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Abstract 

The authors offer a fundamental indicator – the technological capital of the firm, defined as a total of two components: the tangible component, 
including the active part of the firm’s tangible fixed assets, and the intangible component, comprising intangible assets related to products 
manufacturing and production management. In order to justify and better illustrate the proposed category of «technological capital» the paper 
provides it’s correlation with the existing concept of «intellectual capital» of the firm, identifies the structure and components of the 
technological capital.   
Using the proposed category of «technological capital» the authors justified their choice of the criterion of the innovative development of the 
firm, which implies the growth of the technological capital total value, provided the outpacing growth of the value of its intangible component. 
Also through the prism of the technological capital the relationship between the customer and the OEM-manufacturer in the framework of a 
new business model – OEM is examined.  
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the International Editorial Committee of the "2nd International Conference on Ramp-Up 
Management" in the person of the Conference Chair Prof. Dr. Robert Schmitt. 
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Nomenclature 

A    Original equipment manufacturing (OEM) is such a 
model of industrial outsourcing under which the 
manufacturer produces goods or components that are 
purchased by another firm and retailed under its brand 
name 

1. Introduction 

The modern world compels business to look for new ways 
of gaining competitiveness. In the industrial era 
competitiveness was maintained due to more effective use of 
separate factors of production, in the post-industrial economy 
the key emphasis is being placed on the formation and 
systematic development of the environment promoting 

generation and the implementation of innovations, focused on 
development, production and product/service support [1, 2]. 
This circumstance specifies that the criterion for the 
innovative development has to be considered in the 
technological perspective [3]. 

The technological market is now actively developing, and 
its growth rate is higher than that of the traditional product 
markets.  Thus the resolution of the technology transfer 
problem has become an actual scientific and practical task. 
International division of labor and objective conditions of 
doing business have influenced the development of various 
market mechanisms of technology transfer: patent or license 
sale; creation of joint ventures, when the contribution of one 
of the parties is in the transfer of scientific and technical 
knowledge etc. 

It is obvious that under certain conditions in the mentioned 
above cases the technological capital transfer takes place. The 
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paper examines the interaction of participants of the 
technology transfer process through the prism of the 
technological capital. 

2.  Literature review 

Today it is obvious for many researchers and practitioners 
that the transition of economy into the innovative stage of 
development is the obligatory provision for economic growth 
and prosperity. The fact is confirmed by a rapid increase of 
research on different aspects of innovation management, 
mutual influence and dependence of innovative activity and 
competitiveness of firms, the resource based view, various 
strategies and mechanisms of technological transfer. 

During the literature sources analysis it is necessary first of 
all to determine the meaning of the term “innovation”. 
Generally innovation is understood as a purposeful change, 
introducing new, relatively stable elements within the 
integration environment (firm, society etc.) [4]. In order to 
specify the “innovation” concept in particular so that to 
distinguish it from such concepts as “novelty”, “invention”, 
“discovery” being the products of creative process, some 
authors provide additional explanations [5, 6, 7]. Thus it is 
pointed out that if creativity implies suggesting new ideas, the 
distinctive feature of innovation is the realization of ideas in 
practice. That means that innovation is not real until it is 
successfully integrated and makes profit. That is why in a 
narrow, economic sense innovation is the result (new 
structure, technology, organizational technique etc.) embodied 
in product demanded in the market demand due to its novelty. 
There are the following types of innovations: technological 
(often subdivided into products and processes), 
organizational, managerial, and marketing. Within this 
research we are interested, in the first place, in technological 
innovations. It should be noted that very debatable seems to 
be the issue of a reasonable choice of criterion for the firm’s 
innovative development. 

A serious number of literature sources describe the 
connection of innovations with the firm’s competitiveness [8, 
9]. In particular, in his fundamental work Michael Porter 
points out that “the nature and evolution of all successful 
companies are identical. Companies gain competitive 
advantages by means of innovations. They treat the novelties 
in the widest sense using both new technologies and new 
methods of work…” [8]. In his other work Porter describes, 
how technological innovations give rise to the firm’s 
competitive advantages [9]. Acquired or own technologies 
influence and modify the key factors of costs reduction and 
differentiation (influence of the scale effect, positive 
interrelations between business units, the advantage of the 
first move etc.). In addition the technologies, directly 
influencing the costs reduction and differentiation, create the 
firm’s competitive advantages. 

