacco 1 2,1 12,8 

Glass 1 2,1 14,9 

Road Wheels 1 2,1 17,0 

Mining(Coal) 1 2,1 19,1 

Energy 1 2,1 21,3 

IT 1 2,1 23,4 

ForestProducts 1 2,1 25,5 

Pharmaceutical 2 4,3 29,8 

Chemistry 2 4,3 34,0 

Automotive 4 8,5 42,6 

Electronics 4 8,5 51,1 

Textile 4 8,5 59,6 

RawMaterial 6 12,8 72,3 

Construction 6 12,8 85,1 

Food 7 14,9 100,0 

Total 47 100,0  
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Figure 4.2: The Histogram of Settlement Years of Firms 

 

Figure 4.3 : The Histogram of Employees of Firms 
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4.2.3. Software Selection 

Various descriptive statistical techniques are commonly used in scientific research to 

determine the degrees of relationship between variables. The types of measurements 

used to gather data also determine the types of statistical techniques that can be 

employed in the analysis of data. The interpretation and presentation of findings in a 

meaningful manner is as important as the statistical techniques used in the research 

and usually statistical software packages are used in the analysis and interpretation of 

quantitative data. In this study the variables are analyzed with SPSS 13.0.  

SPSS (Statistical Package for the Social Sciences) was released in its first version in 

1968. SPSS is one of the most widely available and powerful statistical software 

packages used by social scientists. It is used by market researchers, health 

researchers, survey companies, government, education researchers, and others. It 

covers a broad range of statistical procedures that allow you to analyse data (e.g., 

calculate means, standard deviations, minimums, maximums), determine whether 

there are significant differences between groups (e.g., t-tests, analysis of variance), 

examine relationships among variables (e.g., correlation, multiple regression), and 

graph results (e.g., bar charts, line graphs). Moreover, SPSS can take data from 

almost any type of file and is available from several platforms including WINDOWS 

3.x, WINDOWS 95/98/NT/2000/XP, and Macintosh. 

Statistics included in the base software:  

Descriptive statistics: Cross tabulation, Frequencies, Descriptives, Explore, 

Descriptive Ratio Statistics  

Bivariate statistics: Means, t-test, ANOVA, Correlation (bivariate, partial, distances), 

Nonparametric tests  

Prediction for numerical outcomes: Linear regression  

Prediction for identifying groups: Factor analysis, cluster analysis (two-step, K-

means, hierarchical), Discriminant 

 In addition to statistical analysis, data management (case selection, file reshaping, 

creating derived data) and data documentation are features of the base software 
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4.3. Research Analysis 

4.3.1. The Data Analysis  

Descriptive statistics are used to describe the basic features of the data in a study. 

They provide simple summaries about the sample and the measures. They form the 

basis of virtually every quantitative analysis of data. Therefore, it is meaningful to 

represent the factors by the help of descriptive statistics.  

In the questionnaire respondents evaluated effectiveness of 16 knowledge 

management variables in 6 technology assimilation activities. Table 4.5 makes a 

descriptive summary of these variabless.  

In Table 4.5 the first column represents the knowledge management variables and the 

rows give descriptive statistics for each factor. KMX refers to xth variable of 

knowledge management.  

For instance, the 1st row  belongs to KM1 which refers to 1st variable of knowledge 

management which is “acquistion of right knowledge” variable. In the 3rd row KM7 

takes place. KM7 is the “an organization structure and culture open to knowledge 

share” variable. Each variable has one score for one TAP activity. The total score for 

each variable is mean of the 6 scores given by each respondent. The 2nd  column 

gives the number of respondents who evaluated the determinants. The number of the 

evaluations is less than the number of respondents because some of the answers are 

missing in the questionnaire. 3rd and 4th  columns gives statistical information about 

the range of the values. 5th column is important because the values listed in this 

column shows the mean of each KM variable for the total sample. The mean values 

range from 3,78 to 4,64. Then it can be concluded that each KM variable has an 

effect in TAP but the degree of effectiveness is differentiating. Whereas “acquisition 

of right knowledge” is perceived to be highest in rank to affect the technology 

assimilation process, “preventing probable misunderstandings and conflicts in 

knowledge transfer processes” in a technology assimilation process is the least 

effective variable. Moreover, the knowledge acquisition and codification variables-

KM1, KM2, KM3, KM4, KM13- are ranked higher than variables grouped under title 

controlling challenges of knowledge management-KM11, KM14, KM15, KM16.  

However, such a conclusion is not satisfacting. Further statistical tests are required to 

test if the differences between these variables are reliable and significant 
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Table 4.5: Descriptive Statistics of KM Variables 

4.3.2. Reliability Analysis 

Reliability comes to the forefront when variables developed from summated scales 

are used as predictor components in objective models. Since summated scales are an 

assembly of interrelated items designed to measure underlying constructs, it is very 

important to know whether the same set of items would elicit the same responses if 

the same questions are recast and re-administered to the same respondents. Variables  

KM VARIABLES N Minimum Maximum Mean 
 Statistic Statistic Statistic Statistic 

KM1: Acquisition of right knowledge 41 3,33 5,00 4,6382 
KM2: Access to desired knowledge 
sources easily, fast and on time 

41 3,17 5,00 4,5122 

KM7:  Coordination and communication 
in knowledge reuse and share 

41 3,33 5,00 4,3902 

KM4:  Accessibility of the stored 
knowledge 

41 1,83 5,00 4,3577 

KM5:  Systematic approach in knowledge 
management 

41 2,33 5,00 4,3089 

KM3: Codification, classification and 
storage of knowledge considering types of 
knowledge, organizational aims and goals 

41 1,83 5,00 4,2683 

KM12: The existence of communication 
challenges and technologies supporting 
knowledge management systems 

40 2,67 5,00 4,2375 

KM6: Determination of knowledge 
management strategies in parallel with 
business strategies 

41 2,33 5,00 4,2358 

KM9: An organization structure and 
culture open to knowledge share 

41 2,83 5,00 4,2317 

KM11:  The training of managers and 
employess about knowledge management 

40 2,00 5,00 4,1833 

KM13: The elimination of outdated and 
wrong knowledge and refreshment of the 
knowledge sources 

40 2,00 5,00 4,1542 

KM15:  Controlling the undesired 
knowledge spillovers and critical 
knowledge losses in knowledge transfer 
processes 

41 2,00 5,00 4,0447 

KM10: Motivation of the managers and 
employees to share knowledge 

41 2,00 5,00 4,0366 

KM8:  Absorptive capacity, intellectual 
asset and technology level of the 
organization 

41 2,00 5,00 4,0325 

KM16:  The measurement of the 
performance of knowledge management 
due to critical success factors 

41 2,33 5,00 3,9390 

KM14:  Preventing probable 
misunderstandings and conflicts in 
knowledge transfer processes 

40 1,67 
 

5,00 3,7792 
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derived from test instruments are declared to be reliable only when they provide 

stable and reliable responses over a repeated administration of the test. 

When you have a variable generated from such a set of questions that return a stable 

response, then your variable is said to be reliable. Cronbach's alpha is an index of 

reliability associated with the variation accounted for by the true score of the 

"underlying construct." Construct is the hypothetical variable that is being measured 

(Hatcher, 1994).  

Alpha coefficient ranges in value from 0 to 1 and may be used to describe the 

reliability of factors extracted from dichotomous (that is, questions with two possible 

answers) and/or multi-point formatted questionnaires or scales (i.e., rating scale: 1 = 

poor, 5 = excellent). The higher the score, the more reliable the generated scale is. 

0.7 has been indicated to be an acceptable reliability coefficient but lower thresholds 

are sometimes used in the literature. 

Reliability tests are especially important when derivative variables are intended to be 

used for subsequent predictive analysis. If the scale shows poor reliability, then 

individual items within the scale must be re-examined and modified or completely 

changed as needed. 

In this context, reliability tests were done for each item group for the KM factors 

with SPSS software programme. The data used in the reliability analysis is the mean 

of 6 scores given by each respondent to each pair of knowledge management variable 

and TAP activity. Reliability of each factor is tested due to variables constituting 

them. The outputs of reliability analysis with SPSS are listed in Table 4.6. The first 

column represents the knowledge managent factors, the second column lists the 

Cronbach’s Alpha which are all over than the limit 0,7. This refers that all factors are 

reliable within themselves. N of items give the number of variables determining the 

factor.  
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Table 4.6: Reliability Statistics for KM Factors 

KM Factors  Cronbach's 
Alpha 

N of Items 
(Variables) 

Knowledge Acquisition and Codification ,881 5 
Knowledge Share and Transfer ,869 4 
Organization Aspects ,860 3 
Controlling Challenges of KM ,886 4 

4.3.3. Choice of Statistical Tests 

In the descriptive statistics section the mathematical differences between KM 

variables are examined. However, these mathematical calculations may not be 

statistically significant and reliable. Therefore, there is a need to conduct statistical 

tests to find out if KM factors differ from each other in means of effectiveness in 

different TAP activities.  Also, the KM variables can be tested to see their different 

impacts in different TAP activities. The first step in starting the test procedure is to 

define the characteristics of the sample and variables and to decide on the most 

appropriate statistical tests which provide the right information for interpretation.  

4.3.3.1. Statistical Tests 

There are two groups of statistical tests to analyze a set of data: parametric and non 

parametric tests.  

Parametric tests assume that the population parameters captured by the data are 

normally distributed (values on all variables correspond roughly to the bell shaped 

normal curve); quantitative in nature (the values can be manipulated arithmetically in 

a meaningful manner); and, at the very least, interval (differences between values are 

captured by equal intervals). 

Another factor that often limits the applicability of tests based on the assumption that 

the sampling distribution is normal is the size of the sample of data available for the 

analysis (sample size; n). It can be assumed that the sampling distribution is normal 

even if there is no certainty that the distribution of the variable in the population is 

normal, as long as the sample is large enough (e.g., 100 or more observations). 

However, if the sample is very small, as in this study n is around 40, then those tests 

can be used only if the variable is for sure normally distributed.  

In this study, however, the data set does not meet assumptions. The sample size is 

just 47 and for some variables less than 47. The variables are not showing a normal 
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distribution. Then there is a need for some other methods of statistical analysis. Non-

parametric tests are one such useful alternative. Non-parametric tests, unlike their 

parametric equivalents, do not make any assumptions regarding the population 

parameters.  

