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ABSTRACT

JAIN, Neha: International technology transfer case in the refractory industry. University of
Economics in Bratislava. Faculty of international relations; Department of international law.
Supervisor: Dr. habil. JUDr. Ing. Katarina Brockovéa, PhD. LL.M — Bratislava: FMV, 2022, 143 p.

The history of human civilization has been marked with development of new technologies. Even
today, new technologies continue to emerge in different corners of the world. Technologies and
knowledge, however, fail to justify the effort put into their creation if they are not commercialized
and brought to the place of application. This is where technology transfer comes into play, bringing
technologies from point of creation to point of application, facilitating commercialization of

technologies, capacity building, and economic and industrial growth.

Following a qualitative grounded theory research methodology, this study aims to analyze technology
transfer in the refractory industry. Refractories are products that are used in high temperature
industrial applications like production of steel, cement, glass, etc. As these industries grow, boosted
by the global demand for industrial materials, so does the refractory industry. Even though
refractories are a fundamental pillar of heavy industries, there is a scarcity of literature on technology
transfer in the refractory industry. Following an explorative approach, guided by the principles of the
Glaserian grounded theory, this study analyzed cross-country technology transfer, using the
refractory industry as a case study. Using open-ended interviews, data was collected on technology
transfer between Austria, Brazil, China, Germany, India, Ireland, Norway, and United States of
America. The main characteristics, challenges faced, and lessons learnt were then analyzed from the

perspective of individuals involved directly in cross-country technology transfer.

The results could form a basis for studying and building technology transfer capabilities in
multinational organizations across different industries. The study aims to facilitate a better
understanding of international technological dialogue in multinational corporations and also aims to

enable capability building for international technology transfer assignments.

Key words: international technology transfer, refractory, grounded theory, knowledge exchange



ABSTRAKT

JAIN, Neha: Medzinarodny transfer technologii v Ziaruvzdornom priemysle. Ekonomickd univerzita
v Bratislave. Fakulta medzinarodnych vztahov; Katedra ~medzindrodného prava.
Veduci: prof: Dr. habil. JUDr. ing. Katarina Brockova, PhD. LL.M - Bratislava: FMV, 2022, 143 s.

Dejiny l'udskej civilizacie st pozna¢ené vyvojom novych technoldgii. Aj v sti€asnosti sa v rdznych
katoch sveta objavuju stale nové technologie. Technoldgie a poznatky vSak nedokazu ospravedlnit’
usilie vynaloZzené na ich vytvorenie, ak nie su komercializované a uvedené¢ do praxe. Prave tu
vstupuje do hry transfer technoldgii, ktory prinasa technologie z miesta ich vzniku do miesta ich

pouzitia, ul'ah¢uje komercializaciu technolégii, budovanie kapacit a hospodarsky a priemyselny rast.

Cielom tejto stadie je na zdklade kvalitativnej vyskumnej metodiky zalozenej na teorii analyzovat’
transfer technologii v Ziaruvzdornom priemysle. Ziaromaterialy st vyrobky, ktoré sa pouzivaji v
priemyselnych aplikaciach pri vysokych teplotach, ako je vyroba ocele, cementu, skla atd’. S rastom
tychto odvetvi, ktory je podporovany globalnym dopytom po priemyselnych materidloch, rastie aj
ziaruvzdorny priemysel. Napriek tomu, Ze ziaruvzdorné materialy su zékladnym pilierom tazkého
priemyslu, existuje nedostatok literatury o transfere technoldgii v Ziaruvzdornom priemysle. Na
zaklade exploraného pristupu, ktory sa riadil principmi Glaserovej zakotvenej teorie, sa v tejto Studii
analyzoval transfer technologii medzi krajinami, pri¢om ako pripadova Studia sa pouzil Ziaruvzdorny
priemysel. Pomocou otvorenych rozhovorov sa zbierali Udaje o transfere technoldgii medzi
Raktskom, Braziliou, Cinou, Nemeckom, Indiou, frskom, Nérskom a Spojenymi $tatmi americkymi.
Hlavné charakteristiky, vyzvy, ktorym sa elilo, a ziskané skusenosti sa potom analyzovali z pohl'adu

0s0b, ktoré sa priamo podiel’ali na transfere technoldgii medzi krajinami.

Vysledky by mohli tvorit zéklad pre Stadium a budovanie kapacit transferu technoldgii v
nadnarodnych organizéaciach v réznych odvetviach. Cielom Stadie je ulahcit’ lepSie pochopenie
medzinarodného technologického dialégu v nadndrodnych korporaciach a tiez umoznit’ budovanie

kapacit pre tlohy medzinarodného transferu technoldgii.

KIlacové slova: medzinarodny transfer technologii, lom, zakotvena tedria, vymena znalosti.
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INTRODUCTION

Human history is marked with continuous evolution and creation of new knowledge and technologies.
From securing food production for the growing global population to ensuring faster commute, often
the aim of innovation and technological development has been to solve practical problems of human
civilizations. Over the last decades the studies on technological dissemination have continued to catch
the interest of the scientific community. With increasing globalization and increasing global
investments in research and development, more and more organizations at national and international
level aim at faster commercialization of new and existing technologies. This is where technology
transfer comes in. Technology transfer aims at bringing the new and existing technologies from the
point of creation to the point of application. Through technology transfer, the investments done in the
development and creation of new knowledge and technologies could be justified, when they are

eventually applied in solving practical problems of the human world.

Technology transfer in itself is not a new field of studies. The first part of this study, the literature
review, reveals that multilateral technological dialogue has existed for several decades across the
different civilizations spread across the globe. Over the years, from agricultural crops to irrigation
techniques, from melting iron to building bridges, from electric bulbs to vaccines, technologies that
once existed in a corner of the world have found their way in the heart of human civilization across
the world. This could be made possible by different agents of technology transfer, like policy makers,
financial and scientific institutions, and industries. International cross-country technology transfer,
however, is not without its challenges. As the literature review further revealed, international
technology transfers are affected by the global and local cultures and different cultural dimensions

could be used to study such cultural differences.

The geographical and cultural distances are well-known barriers to technology transfer. But what
requires more research and focus is how exactly do cultures impact technology transfer, whether a
bigger cultural gap automatically implies a challenging technology transfer, whether there are some
anomalies to the theories of cultural and geographical distance and what is their impact on
international technology transfer. The literature review revealed some missing links in the scientific

literature. These are the gap that this study aims to bridge. Taking over a decade of professional
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industrial experience in the steel and refractory industry as foundation, the author set out to address

the cultural and geographical impact on technology transfer in the refractory industry.

Refractories are industrial products, used in high temperature industrial processes like production and
treatment of steel, glass, cement, etc. Refractories are an essential product that enable the high
temperature industries across the globe. As the human civilization grows and develops, boosting the
demand for industrial materials like steel, glass, cement, and aluminium, it puts increasing pressure
on the refractory industry for technological developments. This necessitates an international
technological dialogue in the refractory industry for accelerated development of new technologies,

as well as for faster commercialization of the existing and new technologies.

The aim of this study is to offer a comparative analysis of technology transfer in the refractory
industry across different geographical regions, with the goal that the results could be used by
multinational organizations for capability building and better preparation of technology transfer
assignments. At the onset of this study several research methodologies were examined as to their
suitability for this research. Finally qualitative Glaserian grounded theory methodology was selected
for this study. Qualitative research offers the possibility of studying the research subject, be it an
individual, a group of individuals, an event, or a location, in the natural surroundings of the subject.
Also, qualitative research presents itself as a suitable method to conduct explorative research, where
the research topic and subject is relatively new and unknown. As the literature review revealed a
scarcity of literature in technology transfer on the refractory industry, an explorative project using
qualitative research methodology was deemed suitable. Qualitative research, however, offers in turn
several research possibilities, based on the research subject and the topic being studied. Out of these
five qualitative research possibilities, namely, case study, ethnography, grounded theory, narrative
study and phenomenology, grounded theory was selected for this study. Glaserian grounded theory
methodology offers a unique combination — possibility to conduct an explorative study, high degree
of flexibility in terms of data collection tools, letting the theory emerge from the data collected and

all of this while avoiding forced quantification of data.

Once the research methodology was finalized, data was collected using semi-structured interviews.
Convenience sampling followed by snowball sampling was used to identify the research participants
who had direct experience in the field of international technology transfer in the refractory industry.
The interviews were then analyzed to address the three research questions that guided the study.
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Following the constant comparison method used for data analysis in the Glaserian grounded theory
methodology, theoretical descriptions were then generated to address each of the research questions.
These are discussed in detail in the analysis section and summarized in the results section of this

study.

This study focuses on the human aspect of international cross-country technology transfer. This
research shows that despite the fact that technology transfer has been known to the human civilization
over the last several decades, there is no one solution or set of practices that fits all. The fact that all
the research participants listed several similar challenges that they faced during international
technology transfer, shows that the organizational and industrial best practices are still a work in
progress. The analysis in this research focused on the human experience of individuals in the
refractory industry, but the results resonate beyond the refractory industry. The author aims to add to
the scientific literature on cross-country technology transfer. Furthermore, the author hopes to bring
transparency and visibility in terms of challenges faced and lessons learnt by the industrial experts
during their international technology transfer assignments. The results of this study could be used for
capability building and improved planning of technology transfer assignments in multinational
organizations. In order to extend this research to other industries beyond the refractory industry, the
author recommends a deep dive into the results of this study together with the technology transfer
experts in other industries — identifying the similarities and differences and adding new aspects that
might be specific to other industries. This study could then form the foundation for building

organizational best practices for international technology transfer for diverse industries.
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1 THEORETICAL FRAMEWORK

In this section, first the evolution of international technological dialogue in the history of human
civilization is highlighted. Covering the history of international technological dialogue spanning
several centuries, the literature study leads to the technologies of the twenty-first century and the
relevance of international technology transfer in the current times. Further, different agents which
facilitate technology and knowledge exchange across borders are highlighted. International
technology transfer is faced with several challenges and the barriers to international transfer have

also been studied and discussed in later part of this section.

The second part of the literature study introduces the refractory products and highlights the relevance
of refractory industry in a nation’s economy owing to its strong link to heavy industries like steel and

cement.

The third part of the theoretical framework offers an interim conclusion based on the literature study
and identifies the missing links in the scientific literature that this study aims to bridge. These missing
links then form the basis of the research constructs that guide the study in the following sections.

1.1 Technology Transfer

The European Commission (2022) defines technology transfer as © the process of conveying results
stemming from scientific and technological research to the marketplace and to wider society, along
with associated skills and procedures, and is as such an intrinsic part of the technological innovation
process’. This section starts with the evolution of international cross-border technology transfer over
the last centuries. Moving to the twenty-first century, the continuously evolving landscape of the
technologies and relevance of technology transfer in the current times has been discussed.
International technology transfer occurs through different channels, facilitated by different national
and international agents. Additionally, there are several barriers that hinder the flow of technology in
the desired direction. These two aspects, namely, the channels of technology transfer, and the barriers

to international technology transfer have been discussed in the latter part of this section. With
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relevance to the current study, the role of geographical and cultural distance on international

technology transfer has been highlighted in the last part of this section.

1.1.1 Technology dialogue in the history of human civilization

The history of human civilization has been marked with inventions, discoveries, and a continuous
evolution of knowledge. The invention of wheel or of paper, of gunpowder or of telegraph and
satellites, the knowledge that once originated in one corner of the world has over time found itself
well in use across borders and continents. What triggers this dialogue, this exchange of knowledge?
Who needs it and who propagates it? The questions that come to a human mind at the first instance
have been asked by several scholars over the span of human history. In modern times, the exchange
of knowledge has been thought by many to be a unidirectional process, prominently by the west to
the east or by the north to the south. This theory limits itself to a certain time and knowledge sphere
as it fails to completely justify the continuous exchange of knowledge that happened for example
across the Persian, Chinese, Indian, European, Incan civilizations over the span of human history. So
strong has been the mystery and pull surrounding this continuous dissemination of human knowledge
including discoveries and inventions, that knowledge dissemination studies have gained increasing
importance over the last decades, with the view to learn from the history, understand the best practices
and use this knowledge for facilitating faster and efficient knowledge exchange across countries and

organizations when needed.

At the onset of this discussion and this study, it is essential to define what technology is and what is
its link to knowledge in general. The word technology finds its essence in the Indo-Germanic word
“tek” that was used to define the process of making houses by weaving wooden sticks together (Agar,
2020). This later evolved to the Greek word “techne” that came to mean the specialized know-how
of making things that would otherwise not exist. This then found its existence as the root for the word
“technologie” in the German speaking regions, depicting the systematic knowledge of industrial and
handicrafts arts (Agar, 2020). In the latter half of the nineteenth century, the field of study “technik”
in the German speaking world came to indicate practical arts, with emphasis on modern engineering
and industry (Schatzberg, 2018). Today, Encyclopaedia Britannica defines technology as the

application of scientific knowledge to the practical aims of human life or, as it is sometimes phrased,
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to the change and manipulation of the human environment (Britannica, 2021a). Looking at this
definition, two concepts are visible - firstly, the link between technology and knowledge. Technology
is essentially a field of knowledge. This is important to understand because during the course of this
study, the question often arose, whether the ongoing research is limited exclusively to technology
related to machines or instruments or covers a broader scope of knowledge related to products,
processes, and persons. As will be seen later in this study, knowledge, and technology, especially
when looking at their practical implications in the world and society, have several overlapping
elements. At times the boundary between knowledge and technology is clear and it is easy to
differentiate between knowledge related to machines from the rest. At other times, however, the
boundary between knowledge and technology tends to be diffused, especially when the knowledge
under discussion is linked to soft aspects like culture, emotions, etc. These, therefore, require a
holistic approach rather than a segmented silo-thinking restricted to certain aspects of knowledge,
technology, and their applications. The link between knowledge and technology also enables a
symbiosis of the existing research, both in the field of knowledge transfer as well as technology
transfer, which is especially relevant for the current study. When studying the exchange of knowledge
and technology across borders, the concepts of knowledge flow, knowledge stickiness, knowledge-
based organizations, to name a few, find some resonance in the technology transfer discipline (Sheng,
Chang, Teo, & Lin, 2013; Wilhelm & Dolfsma, 2018).

The second concept visible from the definition of technology is that it deals with the application of
the knowledge, putting it into operation in the real world. Thus, technology is not just collecting and
assimilating knowledge, but necessarily putting it to use in solving practical problems, challenges,
and limitations of the human world. This aspect makes technology a subset of knowledge,

distinguishing technology from theoretical knowledge.

Treating technology as the knowledge to solve practical human problems over the course of human
civilization, an intricate history of technology transfer can be mapped over the last centuries. Around
the year 1000 AD technological innovations in the field of agriculture and metal processing have
been documented in China and West Asia, extending to Europe (Pacey, 1991). Population growth
was often a prime motivation factor, especially when trying to increase crop yield and building
infrastructure. Such technologies are often referred to as survival technologies and may include
developments related to agriculture, livestock, medical support, etc. Around 700 AD to 1000 AD,
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with a view of increasing and sustaining food production, a cluster of technologies were in use in the
field of irrigation and hydraulic engineering with China being the center of innovation in this field
(Pacey, 1991, p.7). An example of such transfer of survival technology can be found in the use of a
quick-growing Champa rice from Vietnam that was transferred to South China around 1000 AD, that
allowed for increased food production to meet the needs of the growing population (Pacey, 1991,
p.5). From 800 AD to 1000 AD, China also led the world in terms of technology and innovation in
the field of canal transport, textile production, iron making and design of bridges. The Chinese iron
industry was leading the world in terms of production in these times and even pioneered the use of
coke instead of wood or charcoal in the iron smelting (Pacey, 1991, p. 2). Much of the iron produced
at that time went to the production of equipment for the armed forces, with the second major
consumer being the Buddhist temples using cast iron bells. While China was leading the technology,
the technology was percolating in the wider world. India played a pivotal role in these times, linking
China to the Islamic world by transferring technologies related to agriculture and irrigation to
Indonesia and Cambodia, medicinal herbs to West Asia, and itself accessing varieties of crops like
sugarcane, cotton, oranges that were more suitable to the Indian climate (Pacey, 1991, p. 15). There
was therefore already a technological dialogue underway between East and West Asia. This Asian
technological dialogue was interrupted by a series of political upheaval in the regions from the
conquest of the Saljuk Turks in Iran to the Mongol period in China. Till about 1150 AD, China, the
Islamic countries, and western Europe were the forerunners in mechanical technology with China
clearly leading the way. This situation saw a shift around 1450, when European technology gained
momentum and developed faster than the other geographic regions (Pacey, 1991, p. 45). The Mongol
invasion in China, on one side slowed down the technological development in China and on the other
side accelerated the technological exchange between China and Europe via Russia, which is seen for
example in the development of military goods like gunpowder and gun barrel design (Pacey, 1991,
p. 46). Around 1200 AD, the art of paper making was transferred from China to Iraq (Hubbe &
Bowden, 2009) and the art of glass making was transferred from Syria to Italian Venice (Al-Hassan,
2006). There are, however, examples in history that indicate that technologies can be developed
independently around the same time in different geographic regions. Such is the case of the windmills
that existed in Persia around 950 AD. The first windmills that developed in Europe around 1150 AD
were quite different from their Persian counterparts and therefore were probably an independent
innovation not resulting from a technology transfer (Pacey, 1991; Shepherd, 1990). Such independent
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developments are seen in human history every now and again, with the ones in the ancient times often
linked to survival technologies where the basic human needs were similar across regions and the
technological developments requiring less or few tools or complex engineering. Such examples
highlight the need for caution when studying human technological developments by not

overanalyzing and creating links where they are none.

Even before the European explorers reached America in the fifteenth century, there is evidence of
interaction between America and the rest of the world in the earlier times. This is visible in similarities
between the Chinese and Mayan calendars, rope suspension bridges in China and America and
mulberry-bark paper used in Indonesia and Central America as early as 700 AD, which again hints
at a technological dialogue between these regions separated by the ocean in the early times (Needham,
1974). The stronger link to America in the fifteenth century revealed the existence of crops that had
been domesticated there regionally and had higher yield than any Asian or European crop in those
times. Such crops are well known today in the form of maize, manioc, groundnut, and potato and
have transformed the food habits of the global population. Products such as tobacco and cinchona -
one the first known natural sources of quinine, also created a lot of political interest considering the
future trade links between Europe and America (Meshnick & Dobson, 2001; Musk & De Klerk,
2003).

When looking at the chronology of the global technological development in world history, several
periods of low technological growth are visible. Few such have been the collapse of the roman empire
in Europe in the fifth century, the Mongol invasion in China in the thirteenth century and the bubonic
plague in the fourteenth century. Such events are often followed by a state of political and social
unrest, with the focus of the governments and people shifting more towards rebuilding and recovering
rather than innovating and transferring technology. Such events also reveal the role that government
institutions and the social situation plays in the technological development in a country. In times of
growth, peace, and high trade the exchange across borders is strengthened thereby strengthening the

technological dialogue.

Around the sixteenth century, the global shipbuilding industry was strengthening with increasing
exploration campaigns and political activities requiring faster, durable, and more fuel-efficient ships.
There is evidence of technology exchange between Portugal and Philippines, the latter transferring
technology for building faster ships. Around the same time, a technological exchange between Great
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Britain and India was evident for transferring the Indian teak-wood technology for building durable
ships (Pacey, 1991, p. 67). The English ships using oak wood were susceptible to worms and the
Indian teak wood, on the contrary, was more durable at sea. Another aspect was the increasing use of
iron nails in the European and Chinese ships with the iron production having grown enough to meet
the demands of ship building. This technology was later adopted by the Indian shipbuilders, however
had to be modified further to prevent rusting of iron. During this period, there were further wide-
reaching effects of global trade on technology transfer. The goods from China and Islamic world
were in high demand, whereas the products from Europe, with few exceptions, were seldom suited
to the needs of the remaining world (Pacey, 1991, p. 68). This meant that the European purchases in
the East could not be traded in goods, but rather had to be paid often in gold and silver and this
increased the European focus on mining activities in the Americas, especially in Peru and Mexico
(Brading & Cross, 1972) and led to transfer of metal extraction technologies across the continents
(Pacey, 1991, p.69). Shipbuilding, mining, and metallurgy, therefore, formed the three prime

technology transfer clusters around this period.

The seventeenth century saw the dispersion of Chinese printing technology across East Asia, mainly
in Japan and Korea (Pacey, 1991). The Chinese had developed and used paper printing already much
earlier. This knowledge spread around the world in much earlier times. Even though the knowledge
had dispersed, the application in other geographical regions was limited as duplication of documents
by hand, instead of printing, was the common practice. Some printing presses had found their way
already across Europe, Turkey and India but were used sparingly. Around the seventeenth century,
Korea and Japan had similar written script as that of China and this facilitated a rapid technological
exchange. Modern printing workshops were established which facilitated book-printing on topics
ranging from classic Japanese secular literature to technical topics like metallurgy, navigation, and
mathematics (Pacey, 1991). Meanwhile in Europe, another transformation was seen around this time
- the use of machines as problem solving tools, be it textile spinning wheels, clocks, or weapons. This
was setting the foundation for the increasing number of factories and for the soon to come industrial

revolution.

The eighteenth century saw a technology transfer that transformed the industrial landscape of the
world - namely the steam engine. This one invention included several technical concepts that were

based on technological dialogue across decades between countries like Italy, Germany, France and
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England (Britannica, 2021b). The steam engine revolutionized the manufacturing industries and had
a lasting impact in the global manufacturing industry in the coming years. Another dialogue of
commercial significance in these times was linked to the textile industry, the ability to produce finer
cotton and silk cloth and with strong colors, that were a distinctive feature of the oriental textile
technology (Pacey, 1991, p.119). Such products were of high commercial value in Europe but
replicating the weaving and dyeing methods in Europe was too costly to be commercially viable.
Italy, France, England, and Switzerland, were exchanging technologies to find cost-effective ways of
producing high quality cloth as close to the oriental quality as possible. After several failed and
moderately successful attempts, a breakthrough was achieved when the French, accompanied by
Turkish experts, set up a dyeworks, which then had ripple effects across Europe, transferring finer
aspects of the dyeing techniques across Europe. This example is of significance even today as it
indicates two concepts of technology transfer that were used centuries ago and are still relevant.
Firstly, the European manufacturers with interest in products manufactured in the developing
countries and willing to manufacture these in Europe still face the challenge of high cost and lower
cost-competitiveness (Drucker, 1999; Drucker, 2018; Kumar, Nirmalya & Puranam, 2012). Even if
the technological knowledge is available, it is not always commercially viable to transfer this to the
west, mainly because of intensive labor requirements. Over the last decades, this phenomenon has
increasingly motivated multinational corporations to expand their operations across the globe,
making the best of resources spread across the different regions. This is visible in the increasing trend
within the multinational corporations and international organizations in creating research centers and
state-of-the-art manufacturing hubs in the cost-effective countries like China, India, and former
Eastern Bloc countries (Dodgson, Gann, & Phillips, 2013, p. 551). Secondly, this example highlights
the role that technical experts from one country played in bringing the technology to the other country.
Such professionally skilled migrant workers or expatriates, also known as expats in today’s language,
continue to be a key technology transfer agent in the global perspective (Kapur, 2001; Sustersi¢ &

Kejzar, 2020).

The nineteenth century built upon the technological advances of the earlier times. The colonial
empires across the world in this time worked as global knowledge exchange networks, fueled by
political, strategic, and economic competitiveness (Headrick, 1988). Spanning across the length and
breadth of the globe, a key challenge for the global political powers of that time was the speed of

communication. Around the year 1840, it took nearly half a year for a letter to travel between Britain
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and India. The steam ships speeded up the transport, reducing the mail transport times to about 6
weeks (Headrick, 1988, p.97). The breakthrough was achieved in the year 1854 in the successful
implementation of telegraph lines, which enabled communication within one day (Headrick, 1988,
p.97). This spurred a series of technological dialogue and race for a faster, durable, and more
widespread telegraph communication network. From Europe to Constantinople, Britain to India,
France to Algeria, Alexandria to Suez, across Bavaria in Austria, to Baghdad and Karachi, in water
and on land, the technology surrounding telegraphic communication was transferred across borders.
This fast-paced international technology transfer once again shows the role governments and political
organizations at regional and international level can play in accelerating technology transfer across
borders by boosting the speed of exchange, providing financial backup, and mobilizing international
resources (Headrick, 1988, pp. 100-101).