Relevant to this study are also the sources describing the 
resource based view of the firm as well as the concept of its 
core competence [10, 11, 12, 13]. 

The basis for the recent resource based view concept is 
considered to be the article "A Resource-Based View of the 
Firm" (1984) by B. Wernerfelt to have first noted “the 

usefulness of analysing firms from the resource side rather 
than from the product side", and to have formulated the 
hypothesis that this approach may become a new paradigm of 
learning corporate strategies [13]. 

However, the genuine interest of scientific and business 
communities to the resource based view was sparkled in 1990 
by the article "The Core Competence of the Corporation", 
written by C.K. Prahalad, and G. Hamel [11]. Using the 
examples of leading firms they revealed primacy of the firm 
concept in the form of the organizational competencies 
(capabilities) portfolio, rather than the portfolio of its business 
units. 

The resource based view rests upon the main assumptions, 
typical for the theories of strategic management and 
competition, about the heterogeneity of firms (otherwise the 
issue of their competitive advantages loses its sense) and the 
relative stability of these differences. However, these 
assumptions are complemented by the two premises borrowed 
from the economic theory: first, differences between available 
resources of firms generate differences in their economic 
results, and, second, firms tend to increase (maximize) these 
results. 

The main thesis of the resource based view is that the 
inherent heterogeneity of firms can be sustainable due to 
possession of unique resources and organizational skills, 
which, being the sources of economic rents, define the 
competitive advantages of particular firms. 

It is obvious that there exists similarity between the 
resource based view and the concept of technological capital, 
but still they differ. 

The resource based view and the concept of core 
competence are oriented, first of all, onto the leading world 
firms producing complex, high-tech products and working in 
established markets. At the same time there is a significant 
class of firms, mainly from emerging economies (e.g. China), 
simulating innovations of the leading businesses, or 
manufacturing products under the OEM-model [14]. These 
firms do not claim the role of global players, but rather they 
are competitive and innovative in their own way. While 
describing their positions and characteristics, the concept of 
technological capital seems to be more preferable. Moreover, 
when the firm is examined, the resource based view and the 
concept of core competence are characterized to obtain a 
specific “corporate egocentricity”. It is believed that the firm 
initially has unique resources (competence), and missing 
items can be purchased in the external environment (for 
example, through outsourcing). However, in this case the 
process of attracting external source of resources is 
considered simplistic and one-sided. While ordering the 
execution of certain work (product manufacturing) the 
customer more or less consciously transmits to the contractor 
his knowledge and technologies, in fact carrying with it the 
transfer of the technological capital. 

Confirmation of the above mentioned provision can be 
found while considering the main forms of technology 
transfer, one of which (besides commercialization of 
technologies) is the diffusion of knowledge. Diffusion of 
knowledge is a non-profit element of the transfer of scientific 
developments and implemented in cases when the owner of 
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the knowledge is not aware, is not able or not interested in its 
commercialization or knowledge, being fundamental, is not 
subject to commercialization [15]. 

While considering the technological capital transfer in 
China, T. Holmes, E. McGrattan, and E. Prescott highlight 
such a direction of the diffusion of knowledge as knowledge 
spillovers [16]. In their works they present economic models, 
which show the importance for the economic growth of China 
of the combination of two factors: foreign direct investment 
and the technological capital transfer. 

Along with this the researchers consider the technological 
capital mainly as a macroeconomic category, investigate 
directly the process of technology transfer and related 
economic effects. However, they keep out-of-focus the 
questions of differentiation of the technological capital of 
transmitting and receiving technologies of the firm, as well as 
consideration of interaction between the  participants of 
OEM-model from the positions of the technological capital 
transfer. 

The study of the above mentioned and other literary 
sources showed that today there has not been formed even a 
single scientific understanding of the technological capital as 
a criterion for innovation development and object of transfer 
in the modern economy. This circumstance determines the 
scientific novelty of the present paper. 