Basically, there is at least one nonparametric equivalent for each parametric general 

type of test. In general, these tests fall into the following categories:  

- Tests of differences between groups (independent samples);  

- Tests of differences between variables (dependent samples);  

- Tests of relationships between variables  

4.3.3.2. Non Parametric Descriptive Statistics 

When one's data are not normally distributed, and the measurements at best contain 

rank order information, then computing the standard descriptive statistics (e.g., mean, 

standard deviation) is sometimes not the most informative way to summarize the 

data. Nonparametrics distributions will compute a wide variety of measures of 

location (mean, median, mode, etc.) and dispersion (variance, average deviation, 

quartile range, etc.) to provide the "complete picture" of one's data. 

4.3.3.3. Non-Parametric Correlations 

Correlation refers to relationships between variables. To express a relationship 

between two variables one usually computes the correlation coefficient. However, 

nonparametric equivalents to the standard correlation coefficient in SPSS programme 

are Spearman R and Kendall Tau.  

While Spearman R can be thought of as the regular Pearson product-moment 

correlation coefficient as computed from ranks, Kendall tau rather represents a 

probability. Specifically, it is the difference between the probability that the observed 

data are in the same order for the two variables versus the probability that the 

observed data are in different orders for the two variables. In most cases these values 

will be fairly similar, and it is probably always safest to interpret the lowest value.  
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4.3.3.4. Differences  Between Independent Groups 

When there are two samples to compare, the nonparametric alternatives for t test are 

the Wald-Wolfowitz runs test, the Mann-Whitney U test, and the Kolmogorov-

Smirnov two-sample test. If there are multiple groups, the nonparametric equivalents 

to the analysis of variance (ANOVA) are the Kruskal-Wallis analysis of ranks and 

the Median test. 

4.3.4. The Statistical Analysis of The Data  

4.3.4.1. Descriptive Statistics 

In order to have an idea of the data about KM factors obtained from the survey, it is 

beneficial to start with descriptive statistics. Therefore, descriptive statistics are 

calculated for each knowledge management factor in each TAP activity. The Tables 

4.7, 4.8, 4.9, and 4.10 give results for KM factors 1, 2, 3 and 4 respectively.  

Table 4.7. Descriptive Statistics for Knowledge Acquisition and Codification in TAP 

  Percentiles 

 N Mean Std. 
Deviation 

Min Max 25th 50th 
(median) 

75th 

Factor11 46 22,35 1,95 18 25 21,00 22,00 24,00 

Factor12 46 21,91 3,58 6 25 20,74 23 24,25 

Factor13 42 21,57 3,25 13 25 19,75 22 25 

Factor14 43 21,93 2,99 11 25 20 22 24 

Factor15 46 21,26 3,81 7 25 20 22 24 

Factor16 46 21,35 3,43 8 25 20 22 24 

     

Factor1a: Knowledge Acquisition and Codification in TAP activity a  a=1,2,3,4,5,6 
1: Identification of Imported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 
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Table 4.8: Descriptive Statistics for Knowledge Share and Transfer in TAP 

  Percentiles 

 N Mean Std. 
Deviation 

Min Max 25th 50th 
(median) 

75th 

Factor21 46 16,24 2,26 - 20 14,00 16,00 18,00 

Factor22 46 16,48 3,18 4 20 15,00 16,00 18,25 

Factor23 42 16,67 2,60 - 20 15,00 17,00 18,25 

Factor24 43 16,75 2,55 8 20 16,00 17,00 18,00 

Factor25 45 17,00 2,86 6 20 16,00 17,00 19,00 

Factor26 46 16,91 2,79 6 20 15,00 17,00 19,00 

     

    Factor2a: Knowledge Share and Transfer in TAP activity a  a=1,2,3,4,5,6 
1: Identification of Imported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 

 

 

Table 4.9: Descriptive Statistics for Organization Aspects in TAP 

  Percentiles 

 N Mean Std. 
Deviation 

Min Max 25th 50th 
(median) 

75th 

Factor31 46 12,26 1,90 8 15 11,00 12,50 14,00 

Factor32 46 12,30 2,42 3 15 11,00 12,50 14,00 

Factor33 42 12,29 2,31 6 15 11,00 12,00 14,00 

Factor34 43 12,94 1,87 8 15 12,00 13,00 15,00 

Factor35 46 12,39 2,31 4 15 11,75 12,50 14,00 

Factor36 46 12,52 2,04 6 15 12,00 13,00 14,00 

     

    Factor3a: Organization Aspects in TAP activity a  a=1,2,3,4,5,6 
1: Identification of Imported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 
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Table 4.10: Descriptive Statistics for Controlling Challenges of KM in TAP 

  Percentiles 

 N Mean Std. 
Deviation 

Min Max 25th 50th 
(median) 

75th 

Factor41 46 15,09 3,13 4 20 13,75 16,00 17,00 

Factor42 46 15,03 3,52 7 20 14,00 16,00 18,00 

Factor43 42 15,76 3,53 8 20 14,00 16,50 18,25 

Factor44 43 16,14 2,81 8 20 15,00 16,00 18,00 

Factor45 45 16,34 3,32 5 20 14,50 17,00 19,00 

Factor46 46 15,63 3,65 6 20 14,00 16,00 18,25 

    

    Factor4a: Controlling Challenges of KM in TAP activity a  a=1,2,3,4,5,6 
1: Identification of Imported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 

 

The descriptive statistics give information to have a complete picture of the data we 

collected from the respondant firms. The first columns of the tables list the 

knowledge management factors in each technology assimilation activity. Second 

column gives the number of the surveys used in calculations. Third, fourth and fifth 

columns are associated with the range of values. The last column is the percentiles 

column and it is seperated into three subcolumns. Each column represents the %25th, 

the median and the %75th value when the calculated values are listed in a ascending 

form. Means listed in the third column gives as a hint about the differences between 

KM factors in different activities. The means range from 3 to 25 but not from 1 to 5. 

That is because scores for the KM factors are calculated as the sum of the values 

given to each variable consituting that factor. Such that, KM1 is composed of 

variable1, variable2, variable3, variable4 and variable13. Then the score given for 

the factor KM1 is the sum of each evaluation by the respondents for the variables 1, 

2, 3, 4, and 13. In third column the given mean scores for the total sample suggest 

that the mean of KM factors in particular activities do not vary due to the activity. 

The percentiles given in the last column is also supporting this claim. Medians of the 

factors in different activities are usually same. Therefore, it can be expected that 

there is no difference between KM factors in means of effectiveness due to the
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activity taken in the assimilation process. It is important to mention that these mean 

scores are not appropriate to compare factors between each other. The scores are the 

sum of the values of the variables and the number of variables in each factor differs. 

Therefore in order to make meaningful evaluations about the similarities and 

distances between KM factors, it is more appropriate to use means instead of sums.  

4.3.4.2. Correlation Statistics 

Correlation statistics is calculated to compare each KM factor in different activities. 

Correlation is defined as the degree of relationship between variables. Thus, the 

outputs of such correlation analysis can give information about the direction of 

factors comparing activity pairs. Table 4.11 and Table 4.12 give results of such a 

correlation analysis conducted by SPSS software programme. Kendall’s Tau testing 

method provides the user information about the probility that the observed datas for 

two variables are in the same order or not. Then, the coefficients in each cell of Table 

4.11 and 4.12 give information about the probabilty that knowledge management 

factor’s effectiveness show same order in each activity.  All correlations are 

significant at the 0,01 level in two sided tests. Taking these points into consideration, 

it can be concluded that all factors show similarity in order. 
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Table 4.11: Correlation Table for Knowledge Acquisition and Codification in TAP 

 

Table 4.12: Correlation Table for “Knowledge Share and Transfer” in TAP 

 

Correlations

1,000 ,645** ,591** ,693** ,723** ,535**

. ,000 ,000 ,000 ,000 ,000

46 46 41 42 44 45

,645** 1,000 ,686** ,745** ,744** ,595**

,000 . ,000 ,000 ,000 ,000

46 46 41 42 44 45

,591** ,686** 1,000 ,604** ,620** ,576**

,000 ,000 . ,000 ,000 ,000

41 41 42 42 41 42

,693** ,745** ,604** 1,000 ,705** ,517**

,000 ,000 ,000 . ,000 ,000

42 42 42 43 41 42

,723** ,744** ,620** ,705** 1,000 ,642**

,000 ,000 ,000 ,000 . ,000

44 44 41 41 45 45

,535** ,595** ,576** ,517** ,642** 1,000

,000 ,000 ,000 ,000 ,000 .

45 45 42 42 45 46

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Factor21

Factor22

Factor23

Factor24

Factor25

Factor26

Kendall's tau_b

Factor21 Factor22 Factor23 Factor24 Factor25 Factor26

Correlation is significant at the 0.01 level (2-tailed).**. 

 
    Factor2a: Knowledge Share and Transfer in TAP activity a  a=1,2,3,4,5,6 

1: Identification of iImported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 

Correlations

1,000 ,606** ,703** ,505** ,552** ,528**

. ,000 ,000 ,000 ,000 ,000

46 46 41 42 45 45

,606** 1,000 ,739** ,736** ,622** ,675**

,000 . ,000 ,000 ,000 ,000

46 46 41 42 45 45

,703** ,739** 1,000 ,692** ,662** ,643**

,000 ,000 . ,000 ,000 ,000

41 41 42 42 41 42

,505** ,736** ,692** 1,000 ,717** ,714**

,000 ,000 ,000 . ,000 ,000

42 42 42 43 42 42

,552** ,622** ,662** ,717** 1,000 ,711**

,000 ,000 ,000 ,000 . ,000

45 45 41 42 46 45

,528** ,675** ,643** ,714** ,711** 1,000

,000 ,000 ,000 ,000 ,000 .

45 45 42 42 45 46

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Factor11

Factor12

Factor13

Factor14

Factor15

Factor16

Kendall's tau_b

Factor11 Factor12 Factor13 Factor14 Factor15 Factor16

Correlation is significant at the 0.01 level (2-tailed).**. 