The next and perhaps the biggest transformational technological advancement of the nineteenth
century came in the form of railways. Already in the beginning of the nineteenth century, the
technological focus on the railroads started getting increasing interest. One interesting point was that
railroad technology was not an isolated technology, but rather linked to several other technological
developments like those in the iron and steel industry, construction of bridges, and machine building
like steam power, boilers, and cylinders. The railroad development also needed the already in use
telegraph technology for transmitting the arrival of trains.

The steam railroad was developed in Britain, but it soon saw increasing interest across the Atlantic
in North America (Pacey, 1991, p. 138), with the first transcontinental railway built across North
America around the year 1869 (Pacey, 1991, p. 150). The promising prospects of railway technology
motivated European countries like France and Germany and Russia to increase their steel production
as well as transfer the English technology across borders. Around the mid of the nineteenth century,
Russia was expanding its railroad network. A technical and commercial dialogue was underway with
the technical expertise coming in the form of bridge building knowledge of the American engineers
and the financial resources western European countries. Some unfortunate lessons were to be learnt
during this technological exchange as several bridges and related construction work failed as they
were not able to meet the natural conditions in the Russian regions. This could later be attributed to
the fact that the foreign engineers were not completely aware of the local conditions and therefore

the attempts of simple geographical relocation of technology without deeper understanding of
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regional cultural aspects did not meet with complete success. This phenomenon resonates even today
in the contemporary literature on the significance of cultural adaptation of technology (Dodgson et
al., 2013; Jeremy, 1992). Geographical relocation versus cultural adaptation of technology transfer
will also resonate through this study as a comparative study of technology transfer across multiple
geographical borders will be discussed in the later sections. Coming back to the transfer of railroad
technology in Russia, seeing the need of better understanding the local surrounding, including
geographical terrain, steel production and technology level, a laboratory for locomotive design was
set up in Kiev around 1882, in order to adapt the western technology to the Russian terrain (Pacey,
1991, p. 152). This concept of setting up research centers and laboratories in local surroundings and
adapting the transferred technologies to the local needs also finds existence as well as acceptance in
today’s times (Chang, Chen, Wang, Chen, & Liao, 2014; Chunga, Ensink, Jenkins, & Brown, 2016).

The railroad developments resonated around the world, across India, Africa, Japan and even South
America. India profited a lot from the technological dialogue that received a political boost by the
colonial interest of the British Empire and by the beginning of the twentieth century, could boast of
a dense railroad network spanning across the length and breadth of the country (Headrick, 1988, pp.
50-55). Another technological dialogue concerning railroad technology is the one in Japan around
the last quarter of the nineteenth century that slowly found the railroad network expanding around
Japan, China, and Korea. Here different modes of technology transfer were employed, namely,
importing machinery, attracting skilled foreign technical experts, and expansion of the local offer of
scientific and technical education. Till the end of the nineteenth century, the Japanese technical
institutions reached a high level of expertise, barely requiring foreign teachers (Pacey, 1991, p. 155).
This transforms into a significant concept in the study of technology transfer in today’s times, namely
the pivotal role of the scientific institutions and the scientific community in developing, dispersing,
adapting technology across different levels of the society (Lee, 2020; Sanchez Preciado, Claes, &
Rundquist, 2014; Vinig & Lips, 2015).

The following decades leading into the twentieth century saw complex innovations done around the
globe, based on the accumulated knowledge and faster knowledge sharing. The use of electricity
spread around as cheaper sources of electricity were discovered. Independent parallel invention of
the electric bulb by Swan in England and Edison in America (Pacey, 1991, p. 168) brought more light

to the world. A closer discourse between the scientific institutions in the western world worked on
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linking the theoretical and practical aspects of the technological developments (Pacey, 1991, pp. 168-
169). In the later part of the twentieth century, the knowledge of nuclear energy was transferred from
the West to the East (Pacey, 1991, p. 181). This technology, with its potential for energy generation
as well as mass destruction, received a lot of political interest and the technological dialogue was
motivated highly by politics. The increased speed of communication expedited the commercialization
of technologies, leading to increased commercial motivation for technology transfer (Pacey, 1991,
p.182). Be it electronics or chemicals, the twentieth century saw an increasing international
technological dialogue. It is noteworthy that several of these technological advancements were based

on the work done in the preceding years and decades.

Twentieth century was not only marked by complex technical developments but also by an increasing
global knowledge exchange in survival technologies like increased food production, improved
sanitation, reduced infant mortality rate, to name a few (Pacey, 1991). These were not always linked
to the development of heavy machinery but with the role they played in uplifting the lives of the
public, their significance remains worthy of mention here. Following the year 1945, when the world
started rebuilding, a technological exchange was underway that focused on improving the general
living conditions of the masses, including better access to health and a slow but steady improvement
in the living conditions. The western technology played a pivotal role in technical developments in
fields like electricity and aeronautics, but the developments in agriculture and public health
incorporated a stronger dialogue between the East and the West. By the year 1980, with the increasing
food production, China and India were nearly self-sufficient, despite the high population size (Pacey,
1991, p. 189). Around the 1940s, India was more open to a dialogue with the West than China and
was fast in adopting technologies. One interesting example is seen in the fight of India and China
against malaria disease, that is caused by a mosquito bite. India was fast in transferring technology
from the West, that was mainly an insecticide DDT used in the agricultural practices. This technology
was transferred without deeper consideration for the local conditions and fought only the symptoms
without addressing the real problem, that was sanitation and hygiene. As a result, the number of
malaria cases in India first decreased and then again increased. China, on the other hand, took a
different path. Instead of simply relocating the technology from the West, they studied the root-causes
of the disease and aimed to fight them with improved sanitation and living hygiene, also leading to
the rapid commercialization of the biogas systems for the treatment of waste (Pacey, 1991, pp. 197-
195).
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A significant international dialogue in the twentieth century was the one linked to the Green
Revolution — aimed at increasing food production using different varieties of grains, modified
irrigation practices and increased use of insecticides. The transfer of high yielding crops from
America to regions like Mexico and India, helped increase the food production in the next decades.
It would, however, be incorrect to consider this as a unidirectional dialogue from the West to the
East. The technologies from the West, especially considering the selection of the most suitable crop
variant, had to be studied and tested in the local conditions, like geographic terrain, local pests, rain
and irrigation, farm size, manpower and machine availability (Pacey, 1991, p. 193). This aspect of
the Green Revolution entails lessons even for today’s times. Not all technologies are universally
transferable and adaptation of the technologies to the local conditions requires a dialogue between
the experts from both, the transferring, and the receiving side (Chatterton & Chatterton, 1982; Parnas,
1998). Failures in technology transfer, especially when forcing the technologies in different
conditions and geographical regions without understanding the local perimeters, were abundant
during the agricultural dialogue between Europe and Africa. Around the late nineteenth century, the
introduction of European breeds of cattle spread the deadly rinderpest disease to Africa (Dobson,
Holdo, & Holt, 2011; Vogel, SW & Heyne, Heloise, 1996). The transfer of technologies from Europe
to Africa, related to the use of tractors for increasing the food production in Africa around the later
part of the twentieth century failed to bring the desired results as they disregarded the local terrain,
weather and manpower skills and availability (Pessis, 2016) . Around the later part of the twentieth
century, the concept of appropriateness of the transferred technologies to the local surroundings
gained interest (Schumacher, 1985), that focused on creating intermediate technologies, the balance
between the state-of-the-art technologies and the local conditions (Leonard, 2018; McRobie, 1979;
Schumacher, 1985). Another noteworthy technological dialogue around this time was that between
Africa and India - creating sheet metal gas stoves to come out of the firewood shortage that was a
result of deforestation. In retrospect, although simple in nature, this transfer and assimilation of
technology proved to be a survival tool for the African families and also created a new line of
employment (Pacey, 1991, pp. 201-202).

The technological dialogue in the twenty first century shall be discussed in the following section,
together with the relevance of the technology transfer in the current times. Looking back in history it
can be said that over decades and centuries did technologies develop and spread around the world.

Figure 1 shows the timeline of the developments of selected technologies in human history. Care
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needs to be exercised in studying this graphic, as it shows when the technologies were developed,
meaning the concerned technologies were still probably in their nascent stage, limited to certain
geographical locations, finding their place in the labs or small-scale production and had not yet
reached the global population and neither had yet been commercialized to their full potential.

Figure1 Timeline associated with the development of selected technologies in the history of
human civilization
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Looking back at the technological dialogue in the history of human civilization, several lessons learnt
remain relevant even for the current times. Table 1 shows the key takeaways from the discussion on
the history of technological dialogue, that shall, to different extent, resonate in the later sections of
this study.
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Tablel Key takeaways from the discussion on the history of international technological

dialogue

Concept

Example from the history

Link between knowledge and technology

Bilateral dialogue

Independent inventions

Role of governments and policies

Role of technical education & institutes

Importance of intermediate technologies

Role of foreign skilled workers

Role of communication speed

Geographical relocation versus cultural
adaptation of technology

Definition of technology as the application of scientific
knowledge to the practical aims of human life or, as it
is sometimes phrased, to the change and manipulation
of the human environment (Britannica, 2021a)

Glassmaking dialogue between Syria and Venice,
Railroad dialogue between Europe to India

Windmill invention in Iran and Europe, invention of
lightbulb in England and America

International transfer of technologies related to
telegraph, railroad, silver mining, etc. to meet the
political needs of the colonial powers

Importance put by Japan to promote the local
development and sharing of knowledge by
strengthening the universities and scientific institutions

Lessons learnt from the failures when transferring
agricultural technologies from Europe to Africa without
clear understanding of local situation

Setting up of textile dyeing unit in England with the
help of Turkish experts

The rapid expansion of steamboats, telegraph, and
railroad

Lessons learnt when building bridges with the
American expertise in Russia

Source: Created by author
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1.1.2 International technology transfer in today’s context

Moving into the twenty-first century, a strong base of basic knowledge and infrastructure had already
been built. This set the pace for a dynamic international technology exchange across the world. With
the spread of technologies like the internet, mobile telecommunication, high volume data storage,
developments in health, and education, the socio-economic fabric of the world has seen a
transformation at a much higher speed compared to the previous decades (Yamin, 2019). Energy had
been a critical political motivator in the earlier times, be it using coal, water, and wind. Increasing
energy demands coupled with environmental concerns motivated a dynamic international
technological dialogue in development and transfer of renewable energy sources like solar, wind and
water (Haselip, Nygaard, Hansen, & Ackom, 2011; Wilkins, 2010). The need and expectations of the
global market saw a shift. Faster and cheaper became the key driver of the manufacturing industry
that started its way on the fourth industrial revolution, named Industry 4.0 (Lasi, Fettke, Kemper,
Feld, & Hoffmann, 2014). Figure 2 shows the evolution of the industrial movements. These

developments strengthened the technological dialogue across borders.

Figure 2  The four industrial revolutions
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Access to internet and online tools saw a steep increase in the first two decades of the twenty-first
century. At the onset of the new century, where only 7% of the world population had access to the
internet, in 2020 more that 50% of the global population had access to the internet (Hillyer, 2020).
This in turn led to the development of digital versions of traditional twentieth century industries, like
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online retailing, online video streaming, online banking, social networking, digital travel, and tourism

support, to name a few (Karr, 2015).

At the onset of the twenty-first century, Peter Drucker (1998) highlighted that the coming age would
be one of knowledge-based economies and knowledge-based companies - those that are able to
identify, create, assimilate, and disseminate knowledge at a pace faster than ever before. This
necessitated a transformation in the organizations, across geographies and industries. Knowledge
based economies necessitated knowledge focused organizations (Drucker, 1998; Drucker, 1999).
With the changing industrial landscape, the skill set required by the people, be it corporate employees,
students, teachers, technical workers, or managers, has evolved drastically (Rotherham &
Willingham, 2010). Instead of thinking in terms of regional segments, the skills had to be adapted to
a global economy. Increased focus on public-private as well as industry-academia partnerships,
diversity of cultural and linguistic, focus on experiments and practical learning and digital tools,
marked the learning and teaching endeavors across schools and organizations and also gained
acceptance at the policy level (AACTE, 2010).

The technologies that continue to gain pace in the twenty-first century differ from the earlier times.
Table 2 shows the technologies that shape and transform the twenty-first century. Not only are there
new technologies as compared to the earlier times, but there are also challenges that this century
faces. Global inequality of food and water as well as education and infrastructure, food security for
the growing population, global supply chain and their dependency on geopolitics, climate protection,
ecosystem protection, promotion of low carbon energies, reduction and management of waste,
management of natural disasters, are some of challenges faced by this generation (Royal Geographic
Society, 2021). With the increased focus on innovation, policy makers, academic and research
institutes, corporate organizations attempt to bring the technologies of the new age to meet the
challenges of the human population. Innovation in turn requires right knowledge at the right place
and time, and this role is played by technology transfer (Audretsch & Link, 2018; Tamer Cavusgil,
Calantone, & Zhao, 2003). Knowledge exchange may be hindered by several barriers - cultural,
political, financial, to name a few (Carlile, 2004; Tell et al., 2017). It is by understanding, addressing,
and minimizing these knowledge barriers that the full potential of knowledge can be used for
innovation (Abraham, Aier, & Winter, 2015; Carlile, 2002; Sheng et al., 2013; Wilhelm & Dolfsma,
2018).
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Table 2

Key technologies of the twenty-first century

Technology Number of Number of Key users
scientific patents
publications  filed from
from year year 1996-
1996-2018 2018
Artificial 403596 116600 Retail, banking, discrete manufacturing
Intelligence (Al)
Internet of Things 66467 22180 Consumer, insurance, health-care
providers
Big Data 73957 6850 Banking, discrete manufacturing,
professional services
Blockchain 4821 2975 Finance, manufacturing, retail
5G 6828 4161 Energy utilities, manufacturing, public
safety
3D printing 17039 13215 Discrete manufacturing, healthcare,
education
Robotics 254409 59535 Discrete manufacturing, process
manufacturing, resource industry
Drones 10979 10897 Utilities, construction, discrete
manufacturing
Gene editing 12947 2899 Pharma-biotech, academics and
research, agriculture
Nanotechnology 152359 4293 Medicine, manufacturing, energy
Solar photovoltaic 10768 20074 Residential, Commercial, Utilities

Source: Created by author
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In the twenty-first century, innovation emerged as the key factor, determining the performance and
growth of industries, companies, and countries (Foster Mc-Gregor, 2012). Parameters like
investments in research and development (R&D), Foreign Direct Investment (FDI), patents, etc.
gained popularity in measuring the trends in innovation at the industry and country level (Dubickis
& Gaile-Sarkane, 2015). Figure 3 shows the leading countries with investment in R&D as a share of
Gross Domestic Product (GDP). The literature shows that a systematic flow of knowledge and
technology is necessary to enable innovation. Knowledge stickiness, or the phenomena where
knowledge fails to diffuse across boundaries, from the point of application to the point of application,
has been identified as a key factor that discourages innovation despite investment of resources (Jensen
& Szulanski, 2004).

Figure 3 Leading countries by R&D spending as a share of GDP in 2021
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International technology transfer across several disciplines like health, industry, information

technology, irrigation, to name a few, has been liked to economic growth and an improved degree of
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human wellbeing. This link between technology transfer and economic growth is discussed and
highlighted in the scientific literature (Jamison & Jansen, 2001). An international dialogue initiated
and motivated by international trade, including multinational organizations and FDI, facilitates
diffusion of technology, that boosts further socio-economic development (Hoekman & Javorcik,
2006; Krattiger, 2004). The contemporary literature often focuses on technology transfer and FDI
from West to East (Bright, 1979; Meissner, 1988) and highlights the significance of the knowledge
and technology exchange for growth in developing countries, be it in terms of manufacturing
(Ashrafuzzaman, 2020; Rimmer, 2020), robotics (Yun, Jeong, Lee, & Kim, 2018), biotechnology and
medicines (Padmanabhan, Amin, Sampat, Cook-Deegan, & Chandrasekharan, 2010), sanitation
(Chunga et al., 2016) or renewable energy (Fu & Zhang, 2011) etc. (UNCTAD, 2013), to name a

few.

Linking technology transfer and innovation is the concept of Intellectual Property (IP). The World
Intellectual Property Organization (WIPO) defines IP as the creations of the mind, such as inventions;
literary and artistic works; designs; and symbols, names and images used in commerce (WIPO,
2021). The inventors can protect their IP with the help of tools like copyrights, patents, and licensing.
IP protection is aimed at encouraging the innovators in their pursuit for new technologies, knowledge
and in finding solutions to industrial, scientific, and human problems (WIPO, 2021). Well defined
and enforced IP policies at national and international level have been associated to international
technology transfer also at the policy level and have therefore often been studied hand-in-hand (Hall
& Helmers, 2010; Gallochat, 2003; Owen-Smith & Powell, 2001). This link between intellectual
property and international technology transfer also elaborates the reason why Table 2 uses the number
of patents as one of the measurement criteria for the twenty-first century technologies. With the
increasing speed of knowledge creation and technology transfer, the number of patent applications

has seen a continuous increase over the last three decades, as shown in figure 4.
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Figure 4 Number of patent applications worldwide from 1999 to 2020
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As several organizations, research institutes, and companies around the world create new
technologies and knowledge, technology transfer across borders gains importance, not only within
an industry, but between diverse industries and fields of research. Moreover, with respect to
technological developments, the world in the twenty-first century is highly interconnected (Kowalski,
Rabaioli, & Vallejo, 2017). This necessitates a dynamic multilateral technological dialogue to bring
the technologies from one field to the other. Here, the concept of technology brokerage is of
increasing importance (Bergenholtz, 2011; Dodgson et al., 2013). Brokerage of technology or
knowledge is used to indicate the process of using the existing technical knowledge from one field
or industry to innovate in another field (Hsu & Lim, 2014). An early example of technology
brokerage is found in the invention of the electric light bulb by Edison (Dodgson et al., 2013). By
building upon the existing technologies in the fields of telegraph, electricity, and generators, a new
invention of electric bulb could be made that had a lasting impact on the world (Dodgson et al., 2013;
Hargadon & Sutton, 1997). Another example that has been studied in the literature is that of
technology brokerage in the skiing and tennis sport by Howard Head (Laudone, Liguori, Muldoon,

& Bendickson, 2015). These two examples highlight the versatility of technology brokerage with
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respect to the industries and technologies. Literature on technology brokerage underlines its
significance in the current times. From groundbreaking innovations of the future, to addressing the
ever-present challenges of food security, health, and sanitation, learning from diverse fields, and
finding innovative products and practices to suit the local situations and challenge, technology
brokerage acts as a driver for innovation across borders (Kilelu, Klerkx, Leeuwis, & Hall, 2011;
Konsti-Laakso, 2018; Laudone, Liguori, Muldoon, & Bendickson, 2015).

On one side, there is an evolution of complex and interconnected technologies and on the other side,
there are the challenges of human civilizations that have persisted over the centuries like food
security, health, and sanitation. The imbalance and inequality of technology across borders is a cause
of concern with international policymakers and academia (Grusky & Hill, 2018). The extent of
technological inequality received international attention as the world was in the middle of COVID-
19 pandemic. COVID-19 is a respiratory disease caused by the SARS-Cov-2 virus that was detected
in late 2019. On January 30, 2021, the World Health Organization declared COVID-19 to be a public
health emergency of international concern (WHO, 2020a). Following the fast spread of the disease
and the severe health impacts on the global human population, it was declared to be pandemic on
March 11, 2020. With no existing cure proving effective in curbing the spread of the disease, the
global policy makers, academic and scientific institutions came together to develop technologies to
curb the spread of the pandemic as well to offer a prevention and cure against the disease (Irwin &
Nkengasong, 2021; Kelly, Craft, Machulu, & Dhakal, 2021). The international scientific community
accelerated the technology transfer and knowledge exchange to avoid duplication of efforts. The first
vaccine against COVID-19 was developed and approved for emergency use in the first half of
2021(Forman, Shah, Jeurissen, Jit, & Mossialos, 2021). However, the production and distribution of
the vaccines to serve the global populations proved to be challenging tasks. In the first phase of
production, the vaccine distribution was marked by a severe inequality, leading to increased human
suffering around the world (Tatar, Shoorekchali, Faraji, & Wilson, 2021). It was then realized that
technology transfer of the vaccine technology was one of the ways forward. International
organizations like WHO urged the global community to come together and transfer the vaccine
technology for capacity building and equitable production and distribution of vaccines across the
globe. Technology transfer hubs were set up and licenses were released to the concerned patented

technologies to bring the vaccine technologies to the remote part of the world (WHO, 2021a; UN,
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2021). Based on the discussion in this section, table 3 shows the key characteristics of technology

transfer relevant to the twenty-first century.

Table 3 Characteristics of technology transfer in the twenty-first century

Serial Key takeaway

Number

1 Technology & knowledge exchange drive innovation & growth

2 Technology brokerage - need for technology dialogue beyond borders and
industries

3 Need of faster technological dialogue to avoid duplication of efforts

4 Technology transfer and innovation can be measured indirectly using parameters

like FDI, investment in R&D, patent applications, scientific publications, etc.

5 Times of crisis like COVID-19 necessitate faster technological exchange at
academic and policymaking level

Source: Created by author

1.1.3 Channels of technology transfer - university, MNCs, global organizations

Technology transfer is an interplay between the technology that is transferred, the owner or sender
of technology, also addressed as the ‘transferor’ and the receiver of technology, also addressed as the
‘transferee’ (Diebold & Vetro, 2014; Khabiri, Rast, & Senin, 2012). The existence of a transferor and
transfer by itself, however, does not ensure a transfer of technology (Khabiri et al., 2012). Technology
transfer is a process that is supported by several agents of technology transfer at macro and micro
levels (Cunningham & O’Reilly, 2018). At the macro level, international organizations, consortia,
and strategic alliances may promote technology transfer (Gibson & Smilor, 1992). At the national
level, technology transfer and innovation are often assisted by the national innovation system (NIS)
(Sesay, Yulin, & Wang, 2018). At the international and national levels, technology transfer is also
assisted by national and international policies and laws (Fodor, 2011). Another channel of technology
transfer is through universities, which are often the point of creation and development of technology

(Fitzgerald & Cunningham, 2016). Technology across borders is also transferred by multinational
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corporations, who often act as a technology pool for the subsidiaries in different locations (Peters,
1979). With different agents directing the flow of technology from diverse senders to receivers, it is

of essence to look at how these agents are involved in technological dialogue across borders.

e MNCs: Multinational corporations or MNCs, as the name suggests, operate in multiple
countries. MNCs often bring with them affiliate knowledge or technologies related to the
products and services that help them compete with the local companies who have knowledge
of the local market (Wang, J. & Blomstrom, 1992). MNCs often use the competitive
advantage of different nations to boost their growth (Park & Mense-Petermann, 2014). In
order to stay competitive, to innovate, or to expand in different geographical regions, MNCs
are often involved in transferring knowledge and technologies across their units located across
borders (Peters, 1979). MNCs, however, do not act alone. National policies in different
countries aim at attracting the MNCs to their countries, to set up manufacturing or service
providing subsidiaries and bring a mix of economic growth and technology to the host
countries (Glass & Saggi, 2002). Scientific literature on technology transfer has studied the
role that multinationals play in international technology transfer, with qualitative and
quantitative methods used to understand and explain the phenomenon of technological
dialogue (Glass & Saggi, 2002; Jensen & Szulanski, 2004; Noorderhaven & Harzing, 2009;
Xu, 2000).

e Universities and Scientific Institutions: Another key contributor of international technological
dialogue are the universities and scientific institutions. Academic institutes act as creators of
knowledge (Vinig & Lips, 2015), and problem solvers by addressing the technological issues
and addressing them together with the industry (Petruzzelli, 2011; Sanchez Preciado, Claes,
& Rundquist, 2014; Secundo, De Beer, & Passiante, 2016). In their quest for knowledge and
link to the society, the universities and academic institutions act as carriers of knowledge and
technology and this they do in a variety of ways, for example, through scientific publications,
movement of scholars across industry or other universities, university-industry partnerships,

to name a few (Heinzl, Kor, Orange, & Kaufmann, 2013).

e NIS: National Innovation Systems or NIS is a national overarching system that works towards
generation, transfer and assimilation of technology and knowledge with the goal of innovation
and national productivity growth (Godin, 2009; Sesay et al., 2018). Freeman (1987) defined
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national innovation system as ‘the network of institutions in the public and private
sectors whose activities and interactions initiate, import, modify and diffuse new
technologies’. The national innovation systems link the policymakers with academic
institutions and industry, to produce, transfer and absorb the technologies relevant to the

economic and social development of a nation (OECD, 1997).