3.  Basic ideas 

3.1. Technological capital as a criterion for innovative 
development 

For better clarity we should study in more detail the 
technological capital concept. For this purpose at first we 
should define its content – technology. Within the framework 
of this study, technology is understood as a set of means, 
processes, operations, and methods, be means of which the 
input elements, constituting production, are transformed into 
those of the output; technology encompasses machines, 
mechanisms, tools, skills and knowledge [17]. 

Technology can also be examined in various aspects: 

 methodical (technology is examined as a method or set of 
methods used in various spheres of production); 

 scientific (technology is examined from the point of view 
of research of the most rational, effective and optimum 
way of achieving goals and tasks); 

 process (technology is regarded as an action peculiar to a 
specific activity). 

The internal content of technology has changed: if at the 
earlier times priority was given to its methodical 
characteristics, nowadays – the scientific and process aspects 
go first. This circumstance will be taken into account later, 
while examining the problem of the technological capital 
transfer. 

The Technological Capital (TC) of the firm is suggested to 
be understood as total of the two components: the tangible 
component, including active part of the enterprise basic 
production assets (BPA), and the intangible component, 

aggregating intangible assets (IA) (engineering decisions), 
connected with production and production management [18]. 

Traditionally as an assessment criteria for efficiency of 
innovative development are considered [5]: 

 efficiency of expenses for technological innovations (the 
ratio of the volume of realized innovative production to the 
size of expenses for innovations); 

 intensity of expenses for technological innovations 
(specific weight of expenses for innovations in the total 
amount of the goods shipped, works performed, services 
rendered); 

 specific weight of the innovative goods, works, services in 
the volume of the goods shipped, works performed, 
services rendered; 

 specific weight of the innovative goods which are new to 
the market, works, services in volume of innovative goods, 
works, services. 

The presented indicators have mainly quantitative 
character and therefore characterize the efficiency of 
innovative development in a limited form.  

The technological capital as a criterion for innovative 
development in its turn is suggested to be understood as to the 
quantitative and qualitative aspects. The way it is being done 
is shown below.  

Acquiring at early stages of the innovative cycle modern 
equipment and production technologies, firms only copy 
existing and, more often, going to be outdated engineering 
decisions. It is obvious that a similar strategy allows to 
minimize risks and to increase competitiveness with less 
expenses. However it is impossible to speak about full 
innovative development in this case. True innovative 
development is achieved by firms due to the generation of 
their own knowledge and the acquisition of exclusive 
competences which can be objectified in new products and the 
technologies of their creation. 

Thus, the technological capital value growth as a criterion 
for innovative development of the firm should be analyzed 
both from the point of view of the cumulative technological 
capital growth (quantitative aspect) and from the point of 
view of the outpacing growth of its intangible component 
value (qualitative aspect). In a formalized form it can be put 
as follows: 
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3.2. Technological capital and Intellectual capital 
Correlation 

The basis for the technological capital concept is the 
intellectual capital theory [19, 20]. The intellectual capital 
consists of the reserves and the movement of knowledge 
useful for the firm. This knowledge can be considered as 
intangible resources, which together with tangible resources 
forms the market or total value of the firm. The intellectual 
capital is subdivided into human, market and structural. The 
structural capital includes innovative and process capitals. 
Interconnection of intangible elements of the technological 
capital and components of the intellectual capital is 
represented in Fig. 1. 

Fig. 1. Relationship between intellectual and technological capital 

Highlighting in the intellectual capital structure of the 
components forming the technological capital – intangible 
assets (knowledge and business-processes including) is 
caused by the specific tasks accomplished while managing 
these assets, and special instruments and methods of 
management being used. It is also necessary to note that 
corporate modernization first of all deals with this particular 
type of the intangible assets. 