 
    Factor1a: Knowledge Acquisition and Codification in TAP activity a  a=1,2,3,4,5,6 

1: Identification of iImported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 
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The information extracted from the Table 4.11 and Table 12 about KM factor 1 and 2 

refers that the acquisition of knowledge from the sources and internationalization of 

the knowledge to be shared and transferred among units of the organization shows 

similar orders between activity pairs. The same result is valid also for the knowledge 

share and transfer factor. Therefore, in different phases of TAP both factors are not 

supposed to show different orders. 

The information extracted from the Table 13 and Table 14 about KM factor 3 and 4 

refers to similar conclusions. Both organization oriented management of knowledge 

and activities held to overcome challenges in knowledge management show similar 

orders between activity pairs. The same result is valid also for these  factors. In 

different phases of TAP both factors are not supposed to show different orders.   

Table 4.13: Correlation Table for “Organization Aspects” in TAP 

 

 

 

Correlations

1,000 ,626** ,592** ,515** ,522** ,465**

. ,000 ,000 ,000 ,000 ,000

46 46 41 42 45 45

,626** 1,000 ,595** ,533** ,642** ,533**

,000 . ,000 ,000 ,000 ,000

46 46 41 42 45 45

,592** ,595** 1,000 ,533** ,577** ,662**

,000 ,000 . ,000 ,000 ,000

41 41 42 42 42 42

,515** ,533** ,533** 1,000 ,515** ,629**

,000 ,000 ,000 . ,000 ,000

42 42 42 43 42 42

,522** ,642** ,577** ,515** 1,000 ,581**

,000 ,000 ,000 ,000 . ,000

45 45 42 42 46 46

,465** ,533** ,662** ,629** ,581** 1,000

,000 ,000 ,000 ,000 ,000 .

45 45 42 42 46 46

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Factor31

Factor32

Factor33

Factor34

Factor35

Factor36

Kendall's tau_b

Factor31 Factor32 Factor33 Factor34 Factor35 Factor36

Correlation is significant at the 0.01 level (2-tailed).**. 

 
    Factor3a: Organizational Aspects in TAP activity a  a=1,2,3,4,5,6 

1: Identification of iImported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 
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Table 4.14: Correlation Table for “Controlling Challenges of KM” in TAP 

 

Furthermore, the same analysis can be processed for KM factor pairs. If KM factors 

show different orders in TAP, then it is supposed that the overall impact of KM in 

TAP is dependent on the extend of usage of different KM factors in the assimilation 

process.  

The Table 4.15 demonstrates the interrelationship between each KM factor pair in a 

TAP. The data used in the tests are calculated as the mean of the factors’ effect in 

each technology assimilation activity. Due to these correlation coefficients which are 

all significant at the level of 0.01 in two sided tests, it can be claimed that KM factors 

are perceived to have similar effectiveness levels in overall TAP. The factors do not 

differ from each other in means of order. 

 

 

 

Correlations

1,000 ,673** ,619** ,672** ,549** ,598**

. ,000 ,000 ,000 ,000 ,000

46 46 41 42 44 45

,673** 1,000 ,758** ,669** ,612** ,678**

,000 . ,000 ,000 ,000 ,000

46 46 41 42 44 45

,619** ,758** 1,000 ,628** ,568** ,696**

,000 ,000 . ,000 ,000 ,000

41 41 42 42 40 42

,672** ,669** ,628** 1,000 ,704** ,703**

,000 ,000 ,000 . ,000 ,000

42 42 42 43 41 42

,549** ,612** ,568** ,704** 1,000 ,707**

,000 ,000 ,000 ,000 . ,000

44 44 40 41 45 44

,598** ,678** ,696** ,703** ,707** 1,000

,000 ,000 ,000 ,000 ,000 .

45 45 42 42 44 46

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Factor41

Factor42

Factor43

Factor44

Factor45

Factor46

Kendall's tau_b

Factor41 Factor42 Factor43 Factor44 Factor45 Factor46

Correlation is significant at the 0.01 level (2-tailed).**. 

 
    Factor4a: Comtrolling Challenges of KM in TAP activity a  a=1,2,3,4,5,6 

1: Identification of iImported technology  
2: The creation of an environment and manufacturing system that the imported technology fits 
3: In the transfer of technical knowledge and know-how supporting technology 
4: The design of the processes and tasks (in which technology will be used) 
5: The commitment of managers and employees in technology absorption process 
6: The coordination among units in technology absorption process 
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Table 4.15 : Correlation Table for KM factors in Overall TAP 

 

4.3.4.3. Comparison of KM factors in TAP 

The correlation analysis refers that each KM factor shows similarity in effecting the 

overall TAP. However, further statistical analysis is required to accept the validity of  

this assumption. Then the null hypothesis is: 

H0: The score for KM factors do not show difference in overall TAP.  

The alternative hypothesis is : 

H1: At least one score for KM factors shows significant difference in overall TAP.  

The hypothesis will be tested with non parametric test because the sample size is 

small. The factor groups are independent from each other and dependent variable is 

the overall score for KM factors in TAP. Kruskal-Wallis rank method is preferred to 

test the hypothesis because it is the non parametric test used instead of ANOVA 

which is a parametric test to analyze variance of independent samples when there are 

more than two groups. The objective is to compare 4 knowledge management 

factors.  The test is conducted by SPSS and the Table 4.16 is the output table for the 

test results.  

 

Correlations

1,000 ,564** ,656** ,619**

. ,000 ,000 ,000

40 40 40 39

,564** 1,000 ,650** ,748**

,000 . ,000 ,000

40 40 40 39

,656** ,650** 1,000 ,708**

,000 ,000 . ,000

40 40 41 39

,619** ,748** ,708** 1,000

,000 ,000 ,000 .

39 39 39 39

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

Correlation Coefficient

Sig. (2-tailed)

N

KM1

KM2

KM3

KM4

Kendall's tau_b

KM1totala KM2totala KM3totala KM4totala

Correlation is significant at the 0.01 level (2-tailed).**. 

 
KMa: Knowledge Management Factor a a:1,2,3,4 
1: Knowledge acquisition and codification 
2: Knowledge share and transfer 
3: Organization aspects 
4: Controlling challenges of KM 
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Table 4.16: Kruskal-Wallis Test Results for KM Factors in TAP 

 

The hypothesis is tested at the signifance level of 0,05 or in another expression, the 

confidence interval for the test is set as %95. The first set of results show the mean 

values for the mean rank for each KM factor. KM factor 1 has higher scores than 

other factors however, this difference is not significant. The Chi-square value 7,64 is 

lower than the value 7,81 which is obtained from the Chi-quare table for the 3 degree 

of freedom and 0,05 significance level. Then the analysis support the previous claims 

and no signifant differences found among knowledge management factors in means 

of overall effectiveness in TAP.  

4.3.4.4. KM Factors in Different TAP Activities  

KM factors do not show significant differences in overall TAP. However, in each 

TAP phase organizations may need knowledge for different reasons and may use and 

manage it to accomplish different objectives. Hence, the role of knowledge in each 

processes may differ. Different roles may result with different degrees of effect on 

activities. Then, the objective is to find out if knowledge management factors have 

different impacts on different phases of technology assimilation process. 

For instance, knowledge acquisition and codification activities may affect one phase 

stronger than the other phase of technology assimilation process. The usage of right 

KM Factors  N Mean Rank 

KM1:  Knowledge acquisition and codification 

KM2: Knowledge share and transfer 

KM3: Organization aspects 

KM4: Controlling challenges of KM 

Total 

40 

40 

41 

39 

160 

95,01 

80,33 

80,11 

66,21 

 
Test Statisticsa,b 

Chi-Square  : 7,645  
Df                : 3 

Asymp. Sig.: 0.054 
 
a. Kruskal Wallis Test  
b. Grouping Variable: KM Factors 
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and classified knowledge may be more effective in technolgy identification phase 

rather than creating an environment convenient for coordination and communication.  

The first assumption is that knowledge acquisition and codification is a very 

important factor in each TAP phase. In order to test the validity of this assumption, 

the following null hypothesis is suggested:  

H0: KM factor 1 has the same effect in each TAP activity. 

H1: KM factor 1 has different effect at least in one TAP activity. 

The statistical test method is non parametric Kruskal-Wallis rank test. This method is 

chosen because the aim is to compare more than one group dependent on a variable. 

In this situation, the dependent variable is knowledge management factor 1 which 

refers to acquisition of knowledge from the sources and transforming it to formats 

that can be used in different processes and places. The groups are TAP activities held 

during customizing a technology in favor of organization requirements. The data 

used in the test is the scores given by respondents to KM factor 1 variables KM1, 

KM2, KM3, KM4 and KM13 for each TAP activity. The results of the test are 

summarized in Table 4.17. 

Table 4.17: Comparison of Knowledge Acquisition and Codification in Each TAP 

Activity 

 

 

 

In the questionnaire the activities are seperately evaluated under the impact of KM 

factor1 by the respondents. That is, the mean ranks listed in the Table 4.17 are 

TAP N Mean Rank 

46 142,14 

46 143,92 

42 131,81 

43 138,23 

46 128,30 

Act1:  Identification of Imported technology  
Act2:  The creation of an environment and 
manufacturing system that the imported technology fits 
Act3: In the transfer of technical knowledge and know-
how supporting technology 
Act4: The design of the processes and tasks (in which 
technology will be used) 
Act5: The commitment of managers and employees in 
technology absorption process 
Act6:  The coordination among units in technology 
absorption process 
 

46 125,52 

Total 269  

Test Statisticsa,b 

Chi-Square  : 2,204  
Df                : 5 
Asymp. Sig.: 0.820 
a. Kruskal Wallis Test  
b. Grouping Variable: Technology Assimilation Process (TAP) 
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corresponding to each activity on which KM factor1 has impact. There are 

differences between activities however, the Kruskal-Wallis test statistics refers that at 

the significance level of 0,05 which corresponds to chi- square value of 11,1 when 

the degree of freedom is 5 , such differences are not meaningful statistically. The 

estimated Chi-square value is 2,204. This value does not excess the limit 11,1. 

Moreover, the probability is 0,82 which is also over the critic value 0,05. Therefore, 

it can be concluded that the null hypothesis is valid and can be accepted. The 

perceived effectiveness of KM factor 1 in activities performed for assimilating 

technology to the organization aspects do not change according to in which phase of 

TAP knowledge acquisition and codification activities are performed .  

The same statistical test can be conducted for all other KM factors determinant in 

overall KM effectiveness in TAP.  