International Organizations and strategic alliances: Development and transfer of technology
at a cross-country level, necessitates international agents for promoting the technological
dialogue. Such organizations or strategic alliances work on identifying the technologies of
international importance and help bring such technologies to the international agenda,
creating an international forum for the scientific, industrial, and political community (Gibson
& Smilor, 1992). One example of such a strategic alliance is Gavi, the global vaccine alliance
(Gavi, 2022a). Gavi is a public-partnership alliance working towards equitable and
sustainable use of vaccines globally. International organizations like WHO also bring together
cross-border scientific and industrial organizations to guide international technology transfer
by defining a set of framework and guidelines in order to ensure high quality of technology
transfer (WHO, 2021b). The importance of such international organizations and alliances is
visible in times of crisis, when during the years 2019 to 2022, marked the COVID-19
pandemic, both, Gavi and WHO, worked on equitable distribution of vaccines by facilitating
public-private partnerships, supporting the setting up of technology transfer hubs, and
diffusing the vaccine technologies across the globe (WHO, 2021a; Gavi, 2022b).

National and international organizations interact in a variety of ways leading to the transfer of

knowledge and technology. Hagedoorn (1990) classified different modes of co-operative agreements

between firms, namely, joint-ventures, joint research and development, cross-licensing, direct

investing, customer-supplier contracts including collaborative research and co-production. FDI,

promoted by MNCs, public-private partnerships or national innovation systems is also considered to

be a measure of technology transfer and national productivity growth (Goldberg, 2008; Kumar,

Nagesh, 2003; Li & Qiu, 2014). Universities and scientific institutions promote technology transfer

by creating scientific knowledge, creating best practices, exchange and promoting a technological

dialogue between academia and industry (Heinzl et al., 2013). The role of skilled workers, both in

academia and industry, has also been studied in a technology transfer literature (Glass & Saggi, 2002).
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Be it MNCs, or scientific institutions, the movement of skilled workers across borders contributes to
an international technological dialogue (Edler, Fier, & Grimpe, 2011; Suster$i¢ & Kejzar, 2020)
between industry and academia, or even within different subsidies of an MNC. Supporting
institutions like Technology Transfer Offices (TTOs), Technology Licensing Offices (TLOs), and
providers of services related to management of intellectual property often support the industry and
academia in the diffusion and commercialization of technology (Fitzgerald & Cunningham, 2016;
Macho-Stadler, Pérez-Castrillo, & Veugelers, 2007; Senoo, Fukushima, Yoneyama, & Watanabe,
2009; York & Ahn, 2012). The interaction between industry and the scientific community, together
with the movement of skilled workers and supported by management of intellectual property also
promotes technology spin-offs, where technologies from one scientific field are transferred to other
fields, leading to diffusion as well as commercialization of technologies (Stankiewicz, 1994). Wide
reaching examples of such technology spin-offs are visible in the technology transfers from advanced
research organizations like National Aeronautics and Space Administration (NASA) and the
European Space Agency (ESA). Advanced technologies developed in such organizations were
extended to agriculture, health, robotics, environment, textiles, and telecom to name a few (Hertzfeld,
2002; Szalai, Detsis, & Peeters, 2012).

International technology transfer is therefore a multifaceted process that involves several
stakeholders to create, transfer and absorb technologies. Be it public or private institutions on one
side or the university and academia on the other, the technology transfer endeavors continue to guide
the technologies from the point of creation to the point of application, supported by several national

and international agents.

1.1.4 Barriers to international technology transfer

The multifaceted nature of international technology transfer, as seen in the previous section, poses
several challenges in the national as well as international environment. There are several factors that
hinder the transfer of technologies across borders. Researchers have tried to cluster these in several
categories, depending on whether the view is taken from an international, national or organization
level perspective. At the national and international level, political barriers created by limitations of

national and international laws, trade policies, tax regulations, level of financial and political stability,
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and level of corruption are some of the barriers that may hinder the cross-border technological
dialogue (Shujing, 2012).

Multinational corporations, when transferring technologies, are also faced with challenges within
their organizations, like skills and experience of the transferors and transferees, license, and
intellectual property management (Beekhuyzen, Hellens, & Siedle, 2005), added by language and
cultural dimensions (Beekhuyzen et al., 2005).

The barriers to international technology also depend on the technology being transferred. If the
technology is relatively new for the host country, the barriers faced by international technology

transfer are higher than if the technologies are already known in the host countries (Shujing, 2012).

When transferring technology between countries, the geographical and cultural distance may also
pose challenges (Javidan, Stahl, Brodbeck, & Wilderom, 2005). Geographical and cultural distance
are marked by several different aspects within themselves that have received attention in the scientific
community in the last decades (Bijlsma-Frankema, 2001; Durach, Glasen, & Straube, 2017). As the
geographical and cultural distance are relevant to this study on cross-border technology transfer, these

are discussed in more detail in the following section.

1.1.5 Impact of distance on technology transfer

When technology is transferred across institutes, companies, industries or countries, several barriers
need to be overcome. As highlighted in the previous section, geographical and cultural distance are
two barriers that may restrict the technology transfer dynamics. With reference to the current study,
these two types of barriers are relevant and therefore discussed in more detail in the next subsections.

e Geographical distance

The impact of geographical distance on the speed and effectiveness of technology transfer has
received attention amongst the researchers in contemporary literature. As knowledge and technology
in the twenty-first century become increasingly complex and interlinked across geographical borders,

a careful understanding, management, and navigation of technology transfers across geographical
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borders becomes relevant (Jons, Meusburger, & Heffernan, 2017). It was with the motivation of
overcoming the large geographical and physical distances in the exchange of knowledge and goods
that motivated the colonial powers of the nineteenth century to push for developments and expansion
of telegraph and railroad technologies (Pacey, 1991). Increased geographical distance has been
studied to be a decelerator in technology transfer (Hagerstrand, 1968) by making travel of experts
difficult, communication slower (Coccia, 2010) or even by reducing the FDI in the countries’

economies (Ly, Esperanca, & Davcik, 2018).

In the last two decades, however, there is another trend visible in the scientific literature commenting
on the low impact of the geographical distance on the knowledge and technology transfer. It has been
studied that with the support of the available communication tools and with the understanding of the
technology transfer in an international domain, geographical distance does not necessarily have a
negative impact on the knowledge and technology exchange (Gupta & Govindarajan, 2000; Vlajcic,

Marzi, Caputo, & Dabic, 2019). This will be analyzed in more detail in the later sections of this study.

e Cultural distance

The retarding effect of cultural distance on the exchange of knowledge and technology has been
studied by several researchers in the last decades. Cultural differences could be linked to the countries
(Durach, Glasen, & Straube, 2017) or organizations (Schein, 1990) between which the technology is
transferred. From national political and legal setup to language, cultural distance is linked to
differences in value and style of communication (Drucker, 1998; Welch & Welch, 2008). Studies
concerning the impact of cultural distance within different units of MNCs show that international
organizations are often affected by the various elements of cultural distances when exchanging

knowledge, even within the same MNC (Beekhuyzen et al., 2005; Bijlsma-Frankema, 2001).

Hofstede (1984; 2011) studied the cultural distances between countries and identified five cultural
dimensions that may be used to identify and measure cultural distances between countries. Table 4

shows these five cultural dimensions.

Another international study to understand the cultural, organizational and leadership practices across

countries was initiated in the year 1999 by the Global Leadership and Organizational Behavior
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Effectiveness (GLOBE) project (GLOBE, 2020). Increasing globalization leads to increased cultural

interaction and therefore requires better understanding of cultural distances between organizations as

well as nations (House, Robert J. et al., 1999). In project GLOBE, culture was highlighted as not only

a characteristic of nations but also of organizations as well as of leaders (House, Robert, Javidan,
Hanges, & Dorfman, 2002; Kabasakal, Dastmalchian, Karacay, & Bayraktar, 2012). Table 5 shows

the cultural dimensions as per the GLOBE project.

Table 4 Hofstede’s Cultural Dimensions

Hofstede's Cultural
Dimensions

Brief description

Power Distance

Individualism versus
Collectivism

Masculinity

Uncertainty Avoidance

Long Term Orientation

The extent to which the less powerful members of organizations
and institutions (like the family) accept and expect that power is
distributed unequally.

Individualism on the one side versus its opposite, collectivism,

that is the degree to which individuals are integrated into groups.

On the individualist side are societies in which the ties between
individuals are loose: everyone is expected to look after
him/herself and his/her immediate family. On the collectivist
side, are societies in which people from birth onwards are
integrated into strong, cohesive in-groups, often extended
families.

Masculinity versus its opposite, femininity, refers to the
distribution of roles between the genders

Deals with a society's tolerance for uncertainty and ambiguity

It can be said to deal with virtue regardless of truth. Values
associated with Long Term Orientation are thrift and
perseverance; values associated with Short Term Orientation are
respect for tradition, fulfilling social obligations, and protecting
one's ‘face'.

Source: Hofstede (2009). Adapted by author.
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Table 5

Cultural Dimensions based on the GLOBE project

GLOBE Cultural
Dimension

Description

Uncertainty Avoidance

Power Distance

Collectivism |

Collectivism 11

Gender Egalitarianism

Assertiveness

Future Orientation

Performance Orientation

Humane Orientation

The extent to which members of an organization or society strive
to avoid uncertainty by reliance on social norms, rituals, and
bureaucratic practices to alleviate the unpredictability of future
events

The degree to which members of an organization or society
expect and agree that power should be unequally shared

Societal Collectivism. It reflects the degree to which
organizational and societal institutional practices encourage and
reward collective distribution of resources and collective action

In-Group Collectivism. It reflects the degree to which individuals
express pride, loyalty, and cohesiveness in their organizations or
families

The extent to which an organization or a society minimizes
gender role difference and gender discrimination

The degree to which individuals in organizations or societies are
assertive, confrontational, and aggressive in social relationships

The degree to which individuals in organizations or societies
engage in future-oriented behaviors such as planning, investing in
the future, and delaying gratification

The extent to which an organization or a society encourages and
rewards group members for performance improvement and
excellence.

The degree to which individuals in organizations or societies
encourage and reward individuals for being fair, altruistic,
friendly, generous, caring, and kind to others

Source: House, Javidan, Hanges, & Dorfman (2002). Adapted by author.
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Hoftsede’s and GLOBE cultural dimensions have found resonance in further studies where
organizations learn to adapt and prepare themselves for the cultural differences when interacting with
their internal and external counterparts across the globe. Researchers, who experimented with
different data-sets advise caution when using the different cultural scores as several external factors
affect the technological and cultural dialogue between organizations and nations (Tung & Verbeke,
2010; Venaik & Brewer, 2010). Indeed, a lot of work has been done in order to gain a better
understanding of cultural distance in the last decades. However, researchers still advise to carry on
further study, collect more industry, organization and national level data as there seems to be no
consensus still within the scientific community as to a one-size-fits-all universal cultural model (Tung
& Verbeke, 2010; Venaik & Brewer, 2008; Venaik & Brewer, 2010).

1.2 Refractories

Refractories are industrial products having high melting point and are able to maintain their structural
properties at high temperature (Mason, 2016). Because of their ability to withstand high temperature,
refractories form an integral part of high temperature industrial processes like manufacturing of steel,
cement, glass, aluminium, etc.(Caniglia & Barna, 1992; Yurkov, 2015). The use of refractories can
be traced back to ancient times in human civilization, indicating early use by the Phoenicians and
the Chinese (Didier, 1997, p6). Refractories, that were once bricks of ceramic clays, have undergone
significant research and product developments over the last decades, and now constitute an
independent field of research (Rigaud & Zhou, 2002). Refractories are used to line industrial furnaces
and vessels used in producing or transporting molten materials at temperatures from 400°C to even
over 1500°C. What makes refractories relevant to the global economy is the irrefutable link to or
rather dependency of the high temperature industries, like steel, aluminium and glass, on the
refractory products (Semler, 2014), thereby making refractories a corner stone of economic as well
as infrastructural growth. The next subsections highlight the relevance of the refractory industry with
regard to the current study.
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1.2.1 International refractory industry - link between the steel & refractory industry

The global market for refractory products is estimated to be around €20 billion worldwide, with more
than half of the demand coming from the steel industry (RHIM, 2021a). Figure 5 shows the global
refractory market with respect to the major industries and table 6 shows the average refractory

consumption by end industry.

Figure 5 Main end markets for refractory products as share of total refractory production
worldwide
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Source: RHIM (2021a). Adapted by author to meet publishing requirements

The production and consumption of steel has been linked to progress, development, and economic
growth of human civilization from ancient to modern times (Headrick, 1988; Pacey, 1991). Be it
railroad, construction elements like bridges and skyscrapers, automobiles, or machinery, steel forms
a fundamental building block for several developments (World Steel, 2021a). Researchers have
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studied the link between the evolution of steel industry and economic growth across different
geographies like China (Yu, Li, Qiao, & Shi, 2015), India (Ghosh, 2006), Mexico (Cole, 2014), Korea
(Huh, 2011), and also at a global level (Dobrota & Caruntu, 2013).

Table 6 Estimated refractory consumption per ton of produced industrial material

Industry Estimated average refractory consumption per ton

of material
Steel 10-15 kg
Aluminium 6 kg
Glass 4 kg
Copper 3 kg
Cement 1kg

Source: RHIM (2021a). Adapted by author.

With the steel demand set to grow in the next few years, the pull coming from the construction and
automotive sector (World Steel, 2021b), the refractory industry continues to be relevant to the world

industry and economy even in the next decades.

1.2.2 Technology transfer in the steel and refractory industry

The high interdependency between the steel and refractory industry necessitates a continuous
technological dialogue between these two industries. Similar is the case with industries like cement
and glass, that are also consumers of refractory products. The global refractory industry is marked by
several global and regional players worldwide (RHIM, 2021a). Multinational corporations involved

in the production of refractory products and with their organizational network spanning across
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multiple geographical boundaries, e.g., RHI Magnesita and Vesuvius, are often linked with an
international technological dialogue across borders, both, within the organization as well as with the
external partners like universities, consumers and suppliers (RHIM, 2021b; Vesuvius, 2021a). The
history of the iron industry in human civilization is quite old (Pacey, 1991). As the industries like
steel, cement and glass evolved, with higher production and improved quality, so did the refractory
industry, in order to keep pace with the market demands (Freestone & Tite, 1986; Nadachowski,
1976; Poirier, 2015). Material development, quality improvement and higher mechanical strength
have been few of the key technological focus of the last decades. However, as the world moves
towards the technologies of the twenty-first century, so does the refractory industry. Digitalization,
Al and robotics are expected to gain increased focus, both within the refractory industry (RHIM,
2021b; Vesuvius, 2021a) as well in the end customers like the steel industry (Palanco & Laserna,
2000). In line with the fourth industrial revolution or industry 4.0, an industrial term was coined to
signify the digital age of the twenty-first century refractory industry, namely refractory 4.0 (Steiner,
Lammer, Spiel, & Jandl, 2017). Looking at the global industrial landscape, the concept of
digitalization of the refractory and steel industry has initiated a global technological dialogue, with
the West and the East, sharing their knowledge and attempting to find collaborative ways towards
industrial growth (Hallin, Lindell, Jonsson, & Uhlin, 2022; Hao, Bian, Bai, Li, & Sun, 2019; Mallik,
Jha, & Shafi, ; Palanco & Laserna, 2000).

Another trend visible in the refractory and steel industry is a move towards increasing use of
renewable energy, increased recycling, and reduced carbon footprint (Ariyama, Murai, Ishii, &
SATO, 2005; Ariyama & Sato, 2006; Ryan, Miller, Skerlos, & Cooper, 2020; Wang, K., Wang, Lu,
& Chen, 2007). In line with the need of the times, there is a clear understanding of the relevance of
reduction of the carbon footprint in the steel and refractory industries. However, technological and
policy challenges continue to exist that necessitate further international dialogue between experts
from industry and policymaking (An, Li, & Middleton, 2018).
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1.3 Interim Conclusions from the Literature Review

Identification of missing links in the scientific literature is one of the ways of defining the theoretical
concern as well as the research questions that define a study (Auerbach & Silverstein, 2003; Creswell
& Poth, 2016). While conducting a literature review, grounded theory methodology involves looking
for issues that are open or unclear, be it perspectives to an issue that have not been addressed or
assumptions that need to be challenged (Auerbach & Silverstein, 2003, p.15). Taking the lead from
the review of scientific literature presented in the preceding sections, in this section the author

presents two missing links in the scientific literature that this study addresses and builds upon.

1.3.1 Missing link: Cross-country analysis in the field of technology transfer

There is indeed a lot of scientific literature on the general topic of technology transfer. How
technology is transferred, what are the modes and agents of technology transfer, factors that promote
or hinder technology transfer, have been highlighted in the literature. There is, however, a lack of
scientific literature focusing on cross-country comparison of technology transfer between multiple
geographical regions (Cunningham & O’Reilly, 2018). One of the possible reasons that is attributed
to the low volume of literature on cross-country technology transfer is not the lack of interest in the
scientific community, but rather the challenge in data collection (Cunningham & O’Reilly, 2018). At
a macroscopic level, the significance of international technology transfer has been discussed and
accepted over the last decades (Hoekman & Javorcik, 2006). However, what this means at the firm
level, when individuals and organizations interact across multiple geographical borders and transfer
technology, which challenges they face and how these challenges could possibly be addressed, this
has been studied only in limited regions and industries (Dechezleprétre, Glachant, & Méniére, 20009;
Decter, Bennett, & Leseure, 2007; Kumar, Vinod, Cray, Kumar, & Madanmohan, 2002).

This study was an attempt to bridge this gap and focused on a cross-country analysis of technology
transfer. This research compared the technology transfer within Europe, as well as between Europe,
Brazil, China, India, and the United States of America.
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1.3.2 Missing link: International technology transfer in the refractory industry

Another missing link that was identified in the scientific literature is the dearth of literature focusing
on technology transfer specifically in the refractory industry. The link between refractory and steel
industries was established in the previous sections. Technology transfer in the steel industry, focusing
on the technological developments across the last decades as well as technological dialogue between
countries has been studied and the scientific literature exists (Congress of the United States,1980; Ito
& Inuzuka, 2008; Okazaki & Yamaguchi, 2011). This may be related to the fact that steel has often
been identified as an important component of national and global economic growth. It is, however,
as shown in the previous sections, also established that there is a strong link between the steel and
refractory industry. Scientific literature is abundant with examples showing the lack of universal
processes and technology transfer methods in the field of technology transfer (Pacey, 1991). Be it
research in the field of cross-country analysis or across industries, every now and again, researchers
have cautioned against over-generalization of scientific results and highlighted the importance of
pursuing an industry specific research in order to be closer to the elements under observations. This
study was, therefore, an attempt to bridge this gap and focused on technology transfer specifically in

the refractory industry.
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2 AIM OF THE RESEARCH

This study focuses on international cross-country technology transfer. The literature study shows that
international technology transfer in itself is a topic that has been in existence for centuries.
Technology transfer has also been a focus of study from different aspects, namely, international,
national and firm-level. Even though the scientific literature abounds in the field of technology
transfer, one clear message that emerges from the literature research is the absence of a universal
technology transfer that could be applicable to all industries and organizations. Seeing the role that
technology transfer plays in national and international economies and organizational growth, and the
ever-changing landscape of new technologies that mark the twenty-first century, the study of
international technology transfer remains relevant even now. With this view, this study has a primary

aim and a partial aim, that this study sets out to fulfill.

2.1 Primary and partial aims of the research

The primary aim of this study is to study the human aspect of international cross-country technology
transfer at a firm level. With the research findings, this study is an attempt to add to the firm-level
knowledge-base on cross-country technology transfer. Based on the experience of individuals
involved directly in the field of international technology transfer, this study identifies the challenges
faced and lessons learnt when transferring technologies across different geographical regions. This
study aims at enabling multinational organizations to better understand and anticipate the challenges
in international technology transfer and define organizational best practices for international cross-

country technology transfer assignments.

The partial or secondary aim of this study aims to bridge the missing links that were identified in the
scientific literature. One of these missing links was the lack of research on cross-country technology
transfer. The second missing link identified in the scientific literature was the focus of technology
transfer studies in the refractory industry. Refractory industry is a cornerstone of the steel industry.
Even though the steel industry is often linked to infrastructural growth and economic development
of nations, the refractory industry has received only limited attention from the scientific community,

especially with regard to international interactions and technology transfer. With a cross-country
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international technology transfer view specific to the refractory industry, this study aims to bridge

the identified missing links in the literature.

2.2 Selection of the Case Study

Multinational corporations often act as agents of cross-border technology transfer (Peters, 1979). For
this study, a multinational organization named RHI Magnesita with twenty-eight main production
sites, five research and development locations, and supplying to customers in over hundred countries
globally was selected (RHIM, 2021c). RHI Magnesita is a provider of refractory products and
services for industries like steel, cement, chemicals, nonferrous metals, glass, etc. (RHIM, 2021d),
and holds a world market share of 15 percent (RHIM, 2021a) in the global refractory industry
worldwide. The five research and development locations of RHI Magnesita are situated in five
different geographical regions, namely, China, Europe, India, North-America and South-America
(2021c). These research locations are in close geographical proximity to at least one of the production
sites and industrial customers (2021c). There were therefore two motivations for selecting RHI
Magnesita as a target for this study. First, the high market share at the global level in the refractory
industry (RHIM, 2021a). Secondly, and importantly, the global production, research, and customer
footprint. RHI Magnesita is international not only in terms of its customer reach but also in terms of
mining, production, and research activities (RHIM, 2021c). This in turn implies that international
technological dialogue and transfer of knowledge and technology at cross-country level is an ongoing
practice within this company and employees, across diverse fields, come in contact with knowledge
and technology exchange. This was especially relevant in the context of the current study.

2.3 Research Questions

Research begins with curiosity (Auerbach & Silverstein, 2003, p.3). A key aspect of a scientific
research is to identify a research issue that resonates throughout the study and guides the different
aspects of the research, from selection of a research methodology to data collection and analysis
(Agee, 2009; Auerbach & Silverstein, 2003). Following the literature study and the identification of

missing links in the scientific literature, three research issues were identified and these were then
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framed as research questions. With respect to international cross-country technology transfer in the
refractory industry, this study aims to address the following research questions:

e What are the basic characteristics of international cross-country technology transfer in the
refractory industry? Which technologies are transferred, who transfers them and how?

e \What are the challenges faced in the international cross-country technology transfer in the
refractory industry?

e What are the lessons learnt for improving the technology transfer in the refractory industry?

49



3 RESEARCH METHODOLOGY

Methodology may be defined as a way of thinking about and studying social reality (Corbin, &
Strauss, 2015, p. 3). At the onset of a research project, a researcher is faced with the selection of a
research methodology that is suited to the research and the questions or theories that the study aims
to address. Qualitative, quantitative, or mixed methods research, this is in fact one of the first
questions that needs to be answered (Babbie, 2013). Both qualitative and quantitative data are suitable
for social research, but these do require a different set of procedures to be followed during the
research (Babbie, 2013). Quantitative research usually involves quantification of data, in finding
patterns in numbers (Bernard, 2017). Qualitative research on the other hand, focuses more on the
interpretation of collected data without complete quantification (Corbin et al., 2015). Then there is
mixed-methods research, that involves an interplay between qualitative and quantitative research
(Creswell & Creswell, 2005). All three research methodologies find continuing interest within the
scientific community (Creswell, 2014). Some research questions are easy to categorize in the
qualitative or quantitative methodology, others however, may need some deeper thinking and even
experimentation with different research methodologies to understand the suitability of different

research methodologies to the aim of the research (Babbie, 2013; Israel, 2007).