3.3. Technological capital as an object of transfer 

For the convenience of further examination of the concept 
of the technological capital transfer we will consider the 
structure of the technological capital in a subject key. In 

accordance with the definition given above the technological 
capital represents a trinity of the equipment, competences of a 
worker and technologies. Thus being a combinatory and 
difficult element, technology, integrates into itself the 
equipment and competences of a worker (simple elements). 
At the same time the ability of technology to bring in the 
income to its owner indicates its capital form. Graphical 
representation of the stated provisions is displayed in Fig. 2. 

Fig. 2. Graphical representation of the technological capital concept 

First of all in order to examine the model of the 
technological capital transfer it is necessary to identify the key 
features of the technology transfer process. So, the technology 
transfer suggests not simply a transfer of information on any 
innovation, but also its mastery with the active participation 
of the information owner, its recipient, and the final user of 
the product. In this regard, the main emphasis during the 
transfer of technology is made not so much on the technology 
itself, but on the subjects participating in the process and their 
relationships.  

Note that within the OEM-model the customer focuses on 
to himself such activities as marketing, R&D, distribution, 
after-sales service, demanding high creativity, existence of 
considerable intellectual capital and exclusive competences in 
these areas. 

However, production processes, which became or has been 
routine and sensitive to changes in the level of costs, are 
outsourced onto the OEM-manufacturer. For the OEM-model 
manufacturing of the product the customer conducts 
engineering preparation (in the case of newly developed 
products), or transfer the existing engineering documentation 
(in the case of transfer of already manufactured products) and 
participates in the organization of production at the firm of the 
OEM-partner.  

We should consider the key characteristics of the firms 
taking part in the OEM-model through the parts of the 
technological capital.  

In general, the technological capital of the OEM-customer 
has the “intelligent” orientation.  

Equipment: specialized, experimental equipment 
necessary to implement R&D; high-performance computers 
and computing complexes, software installed,  allowing to 
perform  automated design of the product and the 
technological processes of its manufacturing; electronic 
information bases  containing the firms' pool of decisions on  
products design, technological preparation and organization of 
production at the  OEM-partners’ firms.  
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Competences of the worker: creativity; ability to solve 
research, engineering, and production problems; high learning 
capability; developed emotional intelligence; intuition; ability 
to foresee things.  

Technologies: foresight technologies; technologies of 
conducting full and computational experiments; product 
design and development, and test processes of manufacture 
technologies; cognitive technologies; technologies of 
employees’ motivation.  

The characteristics of the OEM-customer allow to 
establish, that the firms of such type implement scientific and 
process functions of technology and provide ready solutions 
to its OEM-partners. At the same time, the OEM-customer, 
doing research and development, is in the field of open 
innovation [21]. The firm is in constant exchange of its 
research results with external organizations (educational and 
research institutions, suppliers, customers, competitors), on 
certain, mutually beneficial conditions. This often forms 
stable strategic alliances.  

The technological capital of the OEM-manufacturer has, 
on the contrary, «industrial» orientation.Equipment: standard 
equipment due to its high performance (the equipment, 
oriented at mass or volume manufacturing); instruments and 
devices required for quality control on the intermediate stages 
of processing and quality control of finished products.  

Worker's competences: ability to solve production 
problems; diligence; responsibility; high performance; ability 
to collaborate in a group.  

Technology: standard technologies for the OEM-
manufacturer; technologies, transferred from the OEM-
customer.  

Specifications, given by the OEM-manufacturer, show that 
this type of the firm fulfills the methodical function of 
technology in its work. The OEM-manufacturers a gain 
theoretical knowledge and practical experience in the 
production process for the customer.  

Having accumulated a certain critical mass of competence 
in the product release, OEM-manufacturers are beginning to 
offer the consumer its capacity and knowledge in the given 
product manufacturing and its adaptation. Their services are 
used by small local firms that intend to enter the market 
quickly with a new product, but do not have sufficient 
production capacity and their own developments for its 
release. In the future, the most successful OEM-manufacturers 
organize their own R&D centers, start research and develop 
new products and technologies, as well as invest in the 
promotion of their own brand. In this way many leading 
firms, such as Samsung and HTC, have developed. 