H0: KM factor 2 “Knowledge Share and Transfer”has the same effect in each TAP 

activity. 

H1: KM factor 2 has different effect at least in one TAP activity. 

The Table 4.18 summarizes the results for Kruskal-Wallis test conducted for the 

factor “Knowledge Share and Transfer” by SPSS. The results are again listed for 

each activity of TAP in which the KM factor 2 is effective.  

Table 4.18: Comparison of Knowledge Share and Transfer in Each TA Activity 

 

 

 

 

TAP N Mean Rank 

46 116,34 

46 132,37 

42 133,08 

43 135,85 

45 148,03 

Act1:  Identification of iImported technology  
Act2:  The creation of an environment and manufacturing 
system that the imported technology fits 
Act3: In the transfer of technical knowledge and know-how 
supporting technology 
Act4: The design of the processes and tasks (in which 
technology will be used) 
Act5: The commitment of managers and employees in 
technology absorption process 
Act6:  The coordination among units in technology absorption 
process 
 

46 141,59 

Total 268  

Test Statisticsa,b 

Chi-Square  : 4,432  
Df                : 5 
Asymp. Sig.: 0,489 
 
a. Kruskal Wallis Test  
b. Grouping Variable: Technology Assimilation Process (TAP) 
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Similar to the impact of knowledge acquisition and codification in each stage of 

TAP, sharing and  transferring knowledge show differences in effectiveness of KM 

factors in different activities but these are not perceived as statistically important 

distances. The test statistics for the hypothesis suggest that the null hypothesis should 

be accepted. The estimated Chi-square value is under the limit determined for degree 

of freedom of 5 at the significance level of 0,05. The probability 0,49 refers that the 

impact of sharing knowledge is not associated with in which technology assimilation 

phase it is required. Instead, it is assumed to have same level of effect in each TAP 

activity.  

H0: KM factor 3 has the same effect in each TAP activity. 

H1: KM factor 3 has different effect at least in one TAP activity. 

The Table 4.19 summarizes the results for Kruskal-Wallis test conducted for the 

factor “Organization Aspects” . The SPSS outputs for the analysis for KM factor 3 

are demonstrated in Table 4.13.  

Table 4.19: Comparison of Organization Aspects in Each TA Activity 

 

 

 

 

The hypothesis is once more accepted. Organization approaches to knowledge 

management and the attributes of the social system has similar effect in each TAP 

activity. The perceived impact of the factor do not vary due to the phase of 

assimilation process. The test results are 0,69 probabilty and 3,08 Chi-square value. 

TAP N Mean Rank 

46 124,53 

46 132,17 

42 130,14 

43 151,13 

46 134,39 

Act1:  Identification of iImported technology  
Act2:  The creation of an environment and manufacturing 
system that the imported technology fits 
Act3: In the transfer of technical knowledge and know-how 
supporting technology 
Act4: The design of the processes and tasks (in which 
technology will be used) 
Act5: The commitment of managers and employees in 
technology absorption process 
Act6:  The coordination among units in technology absorption 
process 
 

46 138,26 

Total 269  

Test Statisticsa,b 

Chi-Square  : 3,079  
Df                : 5 
Asymp. Sig.: 0,688 
 
a. Kruskal Wallis Test  
b. Grouping Variable: Technology Assimilation Process (TAP)  
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Both satisfies the conditions to accept the hypothesis. Managing knowledge as it is a 

part of the system and determinig the strategies paralel to common goals are then 

perceived not to be different in different phases of TAP.  

H0: KM factor 4 has the same effect in each TAP activity. 

H1: KM factor 4 has different effect at least in one TAP activity. 

The Table 4.20 summarizes the results for Kruskal-Wallis test conducted for the 

factor “Controlling Challenges In Knowledge Management” . The SPSS outputs for 

the analysis for KM factor 4 are demonstrated in Table 4.20.  

Table 4.20: Comparison of  Controlling Challenges of KM in Each TA Activity 

 

 

 

The results once more indicate that the null hypothesis should be accepted. In neither 

of activities, KM factor 4 has a different effect. The Chi-square value is under the 

table value. The estimated probability is in confidence interval. Therefore, the 

control instruments to overcome barriers emerging during performing knowledge 

management activities are accepted at same significance in each activity. The activity 

nature is not determinant on the degree of perceived effectness.  

All the null hypothesis are accepted. Such a result indicates that knowledge 

management factors’ perceived effectiveness is same in all activities.  

 

TAP N Mean Rank 

46 115,57 

46 132,82 

42 136,58 

43 139,91 

45 148,58 

Act1:  Identification of iImported technology  
Act2:  The creation of an environment and manufacturing 
system that the imported technology fits 
Act3: In the transfer of technical knowledge and know-how 
supporting technology 
Act4: The design of the processes and tasks (in which 
technology will be used) 
Act5: The commitment of managers and employees in 
technology absorption process 
Act6:  The coordination among units in technology absorption 
process 
 

46 134,39 

Total 268  Test Statisticsa,b 

Chi-Square  : 4,550  
Df                : 5 
Asymp. Sig.: 0,473 
 
a. Kruskal Wallis Test  
b. Grouping Variable: Technology Assimilation Process (TAP)  
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4.3.4.5. TAP Activities Under Impact of Different Factors 

Knowledge Management factors are associated with different attributes of 

knowledge management. “Knowledge Acquisition and Codification” refers to the 

access to the knowledge sources when a new data, information or data is needed for 

performing a task. Knowledge is converted into an transferable format. However, 

sharing knowledge focuses on the movement of such knowledge from one point to 

another. Although both activities are essential in completing a process, according to 

the phase of the process, one factor may be more effective than the other. That is 

because the focus of each phase is different than the other one. The previous 

conclusions explore that KM factors do not show significant differences between 

different activities one by one. However, the factors may have relatively less 

important roles in completing a task in a technology assimilation process. Therefore, 

the aim of this part is to clarify if KM factors have different effects or in other words, 

roles, in dfferent TAP activities when compared with each other.  

The null hypothesis is then:  

H0: KM factors are not different in activity “Identification of Imported Technology” 

H1: At least one KM factor is different in acitivity “Identification of Imported 

Technology” 

As a non parametric statistics test, Kruskal-Wallis test was conducted to compare the 

roles of KM factors in identification of attributes of an imported technology. The 

independent groups are KM factors. The objective is to clarify the the differences 

among these groups dependent on their effective scores in activity 1 “ Identification 

of Imported Technology”. The Table 4.21 gives information about the statistic results 

required for analyzing the validity of the hypothesis. 
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Table 4.21: Comparison of KM Factors in Identification of Imported Technology 

 

The table 4.21 not only give information about the frequencies of KM factors due to 

their distances to the median but also test statistics to test the validity of the 

hypothesis. The estimated Chi-square value 28,6 excesses the table Chi-square value 

which is determined as 7,81 at the significance level of 0,05. Moreover, the estimated 

probability does not satisfy conditions to accept the null hypothesis. In regard to 

these conclusions, the null hypothesis is rejected. At least one of the KM factors has 

different impact than others. Another expression for this deduction is that there is at 

least one knowledge management factors which is perceived as more effective than 

other factors in identifying the attributes of a new technology. This statistical 

conclusion is supporting the induction that the objectives and requirements of each 

assimilation phase determine the relative importance of each knowledge management 

activities in the particular phase.  

When the same statistical procedures were performed, it is found out that KM factors 

differ from each other with relative effectiveness if they are compared with each 

other in the same TAP activity. The results of the  Kruskal-Wallis test at the 

significance level of 0,05 for the activity 2 is summarized in Table 4.22. 

Frequencies

33 18 23 8

13 28 23 38

> Median

<= Median

KM1 KM2 KM3 KM4

KMFactors

KMX: Knowledge Management Factor x   x:1,2,3,4 
1: Knowledge acquisition and codification 
2: Knowledge share and transfer 
3: Organization aspects 
4: Controlling challenges of KM 

   Test Statisticsa,b 

N                 : 184 
Median        : 4,2500 
Chi-Square  : 28,599 
Df                : 3 
Asymp. Sig.:  0,000 

    
a. 0 cells ( 0%) have expected frequencies less than 5. The minimum expected cell 

frequency is 20,5.  
b. Grouping variable: KM Factors 
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Table 4.22: Comparison of KM Factors in The Creation of an Environment and      

Manufacturing System That The Imported Technology Fits 

 

The Chi-square value 8,27 and the significance level which is less than the 

significant level 0,05 refer that the null hypothesis assumpting that KM factors are 

not different in activity 1 should be rejected. There is at least one factor relatively 

more effective than other factors in activity 2.  

The difference among KM factors in Activity1, can be further analyzed. The 

different factor/s can be identified. The pair comparisons can provide an insight to 

see which factors are different form each other in means of effectiveness.  

The null hypothesis configuration to find the differences are: 

H0a: There is no difference between knowledge factor 1 and 2 in activity 1 

H0b: There is no difference between knowledge factor 1 and 3 in activity 1 

H0c: There is no difference between knowledge factor 1 and 4 in activity 1 

H0d: There is no difference between knowledge factor 2 and 3 in activity 1 

H0e: There is no difference between knowledge factor 2 and 4 in activity 1 

H0f: There is no difference between knowledge factor 3 and 4 in activity 1 

The alternative hypothesises are:  

Frequencies

31 21 22 17

15 25 24 27

> Median

<= Median

KM1 KM2 KM3 KM4

KMFactors

 

KMx: Knowledge Management Factor x   x:1,2,3,4 
1: Knowledge acquisition and codification 
2: Knowledge share and transfer 
3: Organization aspects 
4: Controlling challenges of KM 

 
   Test Statisticsa,b 

N                 : 182 
Median        : 4,2917 
Chi-Square  : 8,273 
Df                : 3 
Asymp. Sig.:  0,041 
c. 0 cells ( 0%) have expected frequencies less than 5. The minimum expected cell frequency is 

22.  
d. Grouping variable: KM Factors 
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H1a: There is difference between knowledge factor 1 and 2 in activity 1 

H1b: There is difference between knowledge factor 1 and 3 in activity 1 

H1c: There is difference between knowledge factor 1 and 4 in activity 1 

H1d: There is difference between knowledge factor 2 and 3 in activity 1 

H1e: There is difference between knowledge factor 2 and 4 in activity 1 

H1f: There is difference between knowledge factor 3 and 4 in activity 1 

The two sample and Mann-Whitney U test are the two non parametric test methods 

to detect the differences between two independet samples. The significance level is 

0,05. Two sample Kolmogorov-Smirnov Z test and Mann-Whitney U help to see if 

there are similarity between distribution of two samples. The Table 4.23, Table 4.24, 

and Table 4.25 give results for the tests.  