At the onset of this study, an exploratory project was conducted in order to understand the suitability
of qualitative and quantitative data collection to the aims of the research (Jain, 2021). Exploratory
projects are used by researchers to prepare the ground for the research study and carry out the
preparative work (FFG, 2014). Exploratory projects work as a tool for checking the feasibility of
research ideas, research methodology, and approach to data analysis. Changes to the research
methodology, if required, can therefore be made after the exploratory project and the researcher is
saved from the extra effort of making the changes during the course of the main study. Exploratory
projects can follow qualitative (Twinn, 1997), quantitative (Phillips, 2002) or mixed methods
(Tortorella, Fettermann, Anzanello, & Sawhney, 2017) research methodology and have found
acceptance in the scientific community across diverse fields of study, be it social sciences, health and
nursing or even organizational studies, psychology, to name a few (Fonseca & Domingues, 2018;
Kilelu et al., 2011; Stebbins, 2001).
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In the exploratory project preceding this study, data was collected using an online survey on one side
and face-to-face or online interviews on the other side. The results were then compared, and the final
outcome was that face-to-face interviews were more suited to meet the goal of this study as they
allowed for open-ended questions and had the ability to reveal unexpected information (Jain, 20021).
Moreover, interviews added a personal dimension to the data collection, allowed time for a cordial
warm-up and introduction between the interviewer and the interviewee, and to explain the motive of
the interview and the aim of the research to the interviewee. More details are discussed in the next

subsections.

3.1 Qualitative Research

This study follows a qualitative research methodology, following a qualitative grounded theory
approach. Qualitative research has been increasingly used in studying human feelings, experience,
cultural dimensions, etc. (Corbin et al., 2015). Over the last decades, qualitative research has found
increasing acceptance in anthropological studies (Bernard, 2017). The use and reach of qualitative
research has extended to organizational studies (Emerald Group Publishing, 2006), health and
nursing (Duffy, 1985), to name a few. Qualitative research involves a contact and interaction between
the researcher and the subject (Creswell & Poth, 2016) and data collection tools like field studies,
interviews, participant observation enable the researcher to get an insight into the individual, group
or phenomenon being studied (Auerbach & Silverstein, 2003). Qualitative research is useful when
instead of working with a predetermined set of information and data, a group or events may need to
be explored and studied in their natural settings (Creswell & Poth, 2016). Qualitative research, as
used in this study, follows an interpretive framework, in an attempt to gather a detailed understanding

of the research subject through observation and interviews.

Figure 6 shows the possible scenarios when qualitative research may be used. Creswell and Poth

(2016) list eight characteristics of qualitative research that are shown in table 7.
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Figure 6 When to use qualitative research

a complex,
detailed
understanding
of the issue is

a lack of fit needed
between a desire to
quantitative empower
measures and individuals
the problem exists.
exists.

Qualitative research
is conducted

because a problem
a theoretical or issue needs to be a literary
description to explored and... flexible stylé of
address gaps in reporting is
understandings iat
is developed SPPIOpHate:

a follow-up
explanation of
mechanisms
about
quantitative
findings is
sought.

an understanding
of the contexts in
which participants
in a study address
a problem is
warranted.

Source: Creswell & Poth (2016, p. 46). Adapted by author.



Table 7 Characteristics of qualitative research

Characteristic of
gualitative research

Description

Natural setting

Researcher as key
instrument

Multiple methods

Complex reasoning
through inductive and
deductive logic

Participants' multiple
perspectives and meanings

Context-dependent

Qualitative research involves collecting data in the natural setting
of the research subject, either during fieldwork or by observing or
talking to research participants. This is for example different from
doing laboratory trials in a contrived situation, which are used in
other research fields.

In qualitative research, the researcher acts as a key instrument as
the data and the results are filtered through the researcher. From
leading the interview questions to interpreting the results of the
analysis, the researcher plays a pivotal role

Qualitative research allows multiple forms of data e.g., interviews,
memos & notes, observations, etc.

Qualitative researchers build a bottom-up analysis, from a large
volume of raw data towards more abstract themes or ideas. This
inductive process involves a constant interaction between the data
and the result until a clear interpretation emerges. The deductive
part involves constantly checking the identified abstract themes
and ideas against the data.

Qualitative research aims at bringing to light the perspectives of
the research subject, not what the researcher's predetermined ideas
are.

The research is set in the context of participants or on sites. The
analysis and the results of the research are therefore linked to this
context. This differentiates qualitative research from other fields
of research.
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Emergent design Qualitative research sets out to explore the subject in their context
and has an emergent nature - as there are often natural individuals
or phenomena involved, not all parts of the process can be
prescribed beforehand. Qualitative nature emerges during the
process continuously, based on the ongoing status of research, for
example, interview questions may be added or deleted, or new
participants may be added to the study.

Reflexivity This is linked to the fact that the researcher is the key instrument
in a qualitative study. The interpretation of data during the analysis
is reflected through the researcher and involves a constant back
and forth between the researcher and the data

Holistic account Qualitative researchers are not bound to the cause-and-effect
relationship like for example in quantitative research and therefore
try to develop a complex holistic picture of the phenomenon under
study.

Source: Creswell & Poth (2016, pp.43-44). Adapted by author.

Several approaches may be linked to qualitative research, however, Creswell and Poth (2016) cluster
these varied approaches into five groups:

e Narrative research: its main focus is to collect stories from individuals, aiming to get deeper
insight into their experiences (Creswell & Poth, 2016, pp. 67-74). Narrative research may use
multiple data collection tools like interviews, photographs, documents, etc. One of the
characteristics of narrative research is its temporality - the researcher often shapes the
experiences and observations of the research participants in a chronological order. Narrative
research often highlights a turning point in the life or experiences of the research participant.
This is, in turn, useful in structuring the narrative from a starting point to the turning point

and further leading to the consequences of the turning point.

e Phenomenology: A phenomenological study aims to understand and explain a concept or
phenomena (Creswell & Poth, 2016, pp. 75-82). Phenomenology focuses on defining a
collective and common meaning for the experiences of several individuals who faced the

same phenomena . Phenomenology, therefore, differentiates itself from narrative research that
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focuses on individual experiences of one or more individuals. Phenomenology is marked by
its philosophical component, linking the subjective experiences of individuals and the
objective overlaps with the experiences of other individuals. Data is often collected using

interviews, however, other data sources like documents, observations etc. are also used.

Grounded theory: The grounded theory approach moves beyond the description of
experiences of a single or group of individuals as in narrative research or phenomenology
(Creswell & Poth, 2016, pp. 82-90). The grounded theory approach aims at generating a
unified theoretical interpretation and explanation for an event or process. In grounded theory,
as the name suggests, the theory or explanation is not predetermined by the researcher or by
the literature. It is, on the contrary, grounded in the data that is collected and analyzed during
the study . A defining characteristic of the grounded theory approach is the constant
interaction between the data collection and analysis (Glaser, 1965). These two steps overlap
considerably, and the researcher goes back and forth between the data and the emerging
theory. The collected data is then analyzed in the form of codes, concepts and categories, with
each step of analysis clustering the information in a more abstract form, directing the raw data
towards a theoretical explanation of the subject under study (Creswell & Poth, 2016, pp. 82-
90). More details on the grounded theory approach with regard to the current study, including
the reason for selecting this research methodology to the process of sampling, data collection

and analysis are discussed in more detail in the following subsections.

Ethnography: The focus of ethnographic studies is on studying the shared patterns among a
group of individuals who share patterns of cultural aspects like behavior, beliefs or language
(Creswell & Poth, 2016, pp. 90-96). In grounded theory for example, the target groups may
typically consist of about twenty individuals, who may or may not share the same cultural
aspects (Creswell & Poth, 2016, p. 90). Ethnographic studies, on the other hand, usually
consist of much larger groups, exceptions are however also possible where smaller cultural

groups are observed and studied (Creswell & Poth, 2016, p. 90).

Case study: Case studies focus on studying one or more cases within a real-life setting (Yin,
2009). Case studies have often been defined in two different ways. Some researchers highlight
that case studies are research methodologies of their own, studying one or more bounded
systems in their real-life settings (Yin, 2009). The others highlight that case studies are rather
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a choice of what is studied and not a research methodology of its own (Stake, 1995). Either
way, case studies start with the definition of a case that is bounded with a set of parameters
and boundaries, e.g., location or time frame of study and are marked by an in-depth analysis
of the selected case (Creswell & Poth, 2016, p. 98).

3.2 Grounded Theory Methodology

The development of grounded theory as a research methodology can be first traced back to Barney
Glaser and Anselm Strauss (Glaser, Strauss, & Strutzel, 1968), as they set out to develop a systematic
procedure for collecting and analyzing qualitative data and to encourage creative research (Goulding,
2002, p. 40). Grounded theory as developed by Glaser and Strauss (Glaser & Strauss, 2017) aimed at
creating a ‘theory’ or a theoretical description that is grounded in systematically collected data
followed by a systematic analysis (Goulding, 2002, p. 41). The later years found the grounded theory
splitting into two camps, the ‘Glaserian’ approach (Glaser, 1965) and the ‘Strauss & Corbin’
approach (Corbinetal., 2015) . The two approaches to the grounded theory methodology bear several
similarities, primarily those that are the essence of qualitative research, that is, enabling
understanding and explanation of behavior, events, and processes, promoting theoretical advance in
sociology, and following a systematic analysis of collected data (Goulding, 2002, p. 43). However,
the two approaches to the grounded theory methodology are marked by few fundamental differences.
The ‘Glaserian’ approach recommends an inductive approach to create a theoretical description of
the issue at hand. As per this approach, the purpose of the developed theoretical description is only
to explain the phenomenon at hand. Additionally, Glaser (Glaser & Strauss, 2017) stresses on the
inductive, interpretive, and emergent nature of the theoretical description at hand, enabling the
collected data to tell their own story (Goulding, 2002, p. 47). The ‘Strauss & Corbin’ approach, on
the other hand, puts a higher emphasis on the mechanics of the research, leading to multiple levels of
coding and interconnecting data and explanations at various levels (Goulding, 2002, p.47). The
‘Strauss & Corbin’ approach received criticism for over-analyzing and manipulating the data and
leading away from theoretical sensitivity and insightful interpretation of data (Glaser, 1992). Over
the decades, since their development, both approaches to the grounded theory methodology have

found acceptance in the scientific community for studying diverse fields of interest, like, sociology,
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nursing, organizational practices, human behavior, cultural dimensions, to name a few (Goulding,
2002; Sbaraini, Carter, Evans, & Blinkhorn, 2011; Stray, Sjgberg, & Dyba, 2016; Wan, Liang, &
Wan, 2013).

Grounded theory has often been used by researchers to investigate a subject when the area of interest
has received less or only superficial attention in the literature and scientific community (Goulding,
2002, p. 55). This was also the motivation for selecting the grounded theory methodology for the
current study. As the previous sections on literature review showed, the author is of the opinion that
there is a dearth of literature on technology transfer in the refractory industry, especially when
focusing on cross-country technology transfer. Furthermore, grounded theory, in addition to being
explorative and inductive in nature, allows for a wider choice of data collection tools like interviews,
observations, memos, survey, and integrating these in the analysis leading towards a theoretical

explanation of the subject under study (Glaser et al., 1968).

Auerbach and Silverstein (2003, pp. 20-21), highlight the following five steps in the grounded theory

research:

e Conducting a literature review and identification of the research concern. Here the focus is

on the open areas in research that have not been explored in detail in the scientific literature.

e Defining the research concern that then becomes the subject of the study. The research
concern in the grounded theory is often focused on investigating the experiences of a group
of individuals.

e Creating narrative interviews with the aim of collecting the experiences of the individuals

under study.

e Choosing an initial research sample based on the selected research concern. A small set of
individuals may initially be selected to gain initial insights and this group can be expanded

later as need for more data is identified.

e Deciding on the sample size. This is necessary in order to gather enough data until a

theoretical explanation for the events, experiences or phenomenon under study can be created.

The use of grounded theory methodology in studying diverse aspects of technology transfer process

across multinational organizations and universities is evident in the literature. Wan et. al (2013)
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studied the risk factory in the commercialization of Information and Communication Technologies
(ICT) using the ‘Strauss & Corbin’ approach to the grounded theory. Markman et. al (2005),
following the ‘Strauss & Corbin’ approach studied the link between the University Technology
Transfer Offices (UTTO) and entrepreneurship, focusing on business incubators and technology
parks. Burger and Fiates (2021) (Burger & Fiates, 2021) used the ‘Strauss and Corbin’ approach to
study the interaction between Brazilian universities and industries. Maital et. al (2008) also worked
on developing a theory on business incubation, focusing on India and Israel. McArthur (1998) worked
on developing a grounded theory for technology transfer within multinational corporations. By
investigating thirteen technology transfers within MNCs, McArthur (1998) highlighted the
adaptations the transferring unit needs to undergo in order to make the international technology
transfers successful. Crossman and Noma (2013) used the ‘Glaserian’ approach to grounded theory
methodology to study the impact of authenticity and trust in intercultural communication within
Japanese subsidiaries in Japan and Australia. GOtz (2013) used the ‘Glaserian’ approach to study
foreign direct investment, one of the indicators of international technological dialogue, in Poland.
lyer and Banaerjee (2018) used the grounded theory methodology for investigating the facilitators
and inhibitors in the process of technology transfer with an industrial landscape, focusing on the

thermal power generation industry in India.

The acceptance of grounded theory methodology, both, ‘Glaserian’ and ‘Strauss and Corbin’
approach in studying technology transfer within the scientific community also supported the decision
to follow a grounded theory methodology in the current study. This study follows a ‘Glaserian’
grounded theory methodology. It builds on the interpretive nature of the ‘Glaserian’ grounded
research methodology, allowing the data to tell the story and developing a theoretical description
without undue mechanized analysis. The literature on the use of grounded theory methodology in the
refractory and steel industry is scarce, and the current study extends the use of grounded theory to

these industries.

Based on the missing links that were identified in the literature review in the previous sections
focusing on cross-country technology transfer and literature on refractory and steel industries,
together with the discussion on the literature on grounded theory, the scientific contribution of this

study can be summarized as shown in figure 7.
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Figure 7  Scientific contribution of the current study
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3.3 Data Collection using Interviews

An interview may be defined as a thematic conversation or social interaction between the interviewer
and the interviewee (Edwards & Holland, 2013; Rubin & Rubin, 2011). Through an interview, an
interviewer aims to get the insights from the interviewee’s point of view (Kvale & Brinkmann, 2009).
Interviews have gained increasing acceptance as a data-collection tool in qualitative research
(Auerbach & Silverstein, 2003; May, 1991; Taylor, Bogdan, & DeVault, 2016). Qualitative
interviews can be structured or semi-structured, where the structured interviews tend to move more

in the direction of a survey or quantitative research (Creswell & Poth, 2016). Grounded theory
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research methodology usually involves semi-structured, open-ended conversational interviews that

aim to understand the interviewee’s experiences in depth (Goulding, 2002, p. 59). Figure 8 shows a

set of procedures for conducting qualitative interviews.

Figure 8 Procedures for preparing and conducting interviews
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Before deciding on interviews as a data collection tool for this study, an explorative project was

conducted, comparing the use of surveys with structured questions versus semi-structured interviews

Jain (2021). Conducting an online survey had its benefits like the possibility to reach out a larger

target group, ease of reaching out targets in different geographical time-zones without the time or
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costs of travel, and sometimes even faster analysis time (Jain, 2021). However, when exploring a
topic where a new idea needs to be explored, interviews offer the possibility of collecting in-depth
information by following a semi-structured process, building on leading questions for requesting
more information and also helps build a rapport between the interviewer and the interviewees, that
may be useful if follow-up interviews, or clarification of some details is needed at a later stage (Jain,
2021). Collection and analysis of data using interviews is, however, often a time-consuming process
and this needs to be planned in the research schedule (Goulding, 2002). The interviews can be
conducted face-to-face or remotely via telephone (Babbie, 2013) or online using digital conferencing
tools like Skype (2021), Microsoft Teams (2021) or Zoom (2021), to name a few (Johnson, Scheitle,
& Ecklund, 2019).

This study followed a semi-structured interview approach. Individuals with first-hand professional
experience in the field of knowledge and technology transfer in the refractory industry across

different geographical locations were interviewed.

In this study, a mix of face-to-face and online semi-structured interviews was used to collect data.
Online interviews were used when interviewers and interviewees were in different locations or time

zones. Table 8 shows the questionnaire used during the interviews.
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Table 8 Questionnaire used in semi-structured interviews in this study

Serial Question Open or close-

Number ended question

1 Were you directly involved in technology transfer? Close-ended

2 Between which geographical regions did you work on Open-ended
transferring the technology?

3 Which technologies were transferred? Open-ended

4 How was the technology transferred? Open-ended

5 What were the challenges in transferring technology across Open-ended
different geographical regions?

6 What could you suggest for improving the technology Open-ended

transfer across different geographical regions?

Source: Created by author

3.4 Sampling

Unlike quantitative research that uses random sampling, qualitative grounded theory methodology

follows a theoretical sampling procedure (Auerbach & Silverstein, 2003, pp. 91-98). Theoretical

sampling involves selecting research participants who have information related to the research

concern under study (Auerbach & Silverstein, p. 18). Selection of such research participants may be

done in a variety of ways, depending especially on the goal of the research (Auerbach & Silverstein,

p. 96) as shown in table 9.
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Table 9 Six strategies for theoretical sampling to further develop theoretical constructs

Theoretical sampling strategy Purpose

Convenience sampling To obtain information about the theoretical construct in a
convenient fashion

Extreme or unusual case sampling  To obtain information about extreme or unusual
examples of the theoretical construct

Central or critical case sampling To obtain information about situations where the
theoretical construct is assumed to be present

Typical or paradigm case sampling To obtain information about the theoretical construct in
everyday life

Similar case sampling To obtain information about how the theoretical construct
appears in a range of situations similar to the original
study

Sentitive or political case sampling To obtain information about how the theoretical construct
operations in situations in the public eye

Source: Auerbach & Silverstein (2003, p. 96)

In this study, convenience sampling followed by snowball sampling was used. In the first part,
namely, convenience sampling, a small initial target group was identified for the research. The second
part was the snowball sampling, where based on the inputs and experiences of the convenience target
group, further research participants were identified, contacted, and interviewed. The convenience

sampling led to 10 interviews. Convenience sampling was used to identify further research
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participants using snowball sampling. Following the snowball sampling, a total of forty-six
interviews could be collected, focusing on technology transfer in the refractory industry across
diverse geographical regions. Table 10 shows the distribution of the conducted interviews for
studying cross-country technology transfer across different geographical regions. The data could be
collected for technology transfer to six different countries. The research participants who were
interviewed for data collection were all directly involved in technology transfer in the refractory
industry. The experience of research participants who were interviewed in this study ranged from two
to twenty years in the field of refractory technology transfer to the selected geographical region.

Table 10 Details of interviews conducted for data collection

Country to which Number of Experience of research participants
technology was interviews in technology transfer to the selected
transferred country

India 12 5-20 years

Germany 5 5-20 years

China 8 2-12 years

Ireland 5 2-4 years

Norway S) 1-4 years

USA 5 2-7 years

Brazil 6 4-6 years

Source: Created by author
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3.5 Theoretical Saturation

The grounded theory methodology aims at elaborating the selected research issue, by collecting and
analyzing data that helps create a theoretical explanation for the research issue under study (Glaser
& Strauss, 2017). Theoretical sampling in the grounded theory research, therefore, involves studying
new samples until a point of saturation is reached, meaning, no new information is revealed by
studying new samples (Auerbach & Silverstein, 2003). This is called theoretical saturation, which is,
therefore, guided by the developing theoretical explanation of the phenomenon under study. Figure
9 shows the process of theoretical sampling, consisting of convenience and snowball sampling,
leading the way to theoretical saturation. In the course of this study, theoretical saturation regarding
the lessons learnt and challenges faced in the technology transfer was achieved by about 6 detailed
open-ended interviews per geographical region. In the case of technology transfer to India, 12
interviews were conducted as this was the first region that was studied. Here the twelve interviews
were already scheduled, and the author went ahead with the planned interviews. Even though these
extra interviews in the initial phase of study did not generate significant new information with regards
to the research questions, they served two purposes. Firstly, the extra interviews in the preliminary
phase of the research offered deeper insights into the process of technology transfer beyond the
challenges and limitations. This supported the overall research by creating a better understanding of
the refractory industry from the technology transfer perspective. Secondly, the extra interviews
enabled the author to test and confirm the concept of theoretical saturation as shown in figure 9. This
was useful in the latter phase of the research when identifying interviewees and collecting data for

the other geographical regions.
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Figure 9 Theoretical saturation using convenience and snowball sampling
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4 RESULTS OF THE RESEARCH

In grounded theory methodology, the steps of data-collection and analysis are not completely
separated, but rather overlapping (Goulding, 2002). The grounded theory methodology involves a
constant interaction between the researcher and the data, a process called constant comparison.
Grounded theory methodology uses a coding process for data analysis, moving from a large volume
of collected data, clustering them based on relevancy and similarity to more abstract description of
the phenomenon under study (Auerbach & Silverstein, 2003).

The research is guided by the data. During data collection and analysis, if needed, sample size can be
increased to collect further data (Goulding, 2002). In the first level of analysis, from the raw text
collected by the interviews, the relevant text is identified and selected. These are called first level
codes. In the second step of the analysis, these relevant texts are clustered into repeating ideas or
second level concepts. In the next step of analysis, the repeating ideas are clustered into third level
categories. Once the text has undergone a three-level coding process, the collected codes, concepts
and categories are then used to create a theoretical narrative that offers an explanation to the
phenomenon under study (Auerbach & Silverstein, 2003). The analysis process is shown in figure
10.

Glaser (1992) recommends getting acquainted with the collected data by going over it multiple times.
Transcription of interviews is a time-consuming process and Glaser (1992) recommends that word-
by-word translation of all the interview transcripts is not always mandatory, as long as the central
ideas in the interviews are included in the data analysis. By repeatedly going over the interview, be
it audio or video, the researcher can capture the key ideas and use these for the analysis. Data
collection is not only limited to interviews, as the Glaserian grounded theory methodology allows for
collection of a broad field of data, like photographs, observational memos, documents, etc. For the
purpose of this study, the interviews were recorded as audio files. The interviews were recorded as
audio files. These were played multiple times in order to understand, as Glaser (2004) puts it, ‘What
is happening in the data?’ and to better absorb ‘What is the main concern being faced by the

participant?’ .
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An additional data set, namely the data from an exploratory survey that was conducted at the onset

of the study (Jain, 2021) was also used.

Figure 10 Analysis of the collected data using Glaserian grounded theory methodology
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4.1 Theoretical description of technology transfer in the refractory

industry

The results of the constant comparative analysis were used to develop the theoretical description of

technology transfer for the refractory industry. The theoretical description has been clustered in three

sections, each section addressing one of the research questions. The first section addresses the general

characteristics of the technology transfer, highlighting the technologies that are transferred and the
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role that individuals, teams and tools play in ensuring the technology transfer. The second section
addresses the second research question, namely, the challenges faced in the technology transfer in
the refractory industry. The third section addresses the third and last research question, offering the

lessons learnt in improving the cross-country technology transfer in the refractory industry.

4.2 Addressing the first research question - What are the basic
characteristics of international cross-country technology transfer
in the refractory industry? Which technologies are transferred,
who transfers them and how?

This section elaborates the theory generated for addressing the first research question. The name of
the theory is “The theory of multifaceted technology transfer on the border of traditional elements
and modern challenges of human society . The three subsections below address the three interlinked

elements that were identified when addressing the first research question.

4.2.1 Contemporary and state-of-the art technologies - the “What” of technology
transfer

The first characteristic of the refractory technology transfer that emerged from the current study
focused on what is transferred, namely which technologies are transferred across borders in the
refractory industry. Refractory industry is a traditional industry, finding its existence alongside
several high temperature industries like steel and cement over the last centuries. On one side, the
long history of this industry links it to the traditional aspects of technology. On the other side, faced
with the technological developments and scientific, economic, and environmental challenges of the
twenty-first century, the state-of-the-art technologies in the refractory industry also claim technology
transfer. On the traditional side, knowledge and technologies linked to production equipment,
production processes and product composition receive considerable attention. On the modern side,
technology transfer in the refractory industry finds resonance in the contemporary challenges of

human society, e.g., environmental technologies, reduction of carbon footprint, improving energy
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efficiency, and increasing digitalization in diverse fields of refractory production and application
attract technology transfer. It is this mix of traditional and modern technologies that makes
technology transfer in the refractory industry challenging. The study revealed that technology transfer
in the refractory industry necessitates technical knowledge of the historical evolution and
development in the refractory and associated industries like steel, cement, glass, over the last decades

as well as requires keeping uptodate with the latest technologies and legislations.