4.  Hypothesis validation 

Given below is an example of the functioning of firms 
within the OEM-model, confirming the provisions, 
formulated in the paper. First, consider the scope of 
application of the firms in the OEM-model at the global 
level.To illustrate the spread of the OEM-model we shall give 
the following example: eight out of ten notebooks sold in the 
world are not manufactured by the firm whose brand-name is 
on the packing box, rather than by its OEM-partner; and seven 

out of ten notebooks are produced under the orders of 
Western clients by Taiwan companies at Chinese factories 
[22]. 

As an example, consider the Taiwanese firm HTC - 
manufacturer of smartphones and tablets. HTC started its 
activity in the market of Windows Mobile communicators as 
OEM-manufacturers, offering its products to third party firms, 
including mobile operators. The first agreements with the 
operators appeared in 2001. Since then, most of the major 
market players began to sell HTC products under their own 
trademarks - T-Mobile, O2, Orange, Vodafone and other. In 
2006 HTC abruptly changed the strategy and began to 
develop its own brand, having become in two years a leading 
brand in the market of Windows Mobile devices. A 
smartphone, dubbed the T-Mobile G1, was produced in 
parallel for T-Mobile operator. It has become the first phone 
on the market to use the Android platform. Now HTC is the 
partner of Microsoft and Google in the development of mobile 
devices (implementing the open innovation model) and the 
basic manufacturer of smartphones and communicators on the 
basis of Android and Windows Phone operating systems. 
Having successfully implemented the chosen development 
strategy, HTC in April 2011 surpassed Nokia by market 
capitalization (HTC value was 33.8 billion dollars as 
compared to the Finnish company’s value of 33.6 billion 
dollars). Along with this the intangible assets of HTC, largely 
comprising its technological capital, were 22.5 billion dollars 
(in accordance with its balance sheet) [23].  

It is obvious that the technological capital accumulated by 
HTC in the process of work under the OEM-model, enabled 
the firm to generate innovation, develop itself in the 
innovative way, and sustain competitive advantage. Here are 
some examples of breakthrough innovations of HTC: touch-
keyboard devices (2001); 3G-smartphone based on Windows 
Mobile (2005); Android-smartphone - HTC Dream (2008); 
the device with the HTC Sense interface software 2009); 
Android smartphone with support 4G - HTC Evo 4G (2010). 
Confirmation of the exclusive competence of HTC is the 
recognition at the Mobile World Congress of the smartphone 
HTC One "Best smartphone of the year-2011”. 

5.  Conclusion 

Resource based view assumes the existence of 
competencies of the firm as given. In the framework of this 
approach the mechanism of acquisition of these competencies 
is insufficiently covered. At the same time, this is a key issue 
in the conditions of innovative economy, because the 
mechanisms of the creation of the firm’s exclusive 
competences are the main factor, contributing to the formation 
of sustainable competitive advantages. 

In addition, the basic provisions of the resource based view 
complicate its application for the firms from developing 
countries. However, a considerable growth of the economies 
of China, Taiwan, India and other rapidly developing 
countries, whose firms have succeeded in a short time to 
acquire the necessary competence, is recognized innovative 
and raises no doubt among researchers. In this regard, it is that 
very concept of technological capital is considered to be more 
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adequate and meaningful. The reasons for this are: the 
concept allows differentiate the technological capital, 
transmitting and receiving technology of firms, and on this 
basis to describe the conditions and the mechanism of 
formation of competences of developing firms, using as an 
example the OEM-model.  

The process of acquiring competences by firms and their 
innovation development can also be viewed through the prism 
of augmenting of their technological capital. While increasing 
their production capacity, firms traditionally acquire modern 
high-performance equipment and production technologies, 
thus making changes only in the tangible sphere of the 
production system. However the spheres of information and 
personnel support, creation of new technologies of production 
and its management remain unchanged. It is in these 
intangible spheres that a significant potential for the 
development of sustainable competitive advantages is hidden. 
In this regard, consideration of the technological capital as a 
criterion for innovative development, providing the growth of 
the total technological capital value and outpacing growth of 
its intangible component, is adequate to modern conditions 
and sets the correct strategic guidelines for the management of 
firms. 
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