Table 4.23: Two Sample Kolmogorov-Smirnov Z test for Hoa 

KM Factors N 

KM1: Knowledge Acquisition and Codification 
KM2: Knowledge Share and Transfer 
Total 

46 
46 
92 

 

 

 

 

  

Table 4.24: Two Sample Kolmogorov-Smirnov Z test for Hob 

KM Factors N 

KM1: Knowledge Acquisition and Codification 
KM3: Organization Aspects 
Total 

46 
46 
92 

 

 

 

 

  

Test Statisticsa 

Most extreme                 Absolute :  ,370 
Differences                     Positive  :  ,000 
                                        Negative: -,370 
Kolmogrov-Smirnov Z                  : 1,772 
Asymp. Sig. (2 tailed)                    :  ,004 
a. Grouping variable: KM Factors  

Test Statisticsa 

Most extreme                 Absolute :  ,457 
Differences                     Positive  :  ,000 
                                        Negative: -,457 
Kolmogrov-Smirnov Z                  : 2,189 
Asymp. Sig. (2 tailed)                    :  ,000 
a. Grouping variable: KM Factors  
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Table 4.25: Two Sample Kolmogorov-Smirnov Z test for Hoc 

KM Factors N 

KM1: Knowledge Acquisition and Codification 
KM4: Controlling Challenges of KM 
Total 

46 
46 
92 

 

 

 

 

 

The two-sample Kolmogorov-Smirnov test is one of the most useful and general 

nonparametric methods for comparing two samples, as it is sensitive to differences in 

both location and shape of the empirical cumulative distribution functions of the two 

samples. The test statistics listed in Table 4.23, Table 4.24 and Table 4.25 give 

results of Kolmogorov-Smirnov test for Hoa, Hob and Hoc hypothesis respectively. 

The Z scores given are excessing the Z value determined in the normal distribution 

table at the significance level of 0,05 for two sided tests. Thus, the assumption that 

there is similarity between factor pairs (1,2); (1,3) and (1,4) in activity 1 are rejected. 

“Knowledge acquisition and codification” factors differentiate from other factors in 

means of relative effectiveness in activity 1.  

Table 4.26, Table 4.27 and Table 4.28 give Kolmogorov-Smirnov Z test for Hod, 

Hoe, Hof at the significance level of 0,05.  

Table 4.26: Mann-Whitney U test for H0d 

KMFactors N Mean Rank Sum of Ranks 
KM2: Knowledge Share and Transfer  
KM3: Organization Aspects 
Total 

46 
46 
92 

45,82 
47,18 

2107,50 
2170,50 

 

 

Test Statisticsa 

Most extreme                 Absolute :  ,543 
Differences                     Positive  :  ,000 
                                        Negative: -,543 
Kolmogrov-Smirnov Z                  : 2,606 
Asymp. Sig. (2 tailed)                    :  ,000 
a. Grouping variable: KM Factors 

Test Statisticsa 

Mann-Whitney U        : 1026,500 
Wilcoxon W                : 2107,500 
Z                                  : -,248 
Asymp. Sig. (2-tailed) :  ,804 
a. Grouping Variable: KM Factors 
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Table 4.27: Mann-Whitney U test for H0e 

 

 

 

Table 4.28: Mann-Whitney U test for H0f 

KMFactors N Mean Rank Sum of Ranks 

KM3: Organization Aspects  
KM4: Controlling Challenges of KM 
Total 

46 
46 
92 

52,10 
40,90 

2396,50 
1881,50 

 

 

 

The Mann-Whitney U test is often viewed as the nonparametric equivalent of 

Student's t-test. Like the parametric Student's t-test, the Mann-Whitney U test is used 

to determine if a difference exists between two "groups," however you define 

"group"is ideally dependent on random selection of subjects into their respective 

group. The major difference between the Mann-Whitney U Test and Student's t-Test 

involves the concept of normal distribution.  

The Mann-Whitney U scores in Table 4.26, Table 4.27 and Table 4.28 refer to that 

the null hypothesis H0e and H0f should be rejected whereas H0d should be accepted. 

The Z values are under the critical Z value at the significance level. That is, there is 

no significant difference between KM 2 and KM3 in identification of new 

technology process whereas KM2 and KM4, KM3 and KM4 are perceived to have 

different levels of effect in TAP activity1 . Such that, both the flow of knowledge 

from source to the receipent and the management of the process in favor of

KMFactors N Mean Rank Sum of 
Ranks 

KM2: Knowledge Share and 
Transfer  
KM4: Controlling Challenges of KM 
Total 

46 
46 
92 

51,09 
41,91 

2350,00 
1928,00 

Test Statisticsa 

Mann-Whitney U        : 847,000 
Wilcoxon W                : 1928,000 
Z                                  : -1,665 
Asymp. Sig. (2-tailed) :  ,096 
a. Grouping Variable: KM Factors 

Test Statisticsa 

Mann-Whitney U        : 800,500 
Wilcoxon W                : 1881,500 
Z                                  : -2,025 
Asymp. Sig. (2-tailed) :  ,043 
a. Grouping Variable: KM Factors 
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organization requirements have same degree of impact on the learning phase of 

technology transfer process. However, these two activities are different from the 

activities held to prevent loss of critical knowledge or misunderstandings, conflicts 

during the transfer of knowledge between two parts. For the learning process, 

effective flow of imported knowledge in the social system has a higher level of effect 

than preventing the probable challenges the firms face with during the flow of 

knowledge.  

4.3.4.6. KM Factors versus TAP Factors 

In the previous sections the change in the effectiveness values of knowledge 

management factors in different TAP activities are explained. However, as 

mentioned before, these TAP activities are also variables in technology transfer 

context. Identification of technology and supporting the process by transfering 

technical knowledge and know-how from external sources is technology factor 

variables. The creation of a environment where technology can be easily integrated 

and the redesign of processes and tasks the technology will be used are environment 

factor variables. The organization factors consists of variables measuring the 

commitment of  employee and management in the process and coordination among 

units of organization. Table 4.29 figures the matrix of these TAP factor 

corresponding to each KM factor. 

Table 4.29: KM Factors versus TAP Factors Matrix 

KM Factors Technology 

Factors 

Environment 

Factors 

Organization 

Factors 

KM1:Knowledge Acquisition and Codification    

KM2: Knowledge Share and Transfer    

KM3: Organization Aspects    

KM4: Controlling Challenges of KM    

Therefore, the next stage in analysing the data is to conduct statistical tests to 

determine the interrelationship between KM and TAP factor pairs. The first objective 

is to determine if KM activities show statistically meaningful differences among 

these TAP factors. Then the differences among KM factors due to their impact in 

each TAP factor will be detected. 
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Table 4.30: Descriptive Statistics for The KM Factors versus TEO Factors 

 

The descriptive statistics summarized in Table 30 gives hint about a difference 

between KM1 and KM4 in each TAP factor. The mean scores for KM factor 1 is 

higher than the mean scores for KM factor 4 in each TAP factor. Therefore, it is 

expected that acquising and codifying knowledge is a more effective factor relative 

to preventing probable knowledge management challenges. 

The null and the alternative hypothesises to express this difference is: 

H0: There is no difference between KM1 and KM4 in Technology based activities.  

H1: There is a significant difference between KM1 and KM4 in Technology based 

activities. 

 

 

 

 

42 4,4214 ,55151 2,90 5,00 4,1000 4,5000 4,9000

42 4,2173 ,56583 2,75 5,00 3,8438 4,3750 4,5625

42 4,2778 ,53933 3,33 5,00 3,8333 4,3333 4,7083

42 4,0089 ,71535 2,00 5,00 3,5000 4,0000 4,5000

KM1E

KM2E

KM3E

KM4E

N Mean Std. Deviation Minimum Maximum 25th 50th (Median) 75th

Percentiles

45 4,2489 ,70376 1,50 5,00 3,9000 4,4000 4,7500

45 4,2333 ,67504 1,50 5,00 3,9375 4,2500 4,7500

46 4,1522 ,68927 1,67 5,00 3,9583 4,1667 4,5417

44 3,9801 ,82913 1,38 5,00 3,5313 4,1250 4,6250

KM1O

KM2O

KM3O

KM4O

N Mean Std. DeviationMinimum Maximum 25th 50th (Median) 75th

Percentiles

Descriptive Statistics

41 4,3902 ,49740 3,30 5,00 4,1500 4,4000 4,8500

41 4,1372 ,54472 3,00 5,00 3,7500 4,1250 4,5000

41 4,0854 ,66052 2,67 5,00 3,5833 4,1667 4,6667

41 3,9024 ,72323 2,25 5,00 3,4375 4,0000 4,5000

KM1T

KM2T

KM3T

KM4T

N Mean Std. Deviation Minimum Maximum 25th 50th (Median) 75th

Percentiles

 

   KMab: Knowledge Management Factor a in activity b     b: T(technology),E(Environment)  
       O(Organization)  
   KMx: Knowledge Management Factor a   a:1,2,3,4 

1: Knowledge acquisition and codification 
2: Knowledge share and transfer 
3: Organization aspects 
4: Controlling challenges of KM 
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Table 4.31: Mann-Whitney U Test Results for “Knowledge Acquisition and 

Codification” and “Controlling Challenges of KM” in Technology Oriented TA 

Activities 

 

 

 

 

 

 

 

 

Mann-Whitney U test results for ranks in Table 4.31 show that there is an obvious 

difference between two factors. However, it is compulsory to check if this difference 

is outside the confidence interval. The significance level is 0,05 for the two sided 

test. The estimated score for Z is -3,187 corresponding to the probability of 0,001. 

This score is sufficient to reject the validity of the null hypothesis. When the 

objective is to clarify the uncertainties about the imported technology and to meet the 

requiremets of a new technology transfer process, the validity and reliability of the 

knowledge sources, the format of the knowledge in the technology packages and 

availability,accessibility of the knowledge sources without time costs and high effort 

are perceived more important determinants than controlling the flow of knowledge 

among units in order to prevent undesired consequences of misunderstandings and 

conflicts in transfer of knowledge from the source context to the receipent context.  