4.2.2 Right people and right tools is recipe for success - The “How” and “Who” of
technology transfer

Technology transfer as studied here focused on the human aspect of the cross-country technology
transfer. The interviews conducted with the research participants linked the researcher to the human
side of the cross-country technology transfer. The research participants were identified through
convenience sampling followed by snowball sampling. The research participants who were
interviewed in this study had experience of five to twenty years in the field of technology transfer in
the refractory industry, as shown in table 10 earlier. The research participants covered a wide range
of technologies that were transferred across different countries. At the time when this study was
conducted, the research participants were based in different countries, across Europe, India, and
China. All research participants had physically traveled to the countries to which they worked on

transferring the technologies multiple times.

The study highlighted the key role that individuals and teams play in technology transfer. As one of
the research participants said, “it is not a simple flow in one direction, it is a collaborative effort. For
one side to be able to share technology and knowledge, the person and the team on the other side
should be willing to accept this knowledge and act on it.”. Another research participant added to it,
saying “ You need people who understand that it takes conscious effort on the part of each individual
and the whole organization to make a technology transfer successful. It is a team effort. You need the

best people in the technology transfer team .

Different tools were used for technology transfer, like visits to production, research and customer
sites, participation in scientific conferences, knowledge exchange meetings, creating and sharing

know-how books, on-site support, and remote support via online and digital tools. Research
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participants highlighted that a combination of right people and tools is the key to a technology
transfer. One without the other is a recipe of failure, if the right persons are not equipped with the
right tools or if the best of tools are not supported and used by the right persons, a technology transfer

risks failure.

4.2.3 Holistic view on transferred technologies - the complete picture of technology
transfer

The study showed that technology and knowledge exchange in the refractory industry is deemed
necessary throughout the whole value chain of the products - from raw material acquisition to
production of refractories, to application of refractory products in the high-temperature industries like
cement and steel. Limiting the technology transfer study to only a specific aspect of the value chain
risked missing out on the holistic view of the industry. Therefore, this study aimed to collect
experiences of individuals involved in transfer of diverse technologies across the international
geographical boundaries. The interviews with the research participants revealed the multifaceted
aspect of technology transfer in the refractory industry. Mining and treatment of raw materials,
product composition, mixing and forming of products, heat treatment, packaging, application of
refractories in different industrial conditions, use of knowledge management tools and enterprise
resource planning systems were revealed as the focused streams of cross-border technology and
knowledge transfer in the refractory industry within the scope of the current study. This diversity of
technologies that are transferred in the refractory industry could be revealed due to the snowball
sampling used in this study. The research participant with several years of industrial experience in
technology transfer had worked with multiple individuals and teams in their time working on cross-
border technology transfer and often had contacts to potential research targets in different fields
within the refractory industry. This helped not only in increasing the sample size but also in increasing

the coverage of this study to different fields of refractory industry.
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4.3 Addressing the second research question - What are the
challenges faced in the international cross-country technology
transfer in the refractory industry?

This section elaborates the theoretical description generated for addressing the second research
question. The name of this theory is “Challenges — mismatch between organizational culture,
geographical regional cultures and expectations from international technology transfer”. This

theory is made up of nine components, each of which is highlighted in the subsections below.

4.3.1 Throwing people in at the deep end of the pool

This phrase generally means throwing someone at the deep end of the pool who then has to learn to
swim rather suddenly, without being completely prepared for it. This in-vivo code was used to reflect
how several persons involved in cross-border technology transfer were pulled in without being

prepared for the technology transfer.

Cross-border technology transfers involve people from across different geographical locations
coming together and sharing their knowledge and technology base with each other. This involves
cultural, organizational as well as personal adjustments. In several cases the research participants
stated that the teams involved in cross-border technology transfer were not fully prepared for the
challenges ahead. Also, when preparing the technology transfer, it is often thought that only the
transferor needs to be prepared. This approach fails to consider technology transfer as a bilateral
process, it is not just a give and take process, rather a give, adapt, take, process. It essentially requires
that both, the transferor, and the transferee are prepared for working together, sharing technology,

adapting it to the local conditions and making the technology transfer successful.

An example that was given in this context was from the European research participants who worked
as skilled expatriates in China. They sometimes received less or no intercultural training on how to
deal with people and organizations in China. If such training did take place, these were rather
theoretical with less practical relevance. The real challenge, however, was that the teams in the

transferee countries like China and India, received no training on how to work on technology transfer
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with a European team. This resulted in the fact that the team from Europe landed half-prepared in
these countries, where the local team had low or no experience and training to work with them. This
not only slowed the technology transfer, but also led to several cultural clashes which could
nevertheless be overcome with mutual teamwork and cooperation. This approach, however,
highlights the misleading presumption of certain organizations and teams that technology transfer is
a unidirectional process. A research participant highlighted it well by saying “It is not technology
transfer from Europe to India, rather technology transfer between India and Europe. I don’t
understand why we [the refractory industry] think we can just push a certain technology on someone.
The economies are growing, steel production in India and China is growing. It is a two-way street,
you know. They have probably the highest number of persons working in the refractory industry
globally. We can all [in the global refractory industry] learn from them, you know”. Another
research participant highlighted, “l have been in this field for over ten years now. I still don’t
understand why we don’t prepare people well for a transfer. It is a very resource intensive process
and full of strategic implications for the organization. Language, tools, technologies, we need to
prepare the teams on both sides in the first phase of the [technology] transfer. If we don’t do it earlier,

we pay for it dearly later”.

4.3.2 Knowledge protectionism

This challenge was reported by multiple experts involved in the technology transfer. In the course of
technology transfer, some stakeholders, especially the owners of the knowledge that needed to be
transferred tend to get protective of the knowledge. Knowledge protectionism hinders technology
transfer especially when the boundaries between knowledge as organizational property versus
personal asset tends to blur. The knowledge owners then either tend to slow down the transfer process
in order to win time and gain trust of the transferees, or in some cases they may completely hinder
the technology transfer by refraining from sharing complete information on tools, products, or
processes. Such fragmented technology transfer is a burden on organizational resources, leading to
wastage of financial resources or even loss of motivation in the technology transfer team. As one of
the research participants highlighted, “the technology and knowledge that is transferred within an
organization is not personal property, rather a corporate asset. In technology transfer, the knowledge

73



does not belong to you or to me, it belongs to the company [organization]. We cannot let our personal
biases and prejudices define a corporate project. But it happens, sadly, again and again”. It could
also be assessed that in several cases of knowledge protectionism, the transferees believed that they
were actually acting in the interest of the organization, unaware of the impact that such a behavior
could cause on the cross-country technology transfer. When this issue was taken up with the
transferees, it was highlighted that personal behavior together with fear of misuse of intellectual
property once it is shared were the prime causes of knowledge protectionism. A research participant
addressed this issue saying, “if we are afraid of our [organizational] intellectual property being
misused, we should make the people within the organization more aware of how intellectual property
works. We can’t spend resources in intellectual property protection and then hoard the knowledge.
Knowledge without being shared and applied practically fails to justify the investments we make in

generating it”’.

4.3.3 Cultural hierarchy as an organizational barrier

Hierarchy was reported as a challenge when the European teams were working together with Asian
and South-American teams on international cross-country technology transfer. Be it China, India or
Brazil, the transferors as well as the transferees faced a mismatch with regard to the openness of
communication that could be linked to different perceptions of organizational and social hierarchies

in different countries.

In countries with a strongly defined social and organizational hierarchy, the people involved in
technology transfer were afraid to ask direct questions owing to the fear of being reprimanded or
speaking out of line. Even if the topic under discussion was unclear, often no clear questions were
asked. As one research participant put it, “we had regular meetings to discuss the status updates of
the technology transfer. However, when meetings were held with different hierarchies present in the
room, the technical experts didn’t express their views openly and mildly agreed with their
organizational superiors. This does not help us at all. | then organized separate meetings with the
technical team, without their superiors, so that they can talk openly”. Some transferees, with years
of experience in intercultural hierarchy, enforced a rule on the technology transfer teams, to ask

questions, just in order to encourage everyone in the team, regardless of social or organizational
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order, to clarify their doubt as and when they arise. As one interviewee put it, “every [working] day,
the first thirty minutes were for asking questions. No question was too simple, too complicated, or
too silly.”. Those who implemented such a practice could find a way around the problem. This,
however, could not be enforced everywhere at the onset of the technology transfer processes and
therefore this challenge resonated often when discussing international cross-country technology

transfer in the refractory industry.

4.3.4 Not valuing the time plan

This challenge was highlighted in technology transfer with South-America but was also hinted at in
general for all the countries involved in technology transfer. Different approaches to time
management owing to regional cultures and habits were deemed to affect the flow of international
technology transfer. The research participants emphasized the importance of adhering to a time plan
when working on international technology transfers. As one of the research participants put it,
“respecting time is respecting people. If you don’t respect time and the project timeline, you risk the
project, waste organizational resources, and throw away the efforts of everyone in your team. Time
IS money - old but still true”. Looking at the collected data, the author identified a mismatch in the
expectations with regards to time management, with some regions facing more critique than others.
Interesting enough, it was not a universal West versus East or North versus South phenomenon. The
research participants involved in technology transfer across India and China had lesser problems with
time management, where the time management reportedly worked well. A mismatch of time-
management, with technology transfer timelines being extended to more than twice that of planned,
created hurdles more than that of lost time and money. It reportedly caused frustration and discontent
in the technology transfer team. Additionally, when the members of the technology transfer team
moved to other projects or switched to other roles, the extended timelines caused disinterest, leading
the technology transfer to fall in a slumber in some cases.
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4.3.5 Unwillingness to share and learn

Technology transfer by its definition necessitates the flow of ideas, knowledge, and technologies
from the place of origin to the place of application. This flow is disrupted when the people and teams
involved in technology transfer are unwilling to share knowledge or unwilling to learn something
new. This was evident on the transferor as well as transferee side. Individuals acting as transferors,
owing to some negative previous experiences coupled with the fear of misuse of shared knowledge
and technology were sometimes unwilling to share in full the technology under transfer. When other
team members noticed this unwillingness to share the technology and knowledge, they tried to
address this issue by discussing it within their teams. Sometimes it worked and sometimes not. As
one of the research participants put it, “it [knowledge and technology] is not a personal property. It
is the organization's property. It is doing us no good sitting here on the shelves. Technology needs to
go out, where people can use it to increase business. We need to grow beyond our fear of our own

team. We are all one company”.

4.3.6 Technology dumping

The next challenge faced during international cross-country technology transfer in the refractory
industry was one that resonates with the literature review. It is when the technology transfer teams
focus more on geographical relocation of technology instead of cultural relocation and adaptation of
technology. As one research participant put it, “one would expect that students of history would know
better than to repeat the problems well known from the past. But unfortunately, even now we
[humans] fail to learn from the past. We [technology transferor] need to assess the situation at the
target location. What are their resources? What are their strengths? What are their limitations? .
Adding to this, another research participant mentioned, “what works in a research lab in the United
States or in Europe cannot automatically fit into India, China, Brazil. Or even between European or
American countries, the production facilities are often very different from each other. You cannot

just go and dump the technology there. Such a transfer is a sign of inexperience, naivety and haste.”
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4.3.7 Doing half work and expecting full return

The next challenge that was identified in this study was that of the organizational importance put on
technology transfers in terms of resource allocation. Research participants reported that technology
transfer is a job that requires full concentration of the involved team members. One research
participant highlighted this saying, “ cross-country technology transfer is very resource intensive,
especially if the goal is to make the transfer a success in planned time. You need good people working
with full focus on the [transfer] project. And you need good tools. It is not something that people can
dabble at in their additional time”. Stingy manpower planning was reported by research participants
as a phenomenon that they encountered often in the initial phase of technology transfers. Once the
technology transfer hit a roadblock owing to scarce manpower, more resources were added. This did
help in the following phase of the technology transfer but was rarely able to make up for the lost time.
This challenge was often reported in terms of manpower but was extended by some research

participants to general resource allocation, including equipment, hardware, software and training.

Another aspect that was reported and fits well in this category is the challenge that is faced by the
technology transfer teams when the organization or parts thereof avoid seeing the real picture and the
harsh reality. As one of the research participants put it, “ sometimes we [the organization] see only
what we want to see. We willingly and eagerly see only half of the picture, avoiding the bad or
uncomfortable aspects. But these hit harder in the later phase of the technology transfer. Sometimes
we are out of budget or outside our planned timeline. Sometimes the contractor is delayed. But we
need to learn to accept the reality so that we can act on it fast”. This delayed the response time,
causing the technology transfers to be more cost intensive or in the worst case being scrapped off

completely.

4.3.8 Non-standardized tools and process

One challenge that the research participants highlighted in all the interviews was the effort needed to
transfer technologies across borders using non-standardized tools and equipment. Be it hardware
production equipment like presses, mixers or kilns, software and digital tools like enterprise resource

planning and knowledge management tools, or general processes like quality control, production
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planning, data reporting, to name a few. Non-standardized tools require, in addition to the transferor
and transferee, individuals and teams on both sides who take time in understanding such tools and
exchanging the information. When such resources that could bridge the non-standardized tools and
processes were not planned in the beginning, the negative impact was visible later in terms of delayed
or unsuccessful technology transfers. As one research participant put it, “ In some cases it is possible
to implement standardized tools, in other cases it is out of scope of the technology transfer. But it is
important to calculate the risk such non-standardized tools can have on the transfer at the beginning.
There is nothing wrong in accepting a problem and asking for help at the right time”. Adding to this,
another research participant shared views on the challenges of non-standardized tools saying, “if we
had known that these different systems could have such a big impact on our [technology transfer]
project, we would have asked for more resources. No one thought of it. It delayed our [technology
transfer] project considerably and in the end, we still had to adopt a completely different solution
than planned in the beginning. Best would be if we had standardized tools everywhere [within the

organization]. But we can’t have it. And we need to accept this. But we also can’t ignore it”.

4.3.9 The cultural paradigm

When comparing the ease and challenges of technology transfer across diverse geographical
boundaries and comparing the observations with the previously presented Hofstede and GLOBE
cultural dimensions, a cultural paradigm was noted in this study. In this study, technology transfer
experiences were collected from Austria, Brazil, China, Germany, Ireland, Norway, and the United
States of America. While sharing experiences of their individual and collective technology transfer
experience across different geographical regions, the research participants from central Europe were
unanimous in their opinion that for them technology transfer with China was marked by a significant
ease of transfer as compared to other geographical locations. On the other extreme was Norway,
which was reported unanimously as the most challenging region for technology transfer among the

regions that were studied.

Analyzing this paradox further, the geographical distance between central Europe and China is much
larger than that between central Europe and Norway. Also, the cultural components like language,

food, and religion, differ between central Europe and China more than that between Norway and
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central Europe. The study showed that despite the larger geographical distance and different cultural
aspects, the willingness to learn, exchange ideas and collaborate towards technology transfer worked
exceptionally well in China . As one of the research participants highlighted the experience of
technology transfer between Europe and China, “it was perfect! Everything that we aimed to
implement; we could implement together. Very co-operative, collaborative, and supportive. Most
importantly there were no biases or prejudices”. Another research participant stated that as compared
to India, and South America, working in China was safer, and mentioned, “Safety is important. If |
always have to look over my shoulder and my mind is always full of fear, I think I can’t deliver my
best. In my years of working in China, I never felt unsafe”. That the technology transfer between
Europe and China worked well does not mean there were no challenges. As one research participant
put it, “In China, you have to learn and respect the hierarchy. And one needs to encourage a team
culture where everyone asks questions openly without the fear of losing face. And this you need to
practice each and every day. And you need to be structured in your approach. If you can do this, you

can work harmoniously and exchange ideas and knowledge smoothly”.

On the other hand, the observations regarding technology transfer with Norway revealed the higher
degree of challenge that were faced in the technology transfer. The challenges that were reported
were specifically linked to the human aspect of working with teams in Norway. The research
participants reported lack of sufficient feedback, open exchange of ideas, and willingness to
collaborate openly as the major challenges. As one of the research participants put it, “l was doing
training in Norway, and after the training, I couldn’t gather whether the team there understood what
| said, whether some parts of the training needed to be repeated, explained better or if everything
was clear. There were no expressions. It was as if I couldn’t read their faces”. Another research
participant, who had worked on technology transfer across several geographical regions, added to it
saying, “It was the biggest challenge for me in the beginning. But slowly I learnt that | need to see
beyond the limitations. When working there you need to talk, ask for feedback, ask to collaborate. If

you don’t ask, it will not happen”.

One might say that the differences between China and Norway could be attributed to the East-West
paradigm. But the cultural paradigm that was observed in this study goes well beyond these two
countries. Interviews with research participants who had been involved in technology transfer across

multiple geographical locations revealed that technology transfer even between Austria and

79



Germany, Austria and South America was more challenging than with China. One country that
reportedly offered a favorable ground for technology transfer was Ireland. Looking at these
experiences, the interview participants were invited again for a dialogue to understand this cultural
paradox. In this dialogue, one research participant summarized the phenomenon saying, “Technology
transfer is never an easy process. There are two important components in a technology transfer -
people and technology. And the people need to be willing to transfer the technology, and absorb the
technology, for the transfer to work. They need to look beyond personal and regional cultures, biases,
and limitations. They need to think as a global organization with a common organizational culture.
Some regions do it better than others. Some individuals do it better than others. And the regional

paradox reveals just that”.

4.4 Addressing the third research question - What are the lessons
learnt for improving the technology transfer in the refractory
industry?

This section elaborates the theory generated for addressing the third research question. The name of
the theory is “Lessons learnt - assess, collaborate, evaluate. Create an organizational culture of
technology transfer”. This theory is made up of a total of four components, each of which is

highlighted in the four subsections below.

4.4.1 Prepare the people

Prepare not only the transferor but also the transferee - considering cross-border technology transfer
to be a bilateral technological dialogue, it is important to prepare not only the transferor but also the
transferee to open up and collaborate with each other. The usual practice in multinational corporations
when sending skilled workers or expatriates to another location for technology transfer is to offer
training in language and intercultural aspects to these expatriates. What is often overlooked is that
the transferor, in this example the expatriate, is only one side of the technology transfer process. It is
useful to also prepare the transferee for the upcoming cultural and technological change. This concept
is based on the idea that technology transfer is a bilateral process and not a unilateral one. As one
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research participant put it, “language training is no doubt important in some regions. But above all
else, the technology transfer teams on both sides should talk more, ask more questions, and request
clarification when there are doubts. They should learn to confer and differ”. Preparing the people
also includes preparing the organization, by instilling in the employees a sense of organizational
culture that unites the cross-country teams despite the regional cultural differences. One of the
research participants highlighted it saying, “There are two important components in a technology
transfer - people and technology. And the people need to be willing to transfer the technology, and
absorb the technology, for the transfer to work. They need to look beyond personal and regional
cultures, biases, and limitations. They need to think as a global organization with a common

organizational culture”.

Another aspect that resonated often in the interviews was the need to adhere to a time plan in a
technology transfer. Despite the regional and cultural differences that mark time management and
punctuality across the different geographical regions, the research participants highlighted the
importance of time management in technology transfer multiple times. As one research participant
put it, “respecting time is respecting people. If you don’t respect time and the project timeline, you
risk the project, waste organizational resources, and throw away the efforts of everyone in your

team”.

4.4.2 Adapt the technology

The second lesson that could be drawn from the study was that when planning and executing
technology transfer, technologies need to be adapted to the region receiving the technologies.
Technology dumping or simple geographical relocation of technologies fails to utilize the full
potential of technologies in different regions. This result also resonates with the examples highlighted
in the literature review showing the benefits of cultural adaptation of technologies as compared to
geographical relocation of technologies in international cross-country technology transfer. As one
of the research participants put it, “one would expect that students of history would know better than
to repeat the problems well known from the past. But unfortunately, even now we [humans] fail to
learn from the past. We [technology transferor] need to assess the situation at the target location.

What are their resources? What are their strengths? What are their limitations?” Another research
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participant elaborated on this further by saying, “We [technology transferor] need to assess the
strengths of each region and use them fully during the technology transfer. Each region has different
strengths. Some are good at automation, some are faster with manual manipulation, some have
different raw materials available close to their location, some equipment may be mandatory or even

forbidden by law in some regions”.

4.4.3 Standardize the tools

The research participants highlighted that standardized tools and processes across the organization
could support international cross-country technology transfer. It was also noted that standardization
of tools and processes is not always within the scope of technology transfer, but it needs to be
considered in the beginning as non-standardized tools and processes may necessitate additional
resources in order for the technology transfer to work. As one of the research participants put it “ In
some cases it is possible to implement standardized tools, in other cases it is out of scope of the
technology transfer. But it is important to calculate the risk such non-standardized tools can have on
the transfer at the beginning. There is nothing wrong in accepting a problem and asking for help at

the right time”.

Standardization of tools and processes, however, needs to be done keeping the regional and global
norms, laws, and policies in mind. As one of the research participants highlighted, “No doubt
different countries have different laws and policies, and then there are global laws and
organizational policies. It makes it all the more important to evaluate the regional and organizational
policies, create transparency, and define clear processes that can navigate the technology transfer.
If there is no clarity in this regard, there is so much confusion during the technology transfer”.

4.4.4 Complete the process

Another lesson learnt as reported by the research participants, was to take a holistic approach and to
look at the complete process and not only parts of the process. One example in this regard was
highlighted by a research participant, “One of the things I learnt from my experience is to look at cost
to customer and not just cost of production and do that in the initial phase of technology transfer. In
some regions for example, the import duties or regional taxes are so high that even with lower cost

of production from the technology transfer, the cost to customer could be higher. This could put a
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big question mark on the whole technology transfer”. Another research participant put this further
into perspective by adding, “If a technology transfer aims at a product, then the goal should be to
create a product that is not only producible in the other region but is also sellable out of this region”.
Adding further to this aspect, and highlighting how this could be achieved, the research participants
underscored the importance of creating a cross-functional technology transfer teams, including
different stakeholders like technical experts, production facilities, tax and finance teams, research
and development, from the beginning. This could support in building a holistic approach to
technology transfer.

4,45 Plan, execute and track

As reported by the research participants, taking a holistic approach, involving a cross-functional team,
and evaluating the regional law, policies and limitations are the key to planning an international cross-
country technology transfer. However, planning alone without proper execution is not enough. A
technology transfer, like any other project, needs to be broken down into clear tasks, assigned
responsibles and a timeline, and the progress of each task needs to be controlled at regular intervals.
Highlighting this as a key lesson learnt in international technology transfer, a research participant
mentioned, “We have to break the whole technology transfer into small, clearly defined tasks with
clearly defined roles, responsibilities, and timeframe. And we need to track the progress regularly.
1t is very important. Without tracking, it is like taking a small sailing boat in the ocean, you can’t
control where you are headed”. Another research participant added, “Action tracking brings

discipline. It ensures executions. Without action tracking, it is just a plan with chaotic execution”.
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4.5 Interim Conclusions of the Study

This study aimed to analyze international cross-country technology transfer in the refractory industry.
The literature study showed the history and evolution of technological dialogue in human civilization.
The history of international technology transfer is rich in examples of successful and failed attempts,
across diverse technology disciplines like agriculture, irrigation, railway, electricity, telegraph,
telecommunication, to name a few. Even though technology transfer has been known for centuries,
it still remains relevant today, owing to two reasons - firstly, the technologies that are to be transferred
are changing fast and secondly, the speed of technology transfer is increasing. Therefore, the
approach needed for international technology transfer needs to be adapted to the current times. This
study analyzed technology transfer in the refractory industry from the perspective of individuals who
were directly involved in international cross-country technology transfer in the refractory industry.
Refractories are products that are used in high temperature industrial processes like production of
steel, cement, glass, aluminum, copper, etc. As the global demand for these industrial products grows,
so does the demand for high performance refractories, necessitating technology transfer across

borders in the refractory industry.

This study followed a qualitative Glaserian grounded theory approach. Owing to the scarcity of
literature on technology transfer in the refractory industry, the author aimed to explore the different
aspects of this phenomenon. Glaserian grounded theory was selected as it supports an explorative
study and aids in creating a theoretical description of the phenomenon being studied. Additionally,
the Glaserian grounded theory focuses more on understanding and interpreting the data from the

perspective of the research participants without over-quantification or forced quantification of data.

This study was guided by three research questions, and a Glaserian grounded theory was developed

to address each of the research questions. The results of this study are summarized in table 11.
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Table 11 Summarized results of the analysis

Research question 1

Name of the Theory that
was developed

Elements of Theory

Research question 2

Name of the Theory that
was developed

Elements of Theory

Research question 3

Name of the Theory that
was developed

Elements of Theory

What are the basic characteristics of international cross-country
technology transfer in the refractory industry? Which technologies
are transferred, who transfers them and how?

