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The objective of the analysis conducted and described in this article was to take a closer
perspective of the contemporary research trends that refer to the discipline of technology
management. The Author based the analysis on keywords defined by the authors of the
publications that refer issues of technology management. Scopus was the database which
provided data for the analysis. The Author focused on publications indexed in the selected
database in 2011-2016. The resulting database keywords have been ordered and partially
aggregated. Based on them, the VOSviewer tool was used to prepare a graphical presentation
of frequency and co-occurrence with the rest of the analysed group. The analysis led to an

indication of current research trends within the discipline of technology management.
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Introduction

Knowledge on technologies is one of the elements
shaping the economic development [1, 2]. All indus-
trial branches, sectors as well as business functions
are transformed through these technologies [3]. Tech-
nology can be perceived as a tool, a system, and val-
ue [4]. The contemporary concept of technology is an
all the more complex system [5], being inherent to
machines and appliances that are at a root of a pro-
duction system but also to goods manufactured with
the use of a given technology [6, 7]. According to
Musango [8], the development of the contemporary
technology is defined by four characteristics: uncer-
tain, dynamic, systemic and cumulative. The uncer-
tainty is associated with the existence of numerous
solutions to a given problem. It is difficult to provide
an unambiguous identification as to which solution
is best in terms of all economic, social, technological,
environmental and other factors. Technology and its
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development are dynamic; technology changes with
time (exemplified by the shape and analysis of the S
curve [9]). Moreover, the development of technology
cannot be treated as a separate, isolated phenom-
enon connected only with technology (the systemic
quality of the development of technology). Mutu-
al interactions exist between the simultaneous oc-
currences of technological, institutional and social
changes. On the other hand, the cumulativeness of
the development of technology results from the con-
tinuous technological transformation that is based on
the preceding experiences and acquired knowledge
[5, 8, 10].

The complexity of the technology itself and nu-
merous aspects of its development, both observed by
many scientists, determine the need for the neces-
sary and valid actions aimed at searching for the ad-
equate manner of technology management (TM) [6].
It is one of the most difficult tasks that specialists
and engineers currently face [11], since, in its nature,
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technology management is a multi-disciplinary con-
cept [12]. Tt involves many research trends that con-
cern subjects from various disciplines, and it appears
interesting to analyse, which of them are developed
by the contemporary scientists.

This paper expands on the previous paper by the
Author presented at the Tth International Confer-
ence on Engineering, Project and Production Man-
agement (EPPM2016). The conference paper was
aimed at analysing the areas of interest within TM
that change with time. The analysis was based on the
data from the Web of Science database, which led to
the fact that terms, such as innovation or product
development, proved to be inseparable from the con-
cept of technology management. Other issues, such
as knowledge management, have been evolving from
being a secondary, complementary area of interest in-
to becoming one of the major research trends. Many
interesting research areas (e.g. network analysis in
the context of intellectual property and technology
innovation, or the application of technology manage-
ment in the field of healthcare) appeared only re-
cently and might also develop into the next main re-
search trends in the future [13]. The objective of this
paper is to take a closer look at the current research
trends that occur in scientific papers that were pub-
lished within the last five years. The paper presents
an analysis of the data from the Scopus database,
where the number of registered publications related
to the TM issue appeared higher than in the case
of the Web of Science database. The study also in-
volved the preparation and analysis of a map of re-
search trends, based on the data generated from the
Scopus database.

Technology management
— the development and relations
with other disciplines

The interest in technology management as a re-
search field has grown considerably, particularly in
the last 15-20 years, though it already dates back
to the 1950s. This interest became an independent
discipline [4] together with the appearance of pro-
fessional organisations, such as PICMET (Portland
International Centre for Management of Engineering
and Technology) and EITIM (European Institute for
Technology and Innovation Management) [14]. Ac-
cording to Beyan and Cetindamar, the number of pa-
pers on this issue published in the years 1995-2005
grew by over 160%, as compared to the preceding
years (since 1986) [15].