The descriptive statistics suggest that KM 1 and KM 4 are different in environment 

oriented activities and organization oriented activities. When the same statistical tests 

were conducted for the same factor pair dependent on environment oriented and 

organization oriented activities. Following results are obtained. These results are 

listed in Table 4.32 and Table 4.33. 

KM Factors N Mean Rank Sum of 

Ranks 

KM1: Knowledge Acquisition and Codification 

KM4: Controlling Challenges of KM 

Total 

41 

41 

82 

49,87 

33,13 

2044,50 

1358,50 

Test Statisticsa 

Mann-Whitney U        : 497,500 
Wilcoxon W                : 1358,500 
Z                                  : -3,187 
Asymp. Sig. (2-tailed) :  ,001 
a. Grouping Variable: KM Factors 
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Table 4.32: Mann-Whitney U Test Results for “Knowledge Acquisition and 

Codification” and “Controlling Challenges of KM” in Environment Oriented TA 

Activities 

KM Factors N Mean Rank Sum of 

Ranks 

KM1: Knowledge Acquisition and Codification 

KM4: Controlling Challenges of KM 

Total 

42 

42 

84 

50,08 

34,92 

2103,50 

1466,50 

 

 

 

The difference seen in the rank statistics between knowledge management factor 1 

and 4 is also supported by test statistics.The Z score calculated corresponds to 0,004 

which is far away from the significance level of 0,05 for two sided tests. Then, it can 

be concluded that the difference between factor pairs in facilitating environment 

oriented assimilation processes is statistically meaningful. The basic activities of 

knowledge management is more important factors than supporting activities. 

Test Statisticsa 

Mann-Whitney U        : 563,500 
Wilcoxon W                : 1466,500 
Z                                  : -2,587 
Asymp. Sig. (2-tailed) :  ,004 
a. Grouping Variable: KM Factors 
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Table 4.33: Mann-Whitney U Test Results for “Knowledge Acquisition and 

Codification” and “Controlling Challenges of KM” in Organization Oriented TA 

Activities 

 

 

 

 

 

 

 

 

 

,The difference seen in the rank statistics between knowledge management factor 1 

and 4 in Table 4.33 is also supported by test statistics when organization oriented 

activities are considered..The Z score calculated corresponds to 0,108 in probability 

at the significance level of 0,05 for two sided tests. There is no difference between 

factor pairs in enabling knowledge by focusing on envrionmental aspects. Both 

access to the right sources and use these knowledge stocks effectively and 

organization appeoaches and practices to stimulate the flow of knowledge are 

perceived to be at the same degree of effectiveness considering the organizational 

context in succeding a absorption process.  

In the previous sections the hypothesis suggested that KM effectiveness was not 

dependent on the KM factors. However, when the processes are seperated into 

phases or groups, it is found that KM factors are showing a relative difference in 

effectiveness in phases of TAP. Dependent on the focus of the assimilation phase, 

then the KM factors may be considered differently due to their role in the phases

KM Factors N Mean Rank Sum of 

Ranks 

KM1: Knowledge Acquisition and 

Codification 

KM4: Controlling Challenges of KM 

Total 

45 

44 

89 

49,34 

40,56 

2220,50 

1784,50 

Test Statisticsa 

Mann-Whitney U        : 794,500 
Wilcoxon W                : 1784,500 
Z                                  : -1,608 
Asymp. Sig. (2-tailed) :  ,108 
a. Grouping Variable: KM Factors 
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4.4. The Results of The Empirical Research 

In the context of this empirical study, the aim was to determine the role of 

knowledge management practices in different phases of technology assimilation 

process. To serve this aim, the selected methodology was the statistical analysis of  

questionnaire data with SPSS software programme.  

The questionnaire was conducted with 47 firms operating in Turkey. Managers of 

each firm who have background in technology management or knowledge about the 

subject evaluated the impact of knowledge management factors in different phases of 

technology assimilation process. These evaluations of managers were then analyzed 

through non parametric statistical methods and the following results were obtained.  

First step in analysis was to analyze variable sets to have an overview of the data set.  

All variables had high mean scores but when variable pairs were compared, some 

variables had relatively smaller mean scores. In order to see if these mean differences 

resulted in differences between effectiveness levels of KM factors, further statistical 

tests were conducted.  

4.4.1. The Overall Impact of KM in TAP 

First set of results clarified the role of each KM factor in overall TAP. Since each 

KM factor is composed of a set of variables, the high mean scores for each variable 

indicate that knowledge management activities are perceived important factors in 

determining the ability of the firm in transfering a technology and in adapting it to its 

own organization.  

The success of a technology transfer depends on the extend of the ability of the firm 

in utilizing a technology in favor its requirements. However, gaining this ability 

depends on the capabilities of a firm. Unless a firm is capable in determining its own 

needs and selecting the technology with corresponding attributes to meet these needs, 

the failures are unavoidable. That is, a firm should be capable to manage its 

knowledge assets which enable it to be aware of its own needs and understand the 

new technologies.  

Knowledge is the most critical intellectual asset of firms and several activities are 

held to manage this asset. The research results indicate that these acitivities have an 

important role in determining the success of activities performed to assimilate a new 



 89 

technology to its new environment. Acquising right knowledge from the right 

sources, transforming it into transferrable and understandanle formats by the 

organization members, creating an organization structure and culture open to 

communicate the knowledge among different units of the organization, motivating 

the management and employess to share their own knowledge and use external 

sources are all important factors in technology assimilation process according to the 

managers.  

However, technology assimilation is a process. It consists of several phases. 

Knowledge management factors are all important when overall assimilation process 

is considered. However, when the assimilation process is considered in phases in 

which different activities are held to accomplish objectives to succeed the overall 

assimilation goal, the role of each knowledge management factor may change. In 

each phase the focus is another context of technology assimilation process. For 

instance, identifying the technology and transferring technical knowledge and know-

how is considered as technology oriented activities of assimilation process. However, 

the research results indicates that the role of knowledge management factor does not 

show significant differences dependent on the phase of the assimilation process. For 

instance, acquising right knowledge from the right sources and then codifying it does 

not perceived to be more effective in one TAP than the other activity. In 

identification of technology or in creating an environment convenient for technology 

utilization, the significance of knowledge acquisition and codification as a factor 

does not change in means of effectiveness.  

Furthermore, the statistical tests suggest that there is no difference between KM 

factors when they are considered due to their overall impact in TAP process. This 

suggests that, even there are relatively differences between KM pairs in different 

phases in means of effectiveness, when the process is completed the overall impacts 

of the factors are not significantly different from each other.  

Then, it is expected that some knowledge management factors are more effective 

than other factors relatively in some phases of assimilation process.  
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4.4.2. The Relative Impact of KM Factors in TAP 

Although the overall goal adopted in each phase of TAP is same, accomplishing a 

successful assimilation process, activities held in these phases to reach this goals are 

focused on performing different tasks. Different tasks suggest that each activity 

needs differs than other activities. Knowledge is one of these needs of the activities 

and the extend of the management of knowledge is determined by the nature of the 

activity.  

The research results indicated that there is no difference between the perceived 

effectiveness of knowledge management factors in different activities. Then, the 

need for managing knowledge in the phases is not dependent on the nature of 

activity. Knowledge related activities are always an important factor for the 

assimilation activities. However, within the knowledge management concept some 

knowledge management factors may be relatively more effective in one phase than 

other knowledge management factors.  

The analysis of data from the reseach also ended with same conclusion. When 

knowledge management factors are compared with each other in same activities, they 

tend to show different effectiveness scores from each other. Such a result supports 

the claim that every phase is oriented with one aspect of technology assimilation 

process and KM factors associated with these aspects are perceived to be more 

effective in the particular activity.  

In the research, KM factors were compared with each other in means of their 

effectiveness in identification of attributes of a new technology. Identification of a 

new technology is a technology oriented activity. The objective of this activity is to 

understand the technology to clarify the uncertainties about the technology to 

increase the performance of assimilation process by preventing usage of wrong 

knowledge or knowledge usage in wrong processes and tasks. The results of the 

statistical test for comparison of KM factors in this activity supported that there are 

differences between KM factors in satisfying the needs of a TAP activity. The 

statistics show significance difference between “Acquisition and Codification 

Knowledge” and “Controlling Challenges in Knowledge Management” in 

identification of a technology in means of their effectiveness. Then, it can be 

concluded that in this phase of assimilation it is required that knowledge is   
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successfully acquired and transformed into understandable formats more than 

preventing the occurrance of probable situations which are not desirable in 

knowledge management such as loss of critical knowledge, spillover, 

misunderstandings or conflicts in communication and coordination. Even though 

both activities are very important in being successful in learning the technology and 

understanding it, it is assumed that basic knowledge management activities are 

relatively more important than supporting activities.  

4.4.3. The KM Factors versus TAP Factors 

In technology transfer technology is transferred from one source to a receipent and is 

integrated to a new environment. There are several factors affecting the nature of a 

technology integration process. These factors can be categorized as technology 

factors, environment factors and organization factors. Technology factors are related 

with the attributes of the technology imported from external sources. Environment 

factors and organization factors, on the other side, are associated with the 

compability of technology and environment,  and the attributes of the organization 

relatively. That is, in a technology assimilation process the activies are associated 

with these three context which have impact on TAP. In the empirical study, it is also 

analyzed if KM factors and TAP factors. The descriptive statistics suggested that 

there was difference between KM factor 1 and KM 4. In order to see if these 

differences were statistically meaningful, further tests were conducted. The factor 

pair “Acquisition of Knowledge” and “Control Challenges in Knowledge 

Management” was compared in all technology oriented, environment oriented and 

organization oriented activitiy groups. According to the statistical results, there were   

significant differences between KM factors when they are assessed due to their role 

in technology oriented and environment activities. However, no significant 

difference between groups were found when the organization oriented activities were 

considered.  