The theory of multifaceted technology transfer on the border of
traditional elements and modern challenges of human society

Contemporary and state-of-the art technologies - the “What” of
technology transfer

Right people and right tools is recipe of success - The “How” and
“Who” of technology transfer

Holistic view on transferred technologies - the complete picture of
technology transfer

What are the challenges faced in the international cross-country
technology transfer in the refractory industry?

Challenges — mismatch between organizational culture,
geographical regional cultures and expectations from international
technology transfer

Throwing people in at the deep end of the pool
Knowledge protectionism

Cultural hierarchy as an organizational barrier
Not valuing the time-plan

Unwillingness to share and learn

Technology dumping

Doing half work and expecting full return
Non-standardized tools and process

The cultural paradigm

What are the lessons learnt for improving the technology transfer in
the refractory industry?

Lessons learnt - assess, collaborate, evaluate. Create an
organizational culture of technology transfer

Prepare the people

Adapt the technology

Standardize the tools

Plan, implement and track

Source: Created by author
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5 DISCUSSION

5.1 Link to Previous Research

The topic of technology transfer has received much attention in the last decades. The literature review
highlighted a scarcity of scientific literature on international cross country technology transfer,
especially concerning studies that compare technology transfer more than two countries. This study
fills this gap by comparing technology transfer across Austria, Brazil, China, Germany, Ireland,
Norway, and the United States of America. Contemporary literature often focuses on highlighting the
transfer of technologies from the North to the South, or from the West to the East. This study,
however, takes a holistic approach and studies the technology transfer process as a bilateral dialogue
and not just as a unilateral phenomenon. While studying the human aspect of technology transfer,
this study revealed that a holistic view helps avoid biases, reveals the challenges faced by
international organizations during cross-border technology transfer and offers a comprehensive
understanding of lessons learnt that could then be used to build best practices for international
technology transfer assignments. Additionally, the study avoids taking a preconceived North-South
or West-East view on technology transfer, looking at the technology transfer process as a global

technology dialogue.

Contemporary literature also studies the effect of distance on technology transfer, be it geographical
or cultural distance. Normally, it could be understood from the literature that the larger the
geographical or cultural distance, more difficult is it to transfer technologies across border. Such
studies, however, often compare only two countries in practice or derive their data from theoretical
studies of cultural and geographical distance. The cultural paradigm that was identified in this study,
however, showed a different picture. Among the countries like China, Ireland, Norway, the transfer
of technology from Austria and Germany was found to be the easiest for China and the most

challenging for Norway.

Resonance could be found in the scientific literature that underline the significance of organizational
culture to bridge the regional differences. The literature highlights the role of an organizational

culture for better knowledge management and organizational success, among others. This was
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revealed in the current study, that a strong organizational culture of technology transfer could indeed
support the technology transfer goals of an organization and help mitigate the challenges posed by

the regional cultures and mind-sets.

5.2 Scientific Contribution

The literature review revealed a scarcity in systematic study of international cross-country technology
transfer and in the study of human aspect in international technology transfer. This study highlights
the human aspect of international cross-border technology transfer and therewith attempts to fill this
gap in the scientific literature. By analyzing international technology transfer between several
countries, this study collected practical data from the experts directly involved in international
technology transfer assignments — which challenges they faced and which lessons could be learnt
from their experience. This could form the basis for defining organizational best practices for

international technology transfer assignments.

Additionally, using refractory industry as a case study, this study contributes to the scientific literature
in the field of organizational practices and technology transfer in the refractory industry. The
literature review revealed an abundance of technical literature in the field of refractories but a scarcity
of literature on organizational practices, including technology transfer. Considering the relevance of
refractory industry for the industries like steel, cement, glass, etc., this study built on the experience
of experts from the refractory industry.

This study uses Glaserian grounded theory methodology. This research methodology offers the
benefit of conducting an explorative study, flexibility of data collection tools, letting the theory
emerge from the collected data, and all of this while avoiding forced quantification of data. This
study, with focus on international cross-country technology transfer, and using refractory industry as
a case study, necessitated an explorative approach for which the Glaserian grounded theory
methodology was considered appropriate. This study adds to the literature on Glaserian grounded
theory, especially with focus on international cross-country technology transfer in the refractory

industry.
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5.3 Organizational Implication

This study has a direct implication for the organizations involved in international cross-country

technology transfer. A total of 46 interviews were conducted in this study with experts directly

involved in international technology transfer assignments across different countries in the refractory

industry. The results of this study could form the basis for defining the organizational best practices

for international technology transfer assignments.

Figure 11 shows a SWOT analysis, showing the strengths, weakness, opportunities, and threats of

the refractory industry from the viewpoint of international technology transfer. The different elements

of this SWOT analysis are listed below:

Strengths: From the viewpoint of international technology transfer, the strength of the
refractor industry lies in the fact that there is an increasing degree of organizational
consolidation visible in this industry globally. Activities like mergers and acquisitions, joint-
ventures and international collaborations continue to necessitate international technology
dialogue in this industry. With its link to the infrastructure industries like steel, cement, glass,
etc., the refractory industry continues to be an infrastructure relevant industry.

Weakness: As also revealed in this study, from the viewpoint of international technology
transfer, the refractory industry is a mix of traditional technologies and state-of-the-art
technologies. Marked by a high degree of traditional technologies and mindset, this poses to
be a barrier or a weakness when considering international technology transfer assignments.
Opportunity: The refractory industry continues to be of interest and full of opportunities from
the viewpoint of international technology transfer. It is supported by the fact that it is a
infrastructure relevant industry, undergoing a lot of internationalization, and includes an
intricate mix of traditional and state-of-the-art technologies. This necessitates, however, a
focused approach to address the international technology transfer assignments.

Threats: An industrial threat is the high degree of dependance of the refractory industry on
the steel industry. Any changes on the steel market have an impact on the refractory industry.
Another threat is the changing market dynamics and the geo-political conditions. The
traditional carriers of technology, like Europe, show a slow growth in the industry as

compared to traditional receivers of technology like China and India. This also highlights the
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relevance of re-thinking the technology transfer process as a bilateral dialogue as opposed to

a traditional West-East or North-South process.

Figure 11 SWOT analysis of the refractory industry from the viewpoint of international
technology transfer

STRENGTH WEEKNESS
Increasing degree of international A high traditional aspect,

consolidation resistance to change
Continues to be an infrastructure
relevant industry

THREAT

» High dependence on the steel
industry

=  Geo-political risks

= Market dynamics — market is
shrinking in regions that could
transfer technology (e.g., Europe),
need to rethink multilateral technology
transfer

Source: Created by author

5.4 Limitations of the Current Study

Each research is marked by certain limitations, as is also this current study. The limitations arise from
diverse factors, like available resources, time, network, availability of research participants, to name
a few. This study is an attempt to highlight the human aspect of international technology transfer,
using the refractory industry as a case study. One of the limitations is the selection sample size. The
author used theoretical sampling followed by snowball sampling until a theoretical saturation was
achieved. It would, however, be correct to say that the list of interview participants reveals only a

limited sample size and is not an exhaustive list.
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5.5 Recommendations for Further Research

This study took a holistic approach on international cross-country technology transfer in the
refractory industry by interviewing research participants within one single organization. Further
research in this field could take into account that a holistic view on international technology transfer
might be suitable to the current times of internationalization and ever-changing geo-political
landscape. This study could be used as a basis and be extended to define organizational best practices
for international cross-country technology transfer assignments across different organizations and
industries. The literature review revealed that there is no one universal solution that may fit all
industries and organizations and industry-specific studies continues to be relevant, even in today’s

time of continuously evolving technological landscape and ever changing geo-political setup.

The cultural paradigm revealed in this study when analyzing technology transfer across countries
with different geographical and cultural distance indicates an anomaly to the traditional West-East or

North-South technology transfer theories and could also form the basis of further research.
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6 CONCLUSION

This section summarizes this study and offers recommendation for using the results of this study
further across organizations and industries. This aim of this study was to highlight human aspects
linked to international cross-country technology transfer in the refractory industry. Starting with the
literature review, the history of technological dialogue in the human civilization was highlighted. The
human history has been marked with continued technological developments, that then found their
way across the globe. From railways and telegraphs to artificial intelligence and vaccines,
technologies that were once developed in one corner of the world have over time found their way in
the cultures, regions, organizations, and industries across the world. The literature review revealed
the multifaceted aspect of technology transfer in the human history, how diverse technologies
developed in one part of the world, could be transferred across borders by the support of several
agents like policy makers, scientific institutions, industries and traders, financial institutions, to name
a few. Over time, as technologies grew more complex, so did the international technological dialogue.
Looking at the long history of international technological dialogue in the human civilization, one is
bound to ask whether the study of international technology transfer is relevant in today’s time. This
has also been discussed in the literature review. The literature study shows that with ever increasing
globalization, ever changing geopolitical situations, and increasing costs of research and
development, the focus on accelerated technology transfer continues to be relevant even in

contemporary times.

Technology transfer by definition, aims at bringing new and existing technologies from the point of
creation to the point of application, thereby enabling commercialization of technologies and
justifying the investments made in the research and development. Additionally, technology transfer
facilitates capacity building and with faster dissemination of technologies, duplication of efforts can
be avoided thereby facilitating better use of scientific and financial resources. The lessons from
history revealed that technology transfer existed centuries ago. The contemporary literature abounds
in studies that consider technological dialogue to be in a specific geographical direction. But a closer
look at the historic literature revealed that the technological dialogue in history never followed a
specific geographical direction, it was never clearly West to East or North to South. In order to

address this paradox, the author took a holistic approach, and followed the flow of technology in
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whichever direction the research participants reported, instead of preconceived geographical

limitations.

Refractories are industrial products that are used in high temperature industrial applications like
production and treatment of molten metals, glass, cement, to name a few. Refractories are therefore
an integral pillar of all industrial products that need high temperature treatment at some part of their
value chain. This links the refractory industry to the industrial materials like steel, cement, glass, and
aluminium. As the global demand for such materials grows, so does the demand for refractories.
Building on over a decade of professional industrial experience in the refractory industry, the author
selected this industry as a case to study international cross-country technology transfer. The literature
review revealed two missing links in the scientific literature. First, the scarcity of scientific literature
on cross-country technology transfer , and second, the scarcity of literature on technology transfer

specific to the refractory industry. This study aims to address this gap in the scientific literature.

With the aim of exploring the human aspect of international technology transfer in the refractory
industry, several research methodologies were compared to find the suitable fit for this research.
Qualitative research, with the proximity to the research subject, and offering the possibility to study
the research subject in their natural surrounding emerged as the preferred choice. Qualitative
research, however, includes several forms of research methodologies, namely, case study, ethnology,
grounded theory, narrative study, and phenomenology. Each of these is suited for a different target
group. Out of these research methodologies, grounded theory, more specifically Glaserian grounded
theory methodology, was selected for this research as it offered the possibility to conduct explorative
research, allowing the theory to emerge from the collected data. Additionally, Glaserian grounded
theory enables the research to be closely associated with the research subject without forced

quantification of research data.

This study was guided by three research questions. The first research question addressed the basic
characteristics of technology transfer in the refractory industry — which technologies are transferred
and how they are transferred. The theoretical description addressing this research question was titled,
“The theory of multifaceted technology transfer on the border of traditional elements and modern
challenges of human society”. The study revealed that refractory industry is an intricate mix of
conventional and modern technologies. From metal processing to digitalization, recycling and

environmental technologies, this industry is marked by international technology transfer covering a
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wide spectrum of knowledge and technology. The study also showed that technology in the refractory
industry is transferred with the help of diverse tools facilitated by people. Visits to production,
research and customer sites, participation in scientific conferences, on-site support and remote
support via online and digital tools were some of the ways how technology was reportedly transferred.

The human aspect of technology transfer analyzed in detail in the next research questions.

The second research question addressed the challenges faced by individuals involved in international
technology transfer in the refractory industry. Following the Glaserian grounded theory approach,
the theoretical description generated for addressing this research question was titled, “Challenges —
mismatch between organizational culture, geographical regional cultures and expectations from
international technology transfer”. This consisted of nine elements that highlighted different
challenges faced by industry experts when transferring technology across diverse geographical

boundaries. These nine elements are:

e Throwing people in at the deep end of the pool: insufficient preparation for the transferor
and transferee, highlighting the significance of training both sides involved in technology
transfer

e Knowledge protectionism: unwillingness to share information due to personal biases, fear
of loss of intellectual property or due to missing clear organizational guidelines

e Cultural hierarchy as an organizational barrier: mismatch of cultural hierarchies that
hinder a free flow of knowledge in the desired direction

e Not valuing the time-plan: mismatch between cultural interpretation of time and the time-
plan set by the organization for the technology transfer

e Unwillingness to share and learn: highlights the important role that individuals and teams
play in technology transfer. If the individuals or teams are unwilling to share or learn from
each other, technology transfer becomes a challenge.

e Technology dumping: this finding resonates with lessons learn from history as revealed by
the literature review. Simple geographical relocation of technologies without cultural
adaptation could render the technology transfer a failure.

e Doing half work and expecting full return: this element indicates the mismatch between
the expectations from technology transfer and the resources invested in it. A half-hearted
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approach to international technology transfer could only extend the timelines, increase the
cost, or even render the technology transfer to be a failure.

e Non-standardized tools and process: even though it is often difficult to have standardized
tools and processes across the complete span of a multinational organization, non-
standardized tools and processes could hinder the technology transfers. The study showed
that even if standardization of tools and processes is out of scope of the technology
transfer, it needs to be considered as a risk and mitigation measures should be planned in
advance.

e The cultural paradigm: this element of the analysis revealed that challenges faced in
international technology transfer could not be defined by a West-East or North-South
phenomenon. Research participants unanimously attributed China as the easiest location
for technology transfer despite large geographical and cultural distance with respect to
Europe. Norway, on the other side, was reported as the most challenging region for
international technology transfer among the geographical regions that were studied.
Willingness to learn and share, implement, and adapt technologies were attributed as the
major factors affecting this paradox.

The third research question addressed the lessons learnt by individuals involved in international

technology transfer in the refractory industry. Following the Glaserian grounded theory approach,

the theoretical description generated for addressing this research question was titled, “Lessons learnt

- assess, collaborate, evaluate. Create an organizational culture of technology transfer”. This

theoretical description comprised of four elements that were as follows:

e Prepare the people: the study showed that often while training employees and teams for
international technology transfer, only one side, namely, the transferor is trained. This study,
however, revealed that preparing both sides, namely the transferor and the transferee could
facilitate technology transfer across borders. This resonates also with the literature review,
where it was seen that technology transfer is a bilateral process and not a unilateral one. For
one side to be able to transfer a technology, the other side should be prepared and willing to
receive the technology.

e Adapt the technology: the research participants emphasized that during international

technology transfer, technologies need to be adapted to the receiving location. A simple
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geographical relocation of technology with disregard to the local conditions, laws, technical
capabilities could endanger the success of international technology transfer.

e Standardize the tools: non-standardized tools and processes often challenge the success of
international technology transfer. The research participants underlined the importance of
standardized tools and processes. It could therefore be recommended to standardize the tools
and processes where possible and to evaluate and analyze the risk of non-standardized tools
and processes where standardization is not included within the scope of the technology
transfer.

e Plan, implement and track: the best plans are fruitless without a meticulous execution. Along
these lines, the study recommends dividing the technology transfer assignment into clearly
defined tasks, assigning clear roles and responsibilities, together with a time plan and
deadlines. International technology transfer is a resource intensive process and with regular

action-tracking an efficient use of resources could be realized.

This study aimed to bring the refractory industry to the forefront of technology transfer research.
Additionally, it aimed to highlight the significance of human aspect in international cross-country
technology transfer by comparing technology transfer experiences in not one or two but a total of six
geographical regions. With the ever changing technological and geopolitical landscape, new
technologies continue to emerge, and international technology transfer continues to be relevant even
in the contemporary times. The fact that the research participants revealed several challenges faced
in international technology transfer highlights that a universal set of best practices that could be
implemented universally across all regions and industries fails to exist. Another fact that resonated
throughout the study was a need for an overarching organizational culture that enables bridging the
cultural distances across geographies. What this study also revealed is that technology transfer is a
bilateral dialogue that requires active participation, preparation, and involvement from both, the
transferor, and the transferee. To consider international technology transfer only as a unilateral
process and focusing only on the transferor and ignoring the needs of the transferee could hinder the
success of internal technology transfer. Although this study focused on refractory industry for
analyzing the human aspect of technology transfer, its essence echoes across other industries as well.
Regardless of the industry, the author recommends analyzing the results of this study with the
individuals and teams involved in international technology transfer and using these results as basis

to develop best organizational practices for enabling international technology transfer.
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7/ RESUME

Tato Stadia sa zameriava na medzinarodny transfer technologii medzi krajinami v Ziaruvzdornom
priemysle. Podl'a kvalitativneho pristupu Glaserovej zakotvenej tedrie sa tdaje zbierali pomocou
polostruktirovanych rozhovorov. Zozbierané udaje boli nasledne analyzované pomocou

trojstupfiového procesu analyzy s cielom ziskat’ teoreticky opis vyskumnych otazok.

Ziaromaterialy su priemyselné vyrobky s vysokou teplotou tavenia, ktoré si dokazu zachovat’ svoje
Strukturdlne vlastnosti pri vysokej teplote (Mason, 2016). Vdaka svojej schopnosti odolavat’
vysokym teplotam tvoria ziaruvzdorné materidly neoddelitelni sucast’ vysokoteplotnych
priemyselnych procesov, ako je vyroba ocele, cementu, skla, hlinika atd’ (Caniglia a Barna, 1992;
Yurkov, 2015). Pouzivanie ziaruvzdornych materidlov mozno vysledovat’ az do davnych ¢ias I'udske;j
civilizacie, ¢o naznacuje skoré pouzivanie Fenicanmi a Cifianmi (Didier, 1997, s. 6). To, ¢o robi
ziaruvzdorné materidly relevantnymi pre globalne hospodarstvo, je nevyvratiteI'na suvislost’ alebo
skor zavislost’ vysokoteplotnych odvetvi, ako st oceliarsky, hlinikarsky a sklarsky priemysel, od
ziaruvzdornych vyrobkov (Semler, 2014), ¢im sa Zziaruvzdorné materialy stavaju zakladnym
kamenom hospodarskeho, ako aj infraStruktirneho rastu. Celosvetovy trh so Ziaruvzdornymi
vyrobkami sa odhaduje na priblizne 20 miliard EUR, pricom viac ako polovica dopytu pochadza z

oceliarskeho priemyslu (RHIM, 2021a).

Stadia literatary ukazuje, Ze medzinrodny transfer technolégii je sim o sebe témou, ktora existuje
uz starocia. Transfer technologii bol tiez predmetom stidia z r6znych hl'adisk, a to na medzinarodnej,
narodnej a podnikovej urovni. Aj napriek tomu, Ze vedecka literattra v oblasti transferu technoldgii
je bohatd, z literarneho vyskumu vyplyva jedno jasné posolstvo, a to absencia univerzalneho transferu
technolégii, ktory by sa dal aplikovat’ na vSetky odvetvia a organizacie. Ak vidime ulohu, ktora
transfer technol6gii zohrava v narodnych a medzinarodnych ekonomikéch a v raste organizécii, a
neustale sa meniace prostredie novych technolégii, ktoré poznacuje dvadsiate prvé storocCie, stadium
medzindrodného transferu technologii zostava aktualne aj v sucasnosti. S tymto pohl'adom mala tato

Studia dva ciele.

Po prvé, cielom tejto Studie je preklenut’ chybajuce stuvislosti, ktoré boli identifikované vo vedecke;j

literatare. Jednym z tychto chybajucich clankov bol nedostato¢ny vyskum prenosu technolégii medzi
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krajinami. Druhym chybajucim ¢lankom identifikovanym vo vedeckej literatdre bolo zameranie
stadii o transfere technoldgii v Ziaruvzdornom priemysle. Ziaruvzdorny priemysel je zédkladnym
kameniom oceliarskeho priemyslu. Hoci je oceliarsky priemysel ¢asto spojeny s rastom infrastruktury
a hospodarskym rozvojom Statov, vedeckd komunita venovala ziaruvzdornému priemyslu len
obmedzent pozornost’, najmé pokial’ ide o0 medzindrodné interakcie a transfer technologii. Cielom
tejto Studie je prostrednictvom pohladu na medzinarodny transfer technologii medzi jednotlivymi
krajinami, ktory je $pecificky pre ziaruvzdorny priemysel, preklenut’ zistené chybajuce stvislosti v

literatdre.

Po druhé, cielom tejto Stdie je priniest pohlad na medzindrodny transfer technolégii v
ziaruvzdornom priemysle na Grovni podniku. Ciel'om tejto $tudie je na zéklade vysledkov vyskumu
doplnit’ poznatkovu zakladiiu o transfere technoldgii medzi krajinami na Grovni podnikov. Na
zéklade skusenosti osdb, ktoré¢ sa priamo podielaji na medzindrodnom transfere technologii, je
cielom tejto Stadie identifikovat’ problémy pri transfere technoldgii v réznych geografickych

regionoch, ktoré su Specifické pre ziaruvzdorny priemysel.

Vyskumné otazky

V stvislosti s medzinarodnym transferom technoldgii medzi krajinami v Ziaruvzdornom priemysle

sa tato Stadia zameriava na tieto vyskumné otazky:

1. AKké su zakladné charakteristiky medzinarodného prenosu technolégii medzi krajinami v
ziaruvzdornom priemysle? Ktoré technoldgie sa prendsaju, kto ich prenasa a ako?

2. Akym vyzvam celi medzindrodny transfer technologii medzi krajinami v Ziaruvzdornom
priemysle?

3. Aké su poznatky pre zlepsSenie transferu technologii v ziaruvzdornom priemysle?

Metodolégia vyskumu

Tato Studia sa riadila kvalitativnou metodolégiou Glaserovej zakotvenej tedrie. Vychadzala z
interpretacnej povahy glaserovskej metodoldgie zakotveného vyskumu, pricom umoznila udajom

vyrozpravat’ pribeh a rozvinat’ teoreticky opis bez zbyto¢nej mechanizovanej analyzy. Literatura o
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pouzivani metodoldgie zakotvenej tedrie v Ziaruvzdornom a oceliarskom priemysle je nedostato¢na
a sucasna Studia rozsiruje pouzivanie zakotvenej teorie na tieto odvetvia. Vyskum zakotvenej tedrie
sa zacina vyskumnym konstruktom alebo vyskumnou otazkou namiesto hypotézy. Po zbere a analyze

udajov vznika ako vysledok Stidie teoreticky opis, ktory je zamerany na rieSenie vyskumnych otazok.

Zber udajov

Tato Studia sa uskutocnila metdodou polostrukturovaného rozhovoru. Rozhovory sa uskutocnili s
osobami, ktoré maju priame profesionalne skisenosti v oblasti prenosu poznatkov a technologii v
ziaruvzdornom priemysle v réznych geografickych lokalitach. V tabulke 1 je uvedené rozdelenie

ucastnikov vyskumu a v tabulke 2 st uvedené otazky poloZené v poloStruktirovanych rozhovoroch

Tabul’ka 1 Podrobnosti o rozhovoroch uskuto¢nenych na ticely zberu udajov

Krajina, do ktorej Pocet rozhovorov Skusenosti uéastnikov vyskumu s
bola technoldgia transferom technolo6gii do vybranej
prenesena krajiny

India 12 5-20 rokov

Nemecko 5 5-20 rokov

Cina 8 2-12 rokov

irsko 5 2-4 roky

Norsko 5 1-4 roky

USA 5 2-7 rokov

Brazilia 6 4-6 rokov

Zdroj: Vytvorené autorom
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Tabulka 2 Dotaznik pouZity v poloStruktirovanych rozhovoroch v tejto Studii

Sériové ¢islo Otazka Otvorena alebo
uzavreta otazka

1 Podiel’ali ste sa priamo na transfere technologii? Uzavreté

2 Medzi ktorymi geografickymi regionmi ste pracovalina  Otvorené
prenose technoldgie?

3 Ktoré technologie boli prenesené? Otvorené
4 Ako bola technoldgia prenesena? Otvorené
5 Aké boli vyzvy pri prenose technologii medzi réznymi Otvorené

geografickymi regionmi?

6 Co by ste mohli navrhnut’ na zlepsenie prenosu Otvorené
technoldgii medzi réznymi geografickymi regionmi?

Zdroj: Vytvorené autorom

V metodoldgii zakotvenej tedrie nie st kroky zberu a analyzy udajov Uplne oddelené, ale skér sa
prekryvaji (Goulding, 2002). Metodoldgia zakotvenej tedrie zahfila neustdlu interakciu medzi
vyskumnikom a udajmi, proces nazyvany neustale porovnavanie. Metodoldgia zakotvenej teorie
vyuziva pri analyze udajov proces kddovania, pricom sa postupuje od vel'kého objemu zozbieranych
udajov, ich zoskupovania na zéklade relevantnosti a podobnosti az po abstraktnejsi opis skimaného

javu (Auerbach, Silverstein, 2003).

Vyskum sa riadi idajmi. Pocas zberu a analyzy udajov sa v pripade potreby moze velkost vzorky
zvacsit, aby sa ziskali d’alSie udaje (Goulding, 2002). V prvej Grovni analyzy sa zo surového textu
ziskaného rozhovormi identifikuje a vyberie relevantny text. Tieto sa nazyvaju kédy prvej drovne. V
druhom kroku analyzy sa tieto relevantné texty zoskupujui do opakujicich sa myslienok alebo pojmov
druhej urovne. V d’'alSom kroku analyzy sa opakujice sa myslienky zoskupuji do kategorii tretej

urovne. Ked text prejde trojuroviiovym procesom kodovania, zhromazdené kody, koncepty a
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kategorie sa potom pouziju na vytvorenie teoretického rozpravania, ktoré ponuka vysvetlenie

skamaného javu (Auerbach a Silverstein, 2003).

Analyza - Teoreticky opis transferu technologii v Ziaruvzdornom priemysle

Vysledky konsStantnej komparativnej analyzy boli pouzité na vypracovanie teoretického opisu
transferu technologii pre ziaruvzdorny priemysel. Teoreticky opis bol zoskupeny do troch casti,
pricom kazda Cast’ sa zaoberd jednou z vyskumnych otdzok. Prva Cast’ sa zaobera vSeobecnymi
charakteristikami transferu technologii, priCom zddraznuje technologie, ktoré sa prendsaji, a ulohu,
ktoru pri zabezpecovani transferu technologii zohravaju jednotlivei, timy a néstroje. Druhd Cast’ sa
zaobera druhou vyskumnou otazkou, a to vyzvami, ktorym ¢eli transfer technologii v ziaruvzdornom
priemysle. Tretia Cast’ sa zaobera tret'ou a poslednou vyskumnou otazkou a pontka poznatky ziskané

pri zlepSovani prenosu technoldgii medzi krajinami v Ziaruvzdornom priemysle.

RiesSenie prvej viskumnej otazky - Aké su zakladné charakteristiky
medzindarodného transferu technoldogii medzi krajinami v Ziaruvzdornom
priemysle? Ktoré technologie sa prendsaju, kto ich prendSa a ako?

V tejto Casti je rozpracovana teoria vytvorend na riesenie prvej vyskumnej otazky. Nazov tedrie je
"Teoria mnohostranného transferu technologii na rozhrani tradicnych prvkov a modernych vyziev
ludskej spolocnosti". Nasledujuce tri podkapitoly sa zaoberaju tromi vzajomne prepojenymi prvkami,

ktoré boli identifikované pri rieSeni prvej vyskumnej otazky.

e Sucasné a najmodernejSie technologie - ""¢o"" transferu technologii

Prva charakteristika transferu Ziaruvzdornych technologii, ktora vyplynula z tejto $tadie, sa zamerala
na to, ¢o sa prenasa, konkrétne ktoré technologie sa v ziaruvzdornom priemysle prenasaju cez
hranice. Ziaruvzdorny priemysel je tradi¢nym odvetvim, ktoré v poslednych storoéiach existovalo

popri viacerych odvetviach s vysokou teplotou, ako je oceliarsky a cementarsky priemysel. Dlha
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historia tohto odvetvia ho na jednej strane spdja s tradi¢nymi aspektmi technologie. Na druhej strane,
tvarou v tvar technologickému vyvoju a vedeckym, hospodarskym a environmentalnym vyzvam
dvadsiateho prvého storocia si najmodernejsie technoldgie v ziaruvzdornom priemysle tiez narokuju
na transfer technolédgii. Na tradi¢nej strane sa zna¢na pozornost’ venuje poznatkom a technol 0giam
spojenym s vyrobnymi zariadeniami, vyrobnymi procesmi a zloZenim vyrobkov. Na modernej strane
nachddza transfer technologii v ziaruvzdornom priemysle odozvu v sucasnych vyzvach l'udskej
spolo¢nosti, napr. environmentalne technoldgie, znizovanie uhlikovej stopy, zvySovanie energeticke;j
ucinnosti a rastica digitalizdcia v rozmanitych oblastiach vyroby a aplikacie ziaruvzdornych
materidlov pritahuja transfer technologii. Prave tdto kombindacia tradicnych a modernych technologii
robi transfer technoldgii v Ziaruvzdornom priemysle naroénym. Stadia odhalila, Ze transfer
technolégii v ziaruvzdornom priemysle si vyZaduje technické znalosti o historickom vyvoji a vyvoji
v Ziaruvzdornom a suvisiacich odvetviach, ako je oceliarsky, cementarsky, sklarsky priemysel, za

posledné desatrocia, ako aj udrziavanie aktualneho stavu najnovsich technologii a legislativy.

e Spravni Pudia a spravne ndstroje sui receptom na uspech - ""Ako™ a "'Kto" v transfere

technologii

Transfer technologii, ktory sa tu skimal, sa zameral na 'udsky aspekt transferu technol6gii medzi
krajinami. Rozhovory uskuto¢nené s tcastnikmi vyskumu prepojili vyskumnika s 'udskou strankou
transferu technolégii medzi krajinami. Ugastnici vyskumu boli identifikovani prostrednictvom
pohodIného vyberu, po ktorom nasledoval vyber metodou snehovej gule. Ugastnici vyskumu, s
ktorymi boli v tejto $tadii uskuto¢nené rozhovory, mali pit’ az dvadsatrocné skusenosti v oblasti
transferu technologii v ziaruvzdornom priemysle, ako je uvedené v predchadzajucej tabulke 10.
Ucastnici vyskumu pokryvali Siroka $kalu technol6gii, ktoré boli transferované v roznych krajinach.
V case, ked sa tato Studia uskutocnila, ucastnici vyskumu sidlili v réznych krajinach, v Europe a
Azii. Vsetci ucastnici vyskumu fyzicky cestovali do krajin, v ktorych pracovali na prenose

technoldgii, viackrat.

Stadia zdoraznila kIi¢ova ulohu, ktorti pri prenose technolégii zohravaju jednotlivci a timy. Ako
povedal jeden z Gi¢astnikov vyskumu, "nie je to jednoduchy tok jednym smerom, je to spolocné usilie.

Aby jedna strana mohla zdielat' technologie a znalosti, osoba a tim na druhej strane by mali byt
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ochotni tieto znalosti prijat a konat podla nich.”. Dalsi uastnik vyskumu ho doplnil slovami: "
Potrebujete ludi, ktori chapu, Ze na to, aby bol transfer technologii uspesny, je potrebné vedomé
usilie kazdého jednotlivca a celej organizacie. Je to timové usilie. V time pre transfer technologii

potrebujete tych najlepsich ludi".

Na prenos technoldgii sa vyuzivali rézne nastroje, ako napriklad navstevy vyrobnych, vyskumnych
a zédkaznickych pracovisk, ucast’ na vedeckych konferenciach, stretnutia zamerané na vymenu
poznatkov, vytvaranie a zdielanie knih know-how, podpora na mieste a podpora na dialku
prostrednictvom online a digitdlnych nastrojov. Uéastnici vyskumu zdéraznili, ze kPa¢om k transferu
technolégii je kombinécia spravnych l'udi a néstrojov. Jedno bez druhého je receptom na neuspech,
ak spravne osoby nie st vybavené spravnymi nastrojmi alebo ak tie najlepSie nastroje nie su

podporované a pouzivané spravnymi osobami, transfer technoldgii riskuje netspech.

e Komplexny pohl’ad na transfer technolégii - Uplny obraz transferu technologii

Stadia ukazala, Ze vymena technologii a poznatkov v Ziaruvzdornom priemysle sa povazuje za
nevyhnutni v celom hodnotovom retazci vyrobkov - od ziskavania surovin, cez vyrobu
ziaruvzdornych materidlov az po pouzitie ziaruvzdornych vyrobkov vo vysokoteplotnych
odvetviach, ako su cementarensky a oceliarsky priemysel. Obmedzenie Studie o transfere technolédgii
len na urcity aspekt hodnotového retazca by znamenalo riziko, Ze sa vynecha komplexny pohl'ad na
toto odvetvie. Cielom tejto Studie bolo preto zhromazdit’ skiisenosti jednotlivcov zapojenych do
prenosu rdznych technoldgii naprie¢ medzindrodnymi geografickymi hranicami. Rozhovory s
ucastnikmi vyskumu odhalili mnohostranny aspekt prenosu technologii v ziaruvzdornom priemysle.
Tazba a Giprava surovin, zloZenie vyrobkov, mie$anie a tvarovanie vyrobkov, tepelné spracovanie,
balenie, pouzitie ziaruvzdornych materidlov v réznych priemyselnych podmienkach, vyuzivanie
nastrojov riadenia znalosti a systémov planovania podnikovych zdrojov sa odhalili ako cielené prudy
cezhrani¢ného prenosu technologii a znalosti v Ziaruvzdornom priemysle v ramci tejto Studie. Tuto
rozmanitost’ technologii, ktoré sa prenasaju v ziaruvzdornom priemysle, bolo mozné odhalit’ vd’aka
vyberu vzorky snehovej gule pouzitej v tejto §tadii. Uastnik vyskumu s niekolkoroénymi
priemyselnymi skusenostami v oblasti transferu technoldgii spolupracoval pocas svojej prace na

cezhrani¢nom transfere technologii s viacerymi jednotlivcami a timami a Casto mal kontakty na
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potencidlne ciele vyskumu v réznych oblastiach v ramci Ziaruvzdorného priemyslu. To pomohlo
nielen pri zvac¢Seni velkosti vzorky, ale aj pri rozSireni zaberu tejto Stadic na rdzne oblasti

ziaruvzdorného priemyslu.

RieSenie druhej vyskumnej otazky - Aké su vyzvy, ktorym Celi medzindarodny
transfer technologii medzi krajinami v Ziaruvzdornom priemysle?

V tejto Casti je spracovany teoreticky opis vytvoreny na rieSenie druhej vyskumnej otdzky. Nazov
tejto teorie je "Vyzvy - nesiulad medzi organizacnou kultirou, geografickymi regiondlnymi kultiurami
a ocakadvaniami od medzinarodného transferu technologii”. Tato tedria sa sklada z deviatich zloZiek,

z ktorych kazda je zvyraznend v podkapitolach nizsie.

e Hadzanie Pudi do hlbokého bazéna

Toto slovné spojenie vo vSeobecnosti znamend hodit’ nieckoho do hlbokého bazéna, ktory sa potom
musi nau¢it’ plavat’ pomerne nahle, bez toho, aby bol na to uplne pripraveny. Tento kdd in vivo bol
pouzity na vyjadrenie toho, ako bolo niekol’ko o0s6b zapojenych do cezhrani¢éného prenosu

technoldgii vtiahnutych do vody bez toho, aby boli na prenos technologii pripravené.

Cezhrani¢né transfery technologii zahfnaju stretnutia 'udi z réznych geografickych lokalit, ktori sa
navzajom delia o svoje znalosti a technologicka zakladiu. To si vyzaduje kulturne, organiza¢né, ako
aj osobné prispdsobenie. Vo viacerych pripadoch Gcastnici vyskumu uviedli, ze timy zapojené do
cezhrani¢ného prenosu technologii neboli Gplne pripravené na vyzvy, ktoré ich ¢akaja. Pri priprave
transferu technologii sa tiez Casto predpoklada, ze pripraveny musi byt len transferujuci subjekt.
Tento pristup neberie do Gvahy transfer technoldgii ako dvojstranny proces, nie je to len proces
davania a prijimania, skor proces davania, prisp6sobovania, prijimania. V podstate si vyzaduje, aby
boli obaja, odovzdéavajuci aj prijimajaci, pripraveni na spoluprdcu, zdielanie technologie, jej

prisposobenie miestnym podmienkam a uspesny transfer technologie.
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V tejto suvislosti bol uvedeny priklad europskych ucastnikov vyskumu, ktori pracovali ako
kvalifikovani cudzinci v Cine. Niekedy absolvovali menej alebo vobec Ziadne medzikultirne
skolenie o tom, ako jednat’ s l'ud’'mi a organizaciami v Cine. Ak sa takéto $kolenia uskuto¢nili, boli
skor teoretické s menSim praktickym vyznamom. Skuto¢nou vyzvou vsak bolo, ze timy v krajinach,
do ktorych sa transfer uskutoénil, ako napriklad Cina a India, nedostali ziadne $kolenie o tom, ako
pracovat’ na transfere technologii s eurdpskym timom. To malo za nasledok, Ze tim z Eur6py pristal
v tychto krajinach napoly pripraveny, priCom miestny tim mal malo alebo Ziadne skusenosti a
Skolenia na spolupracu s nimi. To nielenze spomalilo transfer technoldgii, ale viedlo aj k viacerym
kultirnym stretom, ktoré sa vsak dali prekonat’” vzajomnou timovou pracou a spolupracou. Tento
pristup vSak poukazuje na mylni domnienku niektorych organizacii a timov, Ze transfer technologii
je jednosmerny proces. Dobre to vystihol jeden z tGcéastnikov vyskumu, ked povedal: "Nejde o
transfer technolégii z Eurépy do Indie, ale skér o transfer technoldgii medzi Indiou a Eurdpou.
Nechapem, preco si my [Ziaruvzdorny priemysel] myslime, ze moZeme len tak niekomu vnucovat
urcitii technologiu. Ekonomiky rastii, vyroba ocele v Indii a Cine rastie. Je to obojsmernd ulica, viete.
Maju pravdepodobne najvyssi pocet 0sob pracujucich v Ziaruvzdornom priemysle na svete. Vsetci
[v globdlnom Ziaruvzdornom priemysle] sa od nich mézeme ucit, viete". Dalsi Gcastnik vyskumu
zdoraznil: "V tejto oblasti pracujem uz viac ako desat rokov. Stdle nechapem, preco ludi dobre
nepripravujeme na prestup. Je to proces velmi narocny na zdroje a plny strategickych dosledkov pre
organizaciu. Jazyk, ndstroje, technoldgie, musime pripravit' timy na oboch strandach v prvej faze

prenosu [technologie]. Ak to neurobime skér, neskor za to draho zaplatime™.

e Znalostny protekcionizmus

Tato vyzvu uviedli viaceri odbornici zapojeni do prenosu technoldgii. V priebehu transferu
technologii maju niektoré zainteresované strany, najmé vlastnici znalosti, ktoré je potrebné preniest,
tendenciu chranit’ si tieto znalosti. Znalostny protekcionizmus brani transferu technologii najmé
vtedy, ked sa hranice medzi znalostami ako majetkom organizacie a osobnym majetkom maju
tendenciu stierat’. Vlastnici znalosti maju potom tendenciu bud’ spomalit’ proces prenosu, aby ziskali
¢as a doveru nadobudatel'ov, alebo v niektorych pripadoch mézu tGplne branit’ prenosu technologii

tym, Ze sa zdrzia zdiel'ania Uplnych informacii o nastrojoch, produktoch alebo procesoch. Takyto
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roztrieSteny transfer technologii predstavuje zat'az pre organizacné zdroje, ¢o vedie k plytvaniu
finanénymi prostriedkami alebo dokonca k strate motivacie v time pre transfer technologii. Ako
zdoraznil jeden z ucastnikov vyskumu, "technologie a znalosti, ktoré sa premasaju v ramci
organizacie, nie su osobnym vlastnictvom, ale skor podnikovym majetkom. Pri transfere technologii
znalosti nepatria vam ani mne, ale spolocnosti [organizdcii]. NemoZeme dovolit, aby nase osobné
predsudky a zaujatost’ definovali podnikovy projekt. Ale to sa, bohuzial, opakovane stava". Dalo sa
tiez zhodnotit’, ze v niekolkych pripadoch protekcionizmu znalosti boli prijimatelia transferu
presvedceni, ze v skuto¢nosti konaju v zaujme organizécie, pricom si neuvedomovali, aky vplyv
moze takéto spravanie spoOsobit’ na transfer technoldgii medzi krajinami. Ked sa tdto otazka
rozoberala s prijimatel'mi, zdoraznilo sa, ze osobné spravanie spolu so strachom zo zneuzitia
dusevného vlastnictva po jeho zdiel'ani boli hlavnymi pri¢inami protekcionizmu znalosti. Ugastnik
vyskumu sa k tejto otazke vyjadril takto: "4k sa bojime, Ze nase [organizacné] duSevné viastnictvo
bude zneuzité, mali by sme ludi v organizacii viac informovat o tom, ako dusevné vlastnictvo funguje.
Nemozeme vynakladat prostriedky na ochranu dusevného vlastnictva a potom znalosti hromadit.
Znalosti bez toho, aby boli zdielané a aplikované, prakticky neopraviuju investicie, ktoré sme

vynalozZili na ich vytvorenie".

e Kulturna hierarchia ako organizacna bariéra

Hierarchia bola uvadzana ako problém, ked eurdpske timy spolupracovali s azijskymi a
juhoamerickymi timami na medzinarodnom transfere technologii medzi krajinami. Ci uz islo o Cinu,
Indiu alebo Braziliu, odovzdavajici aj preberajuci celili nesuladu, pokial ide o otvorenost’
komunikacie, o mohlo suvisiet' s rozdielnym vnimanim organizacnej a socialnej hierarchie v

roznych krajinach.

V krajinach so silne definovanou socialnou a organiza¢nou hierarchiou sa l'udia zapojeni do transferu
technologii bali klast’ priame otazky zo strachu, Ze buda pokarhani alebo Zze budu hovorit’ nad ramec.
Aj ked’ diskutovana téma bola nejasna, casto sa nekladli jasné otazky. Ako uviedol jeden z ticastnikov
vyskumu, "mali sme pravidelné stretnutia, na ktorych sme diskutovali o aktudlnom stave transferu
technologii. Ked’ sa vsak stretnutia konali za pritomnosti roznych hierarchii v miestnosti, technicki

experti nevyjadrovali svoje ndzory otvorene a mierne suhlasili so svojimi organizacnymi
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nadriadenymi. To nadm vdbec nepomohlo. Potom som zorganizoval samostatné stretnutia s
technickym timom bez ich nadriadenych, aby mohli otvorene hovorit™. Niektori transférni pracovnici
s dlhoro¢nymi skusenostami v medzikulturnej hierarchii presadili v timoch pre transfer technologii
pravidlo, ze sa maju klast’ otazky, prave preto, aby povzbudili vSetkych v time bez ohladu na
spolo¢enské alebo organizacné usporiadanie, aby si vyjasnili svoje pochybnosti, ked’ sa objavia. Ako
povedal jeden z respondentov, "kazdy [pracovny] den bolo prvych tridsat’ minit urcéenych na kladenie
otdzok. Ziadna otdzka nebola prilis jednoduchda, prilis zlozitd alebo prilis hlvipa.”. Ti, ktori zaviedli
takato prax, mohli najst’ spdsob, ako problém obist. To sa vSak nedalo presadit’ vSade na zaciatku
procesov transferu technoldgii, a preto tento problém casto rezonoval pri diskusii o0 medzinarodnom

transfere technologii medzi krajinami v ziaruvzdornom priemysle.

e Nehodnotenie ¢asu — plan

Téato vyzva bola zdoraznena pri transfere technoldgii s Juznou Amerikou, ale bola naznacend aj
vSeobecne pre vsetky krajiny zapojené do transferu technologii. Rozdielne pristupy k riadeniu ¢asu
spbsobené regionalnymi kulturami a zvyklostami sa povaZovali za faktory, ktoré ovplyviiuju priebeh
medzinarodného transferu technolégii. Uéastnici vyskumu zdéraznili vyznam dodrZiavania ¢asového
planu pri praci na medzinarodnom transfere technolédgii. Ako povedal jeden z ucastnikov vyskumu,
"respektovanie casu znamena respektovanie ludi. Ak nerespektujete cas a casovy plan projektu,
riskujete projekt, plytvate organizacnymi zdrojmi a zahadzujete tsilie vSetkych clenov timu. Cas st
peniaze - stare, ale stale pravdivé". Pri pohl'ade na zozbierané idaje autor identifikoval nestlad v
ocakavaniach v suvislosti s riadenim ¢asu, priCom niektoré regiony cCelili vdcSej kritike ako iné.
Zaujimavé je, ze neSlo o univerzalny fenomén Zapad verzus Vychod alebo Sever verzus Juh.
Ugastnici vyskumu zapojeni do transferu technol6gii naprie¢ Indiou a Cinou mali mensie problémy
s riadenim Casu, kde tidajne riadenie casu fungovalo dobre. Nesulad v riadeni ¢asu, ked’ sa Casovy
harmonogram transferu technolégii prediZil na viac ako dvojnasobok planovaného, vytvaral prekazky
viac ako strata Casu a peniazi. To udajne sposobilo frustraciu a nespokojnost’ v time pre transfer
technologii. Okrem toho, ked’ sa ¢lenovia timu pre transfer technoldgii presunuli na iné projekty alebo
presli na iné ulohy, predizené ¢asové harmonogramy spdsobili nezdujem, ¢o v niektorych pripadoch

viedlo k tomu, Ze transfer technologii upadol do utlmu.
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e Neochota zdiel’at’ a ucit’ sa

Transfer technoldgii si podla svojej definicie vyzaduje tok myslienok, poznatkov a technologii z
miesta povodu na miesto pouzitia. Tento tok sa naruSa, ked’ l'udia a timy zapojené do prenosu
technologii nie st ochotni zdiel'at’ poznatky alebo nie su ochotni naucit’ sa nie€o nové. To bolo zjavné
na strane odovzdavajlceho aj preberajuceho. Jednotlivci, ktori vystupovali ako odovzdavajdci, sa
kvoli niektorym negativnym predchadzajucim sklisenostiam spojenym so strachom zo zneuZzitia
zdiel'anych znalosti a technologii niekedy nechceli podelit’ o celt odovzdavanu technologiu. Ked si
ostatni ¢lenovia timu v§imli tito neochotu podelit’ sa o technoldgiu a znalosti, snazili sa tento problém
riesit’ diskusiou v ramci svojich timov. Niekedy sa to podarilo a niekedy nie. Ako sa vyjadril jeden z
ucastnikov vyskumu, "nie je to [vedomosti a technoldgia] osobny majetok. Je to majetok organizacie.
Neprinasa nam to nic¢ dobré, ked' to tu lezi na policiach. Technologia musi ist' von, tam, kde ju ludia
mozu pouzit na zvySenie obchodnej cinnosti. Musime prerdst nas strach z viastného timu. Vsetci sme

jedna spolocnost."”

e Technologicky dumping

Dal$ou vyzvou, s ktorou sa stretivame pri medzindrodnom transfere technologii v Ziaruvzdornom
priemysle, bola vyzva, ktora rezonuje s prehl'adom literatary. Je to situacia, ked’ sa timy pre transfer
technoldgii zameriavaju viac na geografickeé premiestnenie technolégie namiesto kultdrneho
premiestnenia a prispdsobenia technologie. Ako povedal jeden z UcCastnikov vyskumu, "clovek by
ocakaval, zZe Studenti historie budu vediet lepsie, ako opakovat problémy dobre zname z minulosti.
Ale, Zial, ani teraz sa nam [ludom] nedari poucit sa z minulosti. My [transferatori technologii]
musime posudit situdciu na cielovom mieste. Aké su ich zdroje? Aké sui ich silné stranky? Aké su ich
obmedzenia?". K tomu d’alsi a¢astnik vyskumu uviedol: "To, co funguje vo vyskumnom laboratoriu
v Spojenych statoch alebo v Eurépe, neméze automaticky pasovat do Indie, Ciny, Brazilie. Alebo aj
medzi europskymi ¢i americkymi krajinami, vyrobné zariadenia sa casto navzajom velmi lisia.
Nemozete tam jednoducho ist a vyhodit technologiu. Takyto transfer je znakom neskusenosti, naivity

a unahlenosti."
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e Vykonavanie polovicénej prace a ocakdvanie plného zisku

Dalsou vyzvou, ktora bola identifikovana v tejto §tadii, bola dolezitost, ktor organizacia priklada
transferu technolégii z hladiska pridelovania zdrojov. Ugastnici vyskumu uviedli, Ze transfer
technolégii je praca, ktora si vyzaduje plné sustredenie zucastnenych ¢lenov timu. Jeden z ucastnikov
vyskumu to zdéraznil slovami: " Transfer technoldgii medzi krajinami je velmi ndarocny na zdroje,
najmd ak je cielom, aby bol transfer uspesny v planovanom case. Potrebujete dobrych ludi, ktori
pracuju s plnym sustredenim na projekt [transferu]. A potrebujete dobré ndstroje. Nie je to nieco, v
com sa mézu ludia babrat vo svojom volnom case”. Setrné planovanie pracovnej sily uvadzali
ucastnici vyskumu ako jav, s ktorym sa Casto stretavali v poc¢iatocnej faze transferu technologii. Ked’
sa transfer technologii dostal do slepej ulicky kvoli nedostatku pracovnej sily, pridali sa d’alSie zdroje.
To sice pomohlo v nasledujtcej faze transferu technologii, ale malokedy dokézalo nahradit’ strateny
cas. Tento problém sa Casto uvadzal v suvislosti s pracovnou silou, ale niektori ti¢astnici vyskumu

ho rozsirili na vSeobecné pridel'ovanie zdrojov vratane vybavenia, hardvéru, softvéru a odbornej

pripravy.