Such results can be further interpretated. Technology related activities and 

enviroment associated activities are more focused on learning, using knowledge and 

leveraging the knowledge base of the organization whereas organization oriented 

activities are focused on communication and coordination during these activities are 

held. Then, it is meaningful that the “Knowledge Acquisition and Codification” 
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factor is more effective in identification of activities, creation of the appropriate 

environment and meeting the requirements of the technology than. Moreover, the 

KM factor ““Controlling Challenges in Knowledge Management” can be assumed as 

a supporting activities in knowledge management. Therefore, when the objective is 

to operate basic activities in TAP then it is meaningful that basic knowledge 

managements have relatively more effect than supporting KM activities.  

The indifference between KM factors in organization oriented activities suggest that 

commitment of employeer and managers and the coordination among members of 

organization are not dependent on the attributes of the knowledge management 

activities. In assimilation process one of the critical barriers are seen as the 

difficulties in communication and coordination. In the TAP phase the intention is to 

overcome these barriers by increasing commitment of members of organization in 

the process and by enabling coordination among different units after the technology 

is introduced to the organization. In these organization oriented activities, all 

knowledge management activities are perceived to be effective at the same level 

because not only knowledge is created but also is transferred and used by different 

units. Both basic and supporting activities are needed to meet the requirements of the 

phase.
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5. CONCLUSION 

In recent years, there is increased emphasis on the importance of knowledge 

management (KM) in facilitating knowledge sharing, enhancing productivity, and 

increasing business competitiveness. However, companies have unique motivations 

to operate in changing environments. That is for this reason, all have different 

businness context and unique drivers to implement knowledge management. One of 

these drivers of knowledge management is the rapidly changing technological 

environment. Globalization, time compression, and increasing complexity of 

products increase the technological competition and put pressure on technology 

managers to produce better results more productively. As a result companies tend to 

use external sources to achieve the needed technological accomplishments with 

greater efficiency. Recently firms have realized that they must access technologies 

from other organizations in a timely manner. However, technology is not 

successfully transffered from the external source, unless the receipent gains the 

desired benefit from the technology.  

In order to accomplish the goals in a technology transfer process, the imported 

technology should be incorporated into existing organization through a successful 

assimilation process. This suggests that, the technology should be adapted to its new 

environment in contexts of attributes of technology, environment and organization. 

However, the success of such an assimilation process is dependent on several factors. 

Knowledge management is a set of those factors. Accessing the right information 

sources, transfering them from the sources, enabling the receipent to benefit from the 

knowledge and share it with other units, creating an environment suitable for 

technology incorporation, motivation of member to use technology and coordination 

in activities are such knowledge management factors which are found to be effective 

in overall technology assimilation processes. However, the role of these knowledge 

management on the assimilation process may differ due to the knowledge 

management factor or the phase of technology assimilation process.  
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Technology assimilation is a process which consists of several activities associated 

with technology oriented, environment oriented and organization oriented. Although 

the overall objectives of firms in executing these activities are same, completing the 

technology assimilation process successfully, each activity has its own objectives. 

Such that, when a technology oriented activities is considered, the objective is 

determined as the learning and understanding the technology rather than motivating 

members to communicate with each other. Therefore, the requirements of 

assimilation process in means of knowledge differs according to chosen activity. The 

partial effectiveness of each knowledge management activity tends to change due to 

the assimilation phase in which it is  executed. However, the results of the empirical 

research in this study suggests that knowledge management factors are not different 

in effectiveness in different assimilation processes. Instead, they are perceived to be 

very effective in each activity. Therefore, it can be concluded that knowledge 

management activities are all very effective factors in determining the success of 

each technology assimilation activity too.  

However, when the knowledge management factors are compared with each other, it 

is found out that knowledge management factors do not differ from each other in the 

overall assimilation process but in the phases of assimilation process. Such a result 

can indicate that when the overall process is considered, all knowledge management 

are perceived to be effective at the same level because the overall objective of the 

process is same, successful transfer and incorporation of knowledge to the 

organization. Even knowledge factors have different effectiveness in different 

phases, in the end when they are evaluated due to their role in the success of 

assimilation process they don’t differ from each other. However, the assumption that 

some knowledge factors may be relatively more effective than other factors in some 

activities are supported by the test results. Therefore, every phase is oriented with 

one aspect of technology assimilation process and KM factors associated with these 

aspects are perceived to be more effective in the particular activity than the factors 

those are not associated with that aspects.  

In conclusion, firms are recently focusing on transfering technologies from external 

sources and therefore, incorporating new knowledge, know-how, processes, products 

to their own organizations. However, the incorporation of these different types of 
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technologies in not an easy task. The technology attributes, the differences between 

the resource and receipent environments, the different organizational managements, 

approaches, structures, cultures etc. force firms to adopt knowledge management as a 

tool to overcome these barriers in assimilating technology to the organization. The 

impact of knowledge management in the success of an assimilation process is 

obvious but it is important to be aware of the needs in each phase and choose the 

right knowledge management activities to focus on in each activity to understand the 

role of knowledge management in the processes. 
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APPENDIX-A 

 

Questionnaire 

1. Determine the degree of effectiveness of each Knowledge Management Factor in the process of 
Identification of New Technology considering the Technology Assimilation Process in your firm.  

 (1)Definitely not a factor (2) Not a factor (3)No idea (4) A factor (5) Very important  factor 

1. Acquisition of right knowledge (1)       (2)       (3)       (4)       (5) 
2. Access to desired knowledge sources easily, fast and on time (1)       (2)       (3)       (4)       (5) 
3.Codification, classification and storage of knowledge 
considering types of knowledge, organizational aims and goals 
 

(1)       (2)       (3)       (4)       (5) 

4. Accessibility of the stored knowledge (1)       (2)       (3)       (4)       (5) 
5. Systematic approach in knowledge management (1)       (2)       (3)       (4)       (5) 
6. Determination of knowledge management strategies in 
parallel with business strategies 

(1)       (2)       (3)       (4)       (5) 

7. Coordination and communication in knowledge reuse and 
share 

(1)       (2)       (3)       (4)       (5) 

8. Absorptive capacity, intellectual asset and technology level 
of the organization  

(1)       (2)       (3)       (4)       (5) 

9. An organization structure and culture open to knowledge 
share 

(1)       (2)       (3)       (4)       (5) 

10. Motivation of the managers and employees to share 
knowledge  

(1)       (2)       (3)       (4)       (5) 

11. The training of managers and employess about knowledge 
management 

(1)       (2)       (3)       (4)       (5) 

12. The existence of communication challenges and 
technologies supporting knowledge management systems 

(1)       (2)       (3)       (4)       (5) 

13. The elimination of outdated and wrong knowledge and 
refreshment of the knowledge sources 

(1)       (2)       (3)       (4)       (5) 

14. Preventing probable misunderstandings and conflicts in 
knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

15. Controlling the undesired knowledge spillovers and critical 
knowledge losses in knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

16. The measurement of the performance of knowledge 
management due to critical success factors 

(1)       (2)       (3)       (4)       (5) 
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1. Determine the degree of effectiveness of each Knowledge Management Factor in the process of 
The Creation Of An Environment And Manufacturing System That The Imported Technology 
Fits considering the Technology Assimilation Process in your firm.  

 (1)Definitely not a factor (2) Not a factor (3)No idea (4) A factor (5) Very important  factor 

1. Acquisition of right knowledge (1)       (2)       (3)       (4)       (5) 
2. Access to desired knowledge sources easily, fast and on time (1)       (2)       (3)       (4)       (5) 
3.Codification, classification and storage of knowledge 
considering types of knowledge, organizational aims and goals 
 

(1)       (2)       (3)       (4)       (5) 

4. Accessibility of the stored knowledge (1)       (2)       (3)       (4)       (5) 
5. Systematic approach in knowledge management (1)       (2)       (3)       (4)       (5) 
6. Determination of knowledge management strategies in 
parallel with business strategies 

(1)       (2)       (3)       (4)       (5) 

7. Coordination and communication in knowledge reuse and 
share 

(1)       (2)       (3)       (4)       (5) 

8. Absorptive capacity, intellectual asset and technology level 
of the organization  

(1)       (2)       (3)       (4)       (5) 

9. An organization structure and culture open to knowledge 
share 

(1)       (2)       (3)       (4)       (5) 

10. Motivation of the managers and employees to share 
knowledge  

(1)       (2)       (3)       (4)       (5) 

11. The training of managers and employess about knowledge 
management 

(1)       (2)       (3)       (4)       (5) 

12. The existence of communication challenges and 
technologies supporting knowledge management systems 

(1)       (2)       (3)       (4)       (5) 

13. The elimination of outdated and wrong knowledge and 
refreshment of the knowledge sources 

(1)       (2)       (3)       (4)       (5) 

14. Preventing probable misunderstandings and conflicts in 
knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

15. Controlling the undesired knowledge spillovers and critical 
knowledge losses in knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

16. The measurement of the performance of knowledge 
management due to critical success factors 

(1)       (2)       (3)       (4)       (5) 
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3. Determine the degree of effectiveness of each Knowledge Management Factor in the process of 

The Transfer Of Technical Knowledge And Know-How Supporting Technology considering the 

Technology Assimilation Process in your firm.  

 (1)Definitely not a factor (2) Not a factor (3)No idea (4) A factor (5) Very important  factor 

1. Acquisition of right knowledge (1)       (2)       (3)       (4)       (5) 
2. Access to desired knowledge sources easily, fast and on time (1)       (2)       (3)       (4)       (5) 
3.Codification, classification and storage of knowledge 
considering types of knowledge, organizational aims and goals 
 

(1)       (2)       (3)       (4)       (5) 

4. Accessibility of the stored knowledge (1)       (2)       (3)       (4)       (5) 
5. Systematic approach in knowledge management (1)       (2)       (3)       (4)       (5) 
6. Determination of knowledge management strategies in 
parallel with business strategies 

(1)       (2)       (3)       (4)       (5) 

7. Coordination and communication in knowledge reuse and 
share 

(1)       (2)       (3)       (4)       (5) 

8. Absorptive capacity, intellectual asset and technology level 
of the organization  

(1)       (2)       (3)       (4)       (5) 

9. An organization structure and culture open to knowledge 
share 

(1)       (2)       (3)       (4)       (5) 

10. Motivation of the managers and employees to share 
knowledge  

(1)       (2)       (3)       (4)       (5) 

11. The training of managers and employess about knowledge 
management 

(1)       (2)       (3)       (4)       (5) 

12. The existence of communication challenges and 
technologies supporting knowledge management systems 

(1)       (2)       (3)       (4)       (5) 

13. The elimination of outdated and wrong knowledge and 
refreshment of the knowledge sources 

(1)       (2)       (3)       (4)       (5) 

14. Preventing probable misunderstandings and conflicts in 
knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

15. Controlling the undesired knowledge spillovers and critical 
knowledge losses in knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

16. The measurement of the performance of knowledge 
management due to critical success factors 

(1)       (2)       (3)       (4)       (5) 
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4. Determine the degree of effectiveness of each Knowledge Management Factor in the process of 

The Design Of The Processes And Tasks (In which technology will be used) considering the 

Technology Assimilation Process in your firm.  