Dalsim aspektom, ktory bol uvedeny a dobre zapada do tejto kategérie, je problém, ktorému &elia
timy pre transfer technologii, ked’ sa organizacia alebo jej ¢asti vyhybaju videniu skutoéného obrazu
a tvrdej reality. Ako sa vyjadril jeden z ucastnikov vyskumu, " niekedy vidime [organizécia] len to,
¢o chceme vidiet. Chtiac-nechtiac vidime len polovicu obrazu a vyhybame sa zlym alebo
neprijemnym aspektom. Tie vSak v neskorsej faze transferu technologii zasiahnu silnejsie. Niekedy
sme mimo rozpoctu alebo mimo planovaného casového harmonogramu. Niekedy sa dodavatel
oneskori. Musime sa viak naucit’ prijat’ realitu, aby sme mohli rychlo konat”. Tym sa oneskorila
reakcia, ¢o sposobilo, Ze transfery technoldgii boli ndkladnejSie alebo v najhorSom pripade boli tplne

vyradene.

e NeStandardizované ndstroje a postupy

Jednou z vyziev, ktoru Gcastnici vyskumu zdoraznili vo vSetkych rozhovoroch, bolo usilie potrebné
na cezhrani¢ny prenos technologii s pouzitim neStandardizovanych nastrojov a zariadeni. Ci uz ide o

hardvérové vyrobné zariadenia, ako st lisy, mieSacky alebo pece, softverové a digitalne nastroje, ako

108



je planovanie podnikovych zdrojov a néstroje na riadenie znalosti, alebo vSeobecné procesy, ako je
kontrola kvality, planovanie vyroby, vykazovanie udajov a pod. Nestandardizované nastroje si okrem
odovzdavajuceho a preberajuceho vyzaduju aj jednotlivcov a timy na oboch stranach, ktoré venuju
¢as pochopeniu takychto néstrojov a vymene informacii. Ked’ sa takéto zdroje, ktoré by mohli
preklenut’ nestandardizované nastroje a procesy, neplanovali na zaciatku, negativny vplyv sa prejavil
neskdr v podobe oneskorené¢ho alebo netispesného prenosu technologii. Ako uviedol jeden z
ucastnikov vyskumu: " V niektorych pripadoch je mozné implementovat’ standardizované nastroje, v
inych pripadoch to nie je v ramci transferu technol6gii. Délezité je vSak na zaciatku vypocitat riziko,
ktoré mozu mat’ takéto nestandardizované ndstroje na transfer. Nie je nic zlé na tom, ked sa clovek
zmieri s problémom a v spravnom case poZiada o pomoc". K tomu sa pridal d’alsi ucastnik vyskumu,
ktory sa podelil o nazory na problémy spojené s nestandardizovanymi nastrojmi slovami: "Keby sme
vedeli, Ze tieto rozne systemy mozu mat taky velky vplyv na nas projekt [transferu technologii],
poziadali by sme o viac zdrojov. Nikto na to nemyslel. Vyrazne to zdrzalo nas projekt [transferu
technologii] a nakoniec sme aj tak museli prijat uplne iné rieSenie, ako sme planovali na zaciatku.
Najlepsie by bolo, keby sme mali vsade [v ramci organizacie] Standardizované nastroje. To vSak

nemozeme mat. A musime to akceptovat. Ale nemozeme to ani ignorovat™.

e Kultdrna paradigma

Pri porovnavani jednoduchosti a nadro€nosti transferu technologii cez rozne geografické hranice a pri
porovnavani pozorovani s predtym prezentovanymi Hofstedeho a GLOBE kultarnymi dimenziami
bola v tejto stadii zaznamenana kultirna paradigma. V tejto Studii boli zozbierané skusenosti s
transferom technologii z Rakutska, Brazilie, Ciny, Nemecka, frska, Norska a Spojenych statov
americkych. Ugastnici vyskumu zo strednej Eurépy sa pri vymene skiisenosti s individualnymi a
kolektivnymi skusenostami s transferom technologii v roznych geografickych regionoch zhodli na
tom, Ze pre nich sa transfer technologii s Cinou vyznadoval vyraznou jednoduchostou transferu v
porovnani s inymi geografickymi lokalitami. Na opa¢nom poéle bolo Norsko, ktoré bolo jednohlasne

oznacené za najnaro¢nejsi region pre transfer technoldgii spomedzi skimanych regionov.

Pri d’al$ej analyze tohto paradoxu je geograficka vzdialenost medzi strednou Eurépou a Cinou ovel’a

vicSia ako medzi strednou Eurdépou a Norskom. Aj kulturne zlozky, ako su jazyk, jedlo a
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nabozenstvo, sa medzi strednou Eurdpou a Cinou ligia viac ako medzi Norskom a strednou Eurépoul.
Stadia ukézala, Ze napriek vacsej geografickej vzdialenosti a odlisnym kultarnym aspektom ochota
ugit’ sa, vymienat’ si myslienky a spolupracovat’ na transfere technolégii funguje v Cine vynimoéne
dobre . Ako vyzdvihol jeden z tcastnikov vyskumu skdsenosti s transferom technoldgii medzi
Eurépou a Cinou, "bolo to perfektné! Vsetko, co sme cheeli realizovat, sme mohli realizovat
spolocne. Velmi kooperativne, spolupracujuce a podporujuce. A co je najdolezitejsie, neexistovali
Ziadne predsudky ani zaujatost”. Dali G&astnik vyskumu uviedol, Ze v porovnani s Indiou a JuZnou
Amerikou bola praca v Cine bezpeénejsia, a spomenul: "Bezpecnost je délezitd. Ak sa musim stdle
obzerat cez plece a moja mysel je stale plna strachu, myslim si, Ze nemozem podat najlepsi vykon.
Pocas rokov price v Cine som sa nikdy necitil nebezpecne". To, Ze prenos technologii medzi Eurépou
a Cinou fungoval dobre, neznamena, Ze neexistovali Ziadne problémy. Ako povedal jeden z
tcastnikov vyskumu: "V Cine sa musite naucit a respektovat hierarchiu. A treba podporovat timovii
kulturu, v ktorej sa kazdy otvorene pyta bez strachu, ze strati tvar. A to musite praktizovat kazdy den.
A musite mat’ Strukturovany pristup. Ak sa vam to podari, mozete pracovat harmonicky a hladko si

vymienat myslienky a poznatky."

Na druhej strane, pozorovania tykajice sa transferu technolégii s Norskom odhalili vySSiu mieru
problémov, ktorym sa pri transfere technologii celilo. Problémy, ktoré boli uvedené, boli konkrétne
spojené s Pudskym aspektom prace s timami v Norsku. Ugastnici vyskumu uviedli ako hlavné vyzvy
nedostatocnu spdtni vézbu, otvoreni vymenu napadov a ochotu otvorene spolupracovat. Ako
uviedol jeden z ucastnikov vyskumu: "Robil som Skolenie v Norsku a po skoleni som nedokazal
zhromaZzdit, ¢i tamojsi tim pochopil, ¢o som povedal, ¢i niektoré casti skolenia treba zopakovat,
lepsie vysvetlit' alebo Ci bolo vsetko jasné. Neboli tam Ziadne vyjadrenia. Bolo to, akoby som nevedel
Citat z ich tvari". Daldi ucastnik vyskumu, ktory pracoval na transfere technolégii v niekol’kych
geografickych regionoch, k tomu dodal: "Na zaciatku to bola pre mna najvicsia vyzva. Ale pomaly
som sa naucil, ze musim vidiet d'alej ako len na obmedzenia. Pri praci tam musite hovorit, Ziadat o

spdtnui vézbu, zZiadat o spolupracu. Ak sa nepytate, tak sa to nestane™.

Dalo by sa povedat’, Ze rozdiely medzi Cinou a Nérskom mozno pripisat’ paradigme Vychod-Zapad.
Ale kultarna paradigma, ktord bola pozorovana v tejto Studii, d’aleko presahuje tieto dve krajiny.
Rozhovory s ucastnikmi vyskumu, ktori sa podielali na transfere technoldgii na viacerych

geografickych miestach, ukazali, ze transfer technologii dokonca medzi Rakuskom a Nemeckom,
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Raktiskom a Juznou Amerikou bol naro¢ne;jsi ako s Cinou. Jednou z krajin, ktora idajne poskytovala
priazniva pddu pre transfer technologii, bolo Irsko. Pri pohlade na tieto skuisenosti boli u¢astnici
rozhovorov opit’ pozvani na dialog s cielom pochopit’ tento kultarny paradox. V tomto dialogu jeden
z ucCastnikov vyskumu zhrnul tento jav slovami: "Transfer technol6gii nikdy nie je jednoduchy
proces. V transfere technologii su dve dolezité zlozky - ludia a technologie. A aby transfer fungoval,
musia byt ludia ochotni technologiu preniest’ a technologiu si osvojit. Musia sa pozerat’ nad ramec
osobnych a regionalnych kultiir, predsudkov a obmedzeni. Musia mysliet ako globdlna organizacia
so spolocnou organizacnou kulturou. Niektoré regiony to dokazu lepSie ako iné. Niektori jednotlivci

to robia lepsie ako ini. A prave to odhaluje regionalny paradox".

RieSenie tretej vyskumnej otazky - Aké su ziskané poznatky pre zlepSenie transferu
technologii v Ziaruvzdornom priemysle?

V tejto Casti je rozpracovana teoria vytvorend na rieSenie tretej vyskumnej otdzky. Nazov teorie je
"Ziskané skasenosti - posudit, spolupracovat, vyhodnotit. Vytvorenie organizacnej kultury transferu
technolgii". Tato tedria sa sklada z celkovo Styroch zloziek, z ktorych kazda je zvyraznena v Styroch

podkapitolach nizsie.

e Pripravte Pudi

Pripravit’ nielen odovzdavajiceho, ale aj prijimatela - vzhl'adom na to, ze cezhrani¢ny prenos
technologii je dvojstrannym technologickym dialégom, je dolezité pripravit nielen odovzdavajiceho,
ale aj prijimatela na otvorenie sa a vzajomna spolupracu. Beznou praxou v nadnarodnych
spolo¢nostiach pri vysielani kvalifikovanych pracovnikov alebo expatriantov do inej lokality na Gcely
transferu technologii je ponuknut tymto expatriantom Skolenie v oblasti jazykovych a
medzikulturnych aspektov. Casto sa viak prehliada, Ze transferujuci, v tomto pripade expatriant, je
len jednou stranou procesu transferu technologii. Je uzitoéné pripravit’ na nadchadzajucu kultarnu a
technologickt zmenu aj vyslanca. Téato koncepcia vychadza z myslienky, Ze transfer technologii je
bilateralny, a nie jednostranny proces. Ako uviedol jeden z Gi¢astnikov vyskumu, "jazykova priprava

je v nmiektorych regionoch nepochybne dolezita. Ale predovsetkym by mali timy pre transfer
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technologii na oboch strandch viac hovorit, klast viac otazok a Ziadat vysvetlenie v pripade

21

pochybnosti. Mali by sa naucit radit' sa a odliSovat™. Priprava 'udi zahfna aj pripravu organizacie, a
to tak, ze sa zamestnancom vstepi zmysel pre organiza¢nu kultaru, ktord zjednocuje timy z r6znych
krajin napriek regionalnym kultdrnym rozdielom. Jeden z Gi¢astnikov vyskumu to zdoraznil slovami:
" Pri transfere technologii su dve dolezité zlozky - ludia a technoldgie. A aby transfer fungoval, musia
byt ludia ochotni technologiu preniest a technologiu si osvojit. Musia sa pozerat' nad ramec

osobnych a regiondlnych kultur, predsudkov a obmedzeni. Musia mysliet' ako globdlna organizacia

so spolocnou organizacnou kulturou”.

Dalsim aspektom, ktory ¢asto rezonoval v rozhovoroch, bola potreba dodrziavat’ Gasovy plan pri
transfere technologii. Napriek regionalnym a kultirnym rozdielom, ktoré poznacili riadenie ¢asu a
dochvilnost’ v roznych geografickych regionoch, Gi€astnici vyskumu viackrat zdoraznili doleZitost’
riadenia Casu pri transfere technoldgii. Ako povedal jeden z ucastnikov vyskumu, "respektovanie
Casu znamena resSpektovanie ludi. Ak nerespektujete cas a casovy harmonogram projektu, riskujete

projekt, plytvate organizacnymi zdrojmi a zahadzujete usilie vSetkych clenov timu".

e Prisposobenie technologie

Druhym poucenim, ktoré mozno zo Stadie vyvodit, je, ze pri planovani a realizacii transferu
technologii je potrebné technologie prisposobit’ regionu, ktory ich prijima. Technologicky dumping
alebo jednoduché geografické premiestnenie technoldgii nedokaze vyuzit plny potencial technoldgii
v réznych regionoch. Tento vysledok sa zhoduje aj s prikladmi uvedenymi v prehlade literatiry,
ktoré poukazuju na vyhody kultirneho prispdsobenia technol6gii v porovnani s geografickym
premiestnenim technolégii pri medzinarodnom transfere technoldgii medzi krajinami. Ako uviedol
jeden z ucastnikov vyskumu, "dalo by sa ocakadvat, Ze Studenti historie budu lepsie vediet, ako
opakovat problémy dobre zname z minulosti. Ale Zial, ani teraz sa nam [lud'om] nedari poucit sa z
minulosti. My [transferatori technologii] musime posudit situdciu na cielovom mieste. Aké su ich
zdroje? Aké su ich silné stranky? Aké st ich obmedzenia?" Dalsi u¢astnik vyskumu to d’alej rozvinul
slovami: "Musime [transferator technologii] posudit silné stranky kazdého regionu a plne ich vyuzit
pocas transferu technologii. Kazdy region ma iné silné stranky. Niektoré su dobré v automatizacii,
niektoré su rychlejsie pri rucnej manipulacii, niektoré maju v blizkosti svojej lokality k dispozicii
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rozne suroviny, niektoré zariadenia mozu byt v niektorych regionoch povinné alebo dokonca

zakazané zakonom".

o Standardizdcia ndstrojov

Ucastnici vyskumu zdéraznili, ze §tandardizované nastroje a procesy v ramci organizacie by mohli
podporit’ medzinarodny prenos technoldgii medzi krajinami. Taktiez bolo uvedené, Ze Standardizacia
nastrojov a procesov nie je vzdy v ramci transferu technologii, ale je potrebné ju zvazit na zaciatku,
pretoZe neStandardizované nastroje a procesy si mézu vyzadovat dodatocné zdroje, aby transfer
technologii fungoval. Ako uviedol jeden z ucastnikov vyskumu " V niektorych pripadoch je mozné
zaviest' Standardizované nastroje, v inych pripadoch to nie je v ramci transferu technolégii. Na
zaciatku je vSak dolezité vypocitat' riziko, ktoré mozu mat takéto nestandardizované nastroje na
transfer. Nie je nic zlé na tom, ked sa clovek zmieri s problémom a v spravnom case poziada 0

pomoc".

Standardizacia nastrojov a procesov sa viak musi uskuto¢nit’ s ohladom na regionalne a globalne
normy, zakony a politiky. Ako zdoraznil jeden z Gcastnikov vyskumu: "Bezpochyby maju rdzne
krajiny rozne zakony a politiky a potom sa tu globalne zakony a organizacné politiky. O to dolezZitejsie
je vwhodnotit regionalne a organizacné politiky, vytvorit transparentnost a definovat’ jasné procesy,
ktoré mozu navigovat transfer technologii. Ak v tomto ohlade neexistuje jasnost, vznika pocas

transferu technologii tolko nejasnosti”.

e Dokoncenie procesu

Dalsim ponauéenim, ktoré ucastnici vyskumu uviedli, bolo zaujat’ holisticky pristup a pozriet’ sa na
cely proces, a nie len na jeho cCasti. Jeden z prikladov v tejto stvislosti uviedol ucastnik vyskumu:
"Jedna z veci, ktoru som sa naucil zo svojej skiisenosti, je pozriet sa na naklady pre zakaznika, a
nielen na vyrobné naklady, a to v pociatocnej faze prenosu technoldgie. V niektorych regionoch su

napriklad dovozné cla alebo regiondlne dane také vysoke, Ze aj pri nizsich vyrobnych nakladoch z
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transferu technologii mozu byt naklady pre zdakaznika vyssie. To by mohlo cely transfer technologii
vyrazne spochybnit”. Dalsi tastnik vyskumu to este viac priblizil, ked’ dodal: "Ak je cielom transferu
technoldgii vyrobok, potom by malo byt cielom vytvorit vyrobok, ktory sa da nielen vyrabat' v inom
regione, ale je aj predajny mimo tohto regiénu”. K tomuto aspektu u¢astnici vyskumu d’alej dodali a
zdoraznili, ako by sa to dalo dosiahnut’, ze je délezité od zaciatku vytvorit’ multifunkéné timy pre
transfer technoldgii, ktoré by zahfiiali r6zne zainteresované strany, ako st technicki experti, vyrobné
zariadenia, daflové a finan¢né timy, vyskum a vyvoj. To by mohlo podporit’ budovanie holistického

pristupu k transferu technolégii.

e Planovanie, vykonavanie a sledovanie

Ako uviedli t€astnici vyskumu, kI'i¢om k planovaniu medzinarodného transferu technolégii medzi
krajinami je holisticky pristup, zapojenie multifunkéného timu a posudenie regionalnych pravnych
predpisov, politik a obmedzeni. Samotné planovanie bez riadneho vykonania v§ak nestac¢i. Transfer
technologii, podobne ako akykol'vek iny projekt, je potrebné rozdelit’ na jasné Ulohy, priradit’
zodpovedné osoby a casovy harmonogram a v pravidelnych intervaloch kontrolovat’ priebeh
jednotlivych tloh. Zdoraziujic to ako klI'i¢ové ponaucenie z medzinarodného transferu technologii,
ucastnik vyskumu uviedol: "Cely transfer technologii musime rozdelit na malé, jasne definované
ulohy s jasne urcenymi ulohami, zodpovednostami a casovym ramcom. A musime pravidelne
sledovat’ pokrok. Je to velmi dolezité. Bez sledovania je to ako s malou plachetnicou v oceane,
nemoézete kontrolovat, kam smerujete”. Dalsi Gcastnik vyskumu dodal: "Sledovanie ¢innosti prindsa
disciplinu. Zabezpecuje vykondavanie. Bez sledovania cinnosti je to len plin s chaotickym

vykonavanim".
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Vysledky

Cielom tejto Studie bolo analyzovat medzinarodny transfer technoldgii medzi krajinami v
ziaruvzdornom priemysle. Stadia literatary ukéazala histériu a vyvoj technologického dialogu v
Iudskej civilizacii. Historia medzinarodného transferu technologii je bohatéd na priklady Gspesnych
aj neuspesSnych pokusov, a to v roznych technologickych disciplinach, ako je polnohospodarstvo,
zavlaZovanie, Zeleznice, elektrina, telegraf, telekomunikacie a pod. Hoci je transfer technologii
znamy uz niekol’ko storo¢i, je aktudlny aj dnes, a to z dvoch dévodov - po prvé, technoldgie, ktoré
sa maju prenasat’, sa rychlo menia a po druhé, rychlost’ transferu technolédgii sa zvySuje. Preto je
potrebné prispdsobit’ pristup potrebny na medzinarodny transfer technologii sucasnej dobe. V tejto
Studii sa analyzoval transfer technoldgii v ziaruvzdornom priemysle z pohl'adu jednotlivcov, ktori
boli priamo zapojeni do medzinarodného transferu technologii medzi krajinami v Ziaruvzdornom
priemysle. Ziaromaterialy s vyrobky, ktoré sa pouZivaju v priemyselnych procesoch pri vysokych
teplotach, ako je vyroba ocele, cementu, skla, hlinika, medi atd’. Ked’ze celosvetovy dopyt po tychto
priemyselnych vyrobkoch rastie, rastie aj dopyt po vysoko vykonnych ziaruvzdornych materidloch,

¢o si vyzaduje cezhrani¢ny prenos technologii v ziaruvzdornom priemysle.

Tato Stadia sa riadila klasickym alebo "glaserovskym" pristupom Grounded Theory. Vzhl'adom na
nedostatok literatiry o transfere technoldgii v ziaruvzdornom priemysle sa autor zameral na
preskimanie réznych aspektov tohto javu. Glaserova Grounded Theory bola zvolena, pretoze
podporuje explorativnu $tudiu a pomaha pri vytvarani teoretického opisu skimaného javu. Okrem
toho sa Glaserova zakotvena tedria viac zameriava na pochopenie a interpretaciu udajov z pohl'adu

Ucastnikov vyskumu bez nadmernej kvantifikacie alebo nttenej kvantifikacie udajov.

Tato Studia sa riadila tromi vyskumnymi otdzkami a na rieSenie kazdej z nich bola vytvorena

Glaserova zakotvena tedria. Vysledky tejto Studie su zhrnuté v tabul’ke 3.
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Tabulka 3 Suhrnné vysledky analyzy

Vyskumna otazka 1

Nazov vytvorenej teorie

Prvky tedrie

Vyskumna otazka 2

Néazov vytvorenej teorie

Prvky teorie

Vyskumna otazka 3

Nazov vytvorenej teorie

Prvky teorie

Ake su zakladné charakteristiky medzinarodného prenosu
technologii medzi krajinami v ziaruvzdornom priemysle? Ktoré
technoldgie sa prendsaju, kto ich prenasa a ako?

Teoria mnohostranného transferu technolégii na rozhrani
tradicnych prvkov a modernych vyziev ludskej spolocnosti
Sucasné a najmodernejSie technologie - "¢o" transferu technologii
Spravni l'udia a spravne nastroje s receptom na uspech - "Ako" a
"Kto" v transfere technologii

Komplexny pohl'ad na transfer technologii - Uplny obraz transferu
technoldgii

Akym vyzvam celi medzindrodny transfer technologii medzi
krajinami v ziaruvzdornom priemysle?

"Vyzvy - nesulad medzi organizacnou kulturou, geografickymi
regionalnymi kulturami a ocakavaniami od medzindarodného
transferu technologii.

Hadzanie l'udi do hlbokého bazéna

Znalostny protekcionizmus

Kultdrna hierarchia ako organiza¢na bariéra

Nedocenenie ¢asového planu

neochota zdielat’ a ucit’ sa

Technologicky dumping

Vykonavanie polovicnej prace a ocakéavanie plného zisku
Nestandardizované ndstroje a postupy

Kultdrna paradigma

Aké sl poznatky pre zlepSenie transferu technologii v
ziaruvzdornom priemysle?

Ziskané skusenosti - posudzovat, spolupracovat, hodnotit.
Vytvorenie organizacnej kultury prenosu technologit
Pripravte l'udi

Prispdsobenie technolégie

Standardizacia nastrojov

Planovanie, implementécia a sledovanie

Zdroj: Vytvorené autorom
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