(1)Definitely not a factor (2) Not a factor (3)No idea (4) A factor (5) Very important  factor 

1. Acquisition of right knowledge (1)       (2)       (3)       (4)       (5) 
2. Access to desired knowledge sources easily, fast and on time (1)       (2)       (3)       (4)       (5) 
3.Codification, classification and storage of knowledge 
considering types of knowledge, organizational aims and goals 
 

(1)       (2)       (3)       (4)       (5) 

4. Accessibility of the stored knowledge (1)       (2)       (3)       (4)       (5) 
5. Systematic approach in knowledge management (1)       (2)       (3)       (4)       (5) 
6. Determination of knowledge management strategies in 
parallel with business strategies 

(1)       (2)       (3)       (4)       (5) 

7. Coordination and communication in knowledge reuse and 
share 

(1)       (2)       (3)       (4)       (5) 

8. Absorptive capacity, intellectual asset and technology level 
of the organization  

(1)       (2)       (3)       (4)       (5) 

9. An organization structure and culture open to knowledge 
share 

(1)       (2)       (3)       (4)       (5) 

10. Motivation of the managers and employees to share 
knowledge  

(1)       (2)       (3)       (4)       (5) 

11. The training of managers and employess about knowledge 
management 

(1)       (2)       (3)       (4)       (5) 

12. The existence of communication challenges and 
technologies supporting knowledge management systems 

(1)       (2)       (3)       (4)       (5) 

13. The elimination of outdated and wrong knowledge and 
refreshment of the knowledge sources 

(1)       (2)       (3)       (4)       (5) 

14. Preventing probable misunderstandings and conflicts in 
knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

15. Controlling the undesired knowledge spillovers and critical 
knowledge losses in knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

16. The measurement of the performance of knowledge 
management due to critical success factors 

(1)       (2)       (3)       (4)       (5) 
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5. Determine the degree of effectiveness of each Knowledge Management Factor in the process of  

The Commitment Of Managers And Employees In Technology Absorption Process considering 

the Technology Assimilation Process in your firm.  

(1)Definitely not a factor (2) Not a factor (3)No idea (4) A factor (5) Very important  factor 

1. Acquisition of right knowledge (1)       (2)       (3)       (4)       (5) 
2. Access to desired knowledge sources easily, fast and on time (1)       (2)       (3)       (4)       (5) 
3.Codification, classification and storage of knowledge 
considering types of knowledge, organizational aims and goals 
 

(1)       (2)       (3)       (4)       (5) 

4. Accessibility of the stored knowledge (1)       (2)       (3)       (4)       (5) 
5. Systematic approach in knowledge management (1)       (2)       (3)       (4)       (5) 
6. Determination of knowledge management strategies in 
parallel with business strategies 

(1)       (2)       (3)       (4)       (5) 

7. Coordination and communication in knowledge reuse and 
share 

(1)       (2)       (3)       (4)       (5) 

8. Absorptive capacity, intellectual asset and technology level 
of the organization  

(1)       (2)       (3)       (4)       (5) 

9. An organization structure and culture open to knowledge 
share 

(1)       (2)       (3)       (4)       (5) 

10. Motivation of the managers and employees to share 
knowledge  

(1)       (2)       (3)       (4)       (5) 

11. The training of managers and employess about knowledge 
management 

(1)       (2)       (3)       (4)       (5) 

12. The existence of communication challenges and 
technologies supporting knowledge management systems 

(1)       (2)       (3)       (4)       (5) 

13. The elimination of outdated and wrong knowledge and 
refreshment of the knowledge sources 

(1)       (2)       (3)       (4)       (5) 

14. Preventing probable misunderstandings and conflicts in 
knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

15. Controlling the undesired knowledge spillovers and critical 
knowledge losses in knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

16. The measurement of the performance of knowledge 
management due to critical success factors 

(1)       (2)       (3)       (4)       (5) 
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6. Determine the degree of effectiveness of each Knowledge Management Factor in the process of  

The Coordination Among Units In Technology Absorption Process considering the Technology 

Assimilation Process in your firm.  

(1)Definitely not a factor (2) Not a factor (3)No idea (4) A factor (5) Very important  factor 

1. Acquisition of right knowledge (1)       (2)       (3)       (4)       (5) 
2. Access to desired knowledge sources easily, fast and on time (1)       (2)       (3)       (4)       (5) 
3.Codification, classification and storage of knowledge 
considering types of knowledge, organizational aims and goals 
 

(1)       (2)       (3)       (4)       (5) 

4. Accessibility of the stored knowledge (1)       (2)       (3)       (4)       (5) 
5. Systematic approach in knowledge management (1)       (2)       (3)       (4)       (5) 
6. Determination of knowledge management strategies in 
parallel with business strategies 

(1)       (2)       (3)       (4)       (5) 

7. Coordination and communication in knowledge reuse and 
share 

(1)       (2)       (3)       (4)       (5) 

8. Absorptive capacity, intellectual asset and technology level 
of the organization  

(1)       (2)       (3)       (4)       (5) 

9. An organization structure and culture open to knowledge 
share 

(1)       (2)       (3)       (4)       (5) 

10. Motivation of the managers and employees to share 
knowledge  

(1)       (2)       (3)       (4)       (5) 

11. The training of managers and employess about knowledge 
management 

(1)       (2)       (3)       (4)       (5) 

12. The existence of communication challenges and 
technologies supporting knowledge management systems 

(1)       (2)       (3)       (4)       (5) 

13. The elimination of outdated and wrong knowledge and 
refreshment of the knowledge sources 

(1)       (2)       (3)       (4)       (5) 

14. Preventing probable misunderstandings and conflicts in 
knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

15. Controlling the undesired knowledge spillovers and critical 
knowledge losses in knowledge transfer processes 

(1)       (2)       (3)       (4)       (5) 

16. The measurement of the performance of knowledge 
management due to critical success factors 

(1)       (2)       (3)       (4)       (5) 
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1. In which sector is your firm operating? 

 

a. (  ) Elektric Electronic                                                       

b. (  ) Food 

c. (  ) Textile 

d. (  ) Automotive 

e. (  ) Machine 

f. (  ) Metarials 

g. (  ) Chemical 

h. (  ) Construction 

i. (  ) Services 

j. (  ) Others…………………………… 

                                             

2. Which is the settlement year of your firm?   ........................................... 

 

3. How many employees does your firm have?   ................................. 

 

5. Does your firm have foreign investors? 

 (   )  Yes  (   )  No 

 

6. In which markets does your firm operate? 

 (   )  Internal Markets  (   )  External Markets  (   )Both  

 

Your Name, Surname, Position in the Firm : 
............................................................................................................................................. 

 

The Name of the Firm : 
..................................................................................................................................................................... 

 

Address of the Firm : 
................................................................................................................................................................ 

 

Phone : ......................................................................................  

Fax :  .......................................................................... 

 

E-mail: ……………………………………………………… 
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APPENDIX-B 

The List of Responding Firms 
AKZO Nobel Kemipol Kimya San. ve Tic. A.Ş. 
Aselsan Elektronik San. ve Tic. A.Ş.  
Ataç A.Ş. Anteks Dokuma Fab. 
Bastaş Çimento 
BMC Sanayi ve Ticaret A.Ş.  
BP Petrolleri A.Ş. 
Camelyaf Sanayii A.Ş.  
Crown Beycan Türkiye Ambalaj San. ve Tic. A.Ş. 
Çemtaş A.Ş. 
Çetinkaya Mensucat San. ve Tic. A.Ş. 
Data Teknik Bilgisayar Sistemleri A.Ş.  
Elektrik Üretim Anonim Şirketi 
Eti Aluminyum A.Ş. 
Fako İlaçları A.Ş.  
Form Sünger Yatak San. Tic. A.Ş. 
Graniser Seramik A.Ş.  
Hes Kablo 
İçdaş A.Ş. 
Kayseri Şeker Fabrikası A.Ş. 
Konya Şeker San. ve Tic. A.Ş. 
Kroman Çelik Sanayii A.Ş. 
Mustafa Nevzat İlaç Sanayii A.Ş. 
Öztay Tekstil Konfeksiyon San. ve Paz. A.Ş. 
Pimaş plastik İnşaat Malzemeleri A.Ş. 
Polibak Plastik Film San. Ve Tic. A.Ş.  
S.S. Marmara Zeytin Tarım Satış Koop. Birliği 
Sarar Giyim Tekstil San. ve Tic. A.Ş. 
Sarkuysan Elektrolitik Bakır Sanyii ve Ticaret A.Ş. 
SE Otomotiv Teknolojileri A.Ş. 
Siemens A.Ş. 
Şeker Piliç ve Yem San. Tic. A.Ş.  
Tam Gıda San. ve Tic. A.Ş. 
Tekel A.Ş. 
Tofaş Türk Otomobil Fabrikası  A.Ş. 
Tudemsas 
Tülomsaş 
Türk Demir Döküm Fabrikaları A.Ş. 
Türk Pirelli Lastikleri A.Ş.  
Türkiye Kömür İşletmeleri Kurumu 
Türkiye Vagon Sanayi A.Ş.  
Ümran Çelik Boru Sanayii A. Ş.  
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Ünye Çimento San. ve Tic. A.Ş.  
Uzel Otomotiv Sistemleri A.Ş. 
Verde A.Ş. 
Yıldız Entegre Ağaç Sanayi ve Ticaret A.Ş. 
Yonca Gıda Sanayii İşletmeleri İç ve Dış Tic. A.Ş. 
Yurtbay Seramik San. ve Tic. A.Ş. 
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