According to Lunarski, provision of an unambigu-
ous TM definition is hampered by the diversity of
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generally applied technologies and the use of this
term in various situations [7]. As Moczala indicates,
the development of technology results from the inno-
vativeness, discoveries, scientific principles, data, and
experiences being the effect of production process-
es [16]. Innovations, technological in particular, can
be found in scientific research and technical outputs
produced by centres, also manifest in the form of in-
formation in available publications and papers, infor-
mation that can be gathered at fairs, exhibitions and
scientific meetings, as well as new structures of prod-
ucts, technologies and organisations, inventions and
improvements achieved in an enterprise. Therefore,
the signals for technological changes can be triggered
both from the internal structures of the organisation
as well as external sources [16, 17]. Nonetheless, re-
gardless of the source of innovation, it is important to
strive and use as well as manage the occurring tech-
nological change, which, according to Hejduk and
Grudzewski, constitutes the core of technology man-
agement, characterised by the ability to apply the
latest scientific achievements [18].

In a historical overview of the technology man-
agement discipline presented in 1997, Drejer point-
ed to four schools associated with its development:
R&D management, innovation management, tech-
nology planning, and strategic management of tech-
nology. These schools were interrelated as they con-
stituted a mutual inspiration for mastering and cre-
ating new theories. Nevertheless, each of them fol-
lowed their own individual path [4] (Table 1).

Table 1
Schools of management of technology
— the scope and issues [4].

School Scope Issues

School 1: manage R&D re- | people, ideas, funds, cul-
R&D sources ture

management

School 2: manage innovation | conception, invention
Innovation |in the entire com- | and  exploitation  of
management] pany technology

School 3: manage technology | analyse and plan the
Technology | across the compa- | complex process of tech-
planning ny nological development
School 4: manage and inte- | deal with all the di-
Strategic grate  technology | mensions of technologi-
MOT with other aspects | cal evolution

As a discipline, TM was evolving and so were the
principal areas of interest within its scope [13, 14]. At
present, this involves not only the concentration on
managing the technological innovation, but also (as
Cetindamar, Phaal and Probert claim) six areas of
activity that technology managers must perform in
their daily work: identification of technology, selec-
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tion, acquisition, exploitation, protection and learn-
ing the knowledge coming from the development and
exploitation of technologies [19]. Therefore, technol-
ogy management can be described as directed at the
effective execution of the enumerated activities un-
dertaken to achieve and maintain (or increase) a high
market position, based on the objectives of the or-
ganisation [20]. The definition addresses two signif-
icant issues within technology management: (1) es-
tablishing and maintaining relations between techno-
logical resources, and the objectives of the organisa-
tion is of paramount importance and a regular chal-
lenge for companies, which requires effective com-
munication and knowledge management, supported
by the adequate procedure and tools; (2) effective
technology management requires the execution of
processes that do not always need to be visible in
the organisation [14, 21].

Technology management should not be limited
to managing a specific set of technologies, but it
should also develop the strategy of their implemen-
tation in the aspect of available resources, currently
applied technologies, the future of the market and
a social and economic environment [22, 23]. Accord-
ing to Badawy, technology management comes down
to the practice of integrating a technological strate-
gy into the business strategy in a company, an inte-
gration requiring a sensible coordination of research
and production, as well as the function of market-
ing, finances and human resources in a company
[24]. Klincewicz identifies the fields of interest, with-
in which the researchers focused on technology man-
agement: (1) an aspect of appearing new technologies
and their impact on current activities and develop-
ment of the enterprise; (2) an identification of oppor-
tunities and threats in the context of development of
technologies, particularly emerging ones; (3) obser-
vation and analysis of the activities of other market
participants, particularly with regard to the results
of conducted research and development; (4) decision
making within conducting and coordinating individ-
ual research and development activities as well as
the development of technological products; (5) indi-
cation of technology with strategic and tactical as-
pects; (6) preparation of technology products to mar-
ket; (7) development of competence in selected areas,
or (8) the protection of industrial and intellectual
property of an enterprise [25]. According to the re-
search conducted by Cetindamar et al., the authors
dealing with technology management are focused on
the following topics: (1) an organisation, its culture,
structure, competences, knowledge, creativity, idea
of management; (2) a policy within technology, i.e.

80

policies and systems of technology management, sys-
tems of innovation in the national, regional and sec-
tor framework; (3) the acquisition of the technolo-
gy, its transfer, diffusion, adaptation, and dissemina-
tion [26]. However, based on the analysis of selected
publications from the periodical Technovation, Pilk-
ington and Teichert indicated that the areas of re-
search interests within TM are focused on the aspects
of strategy and technology, national systems and dif-
ferences, sources of competitive strategies, manufac-
turing/operations/new product development, knowl-
edge management and inventors, patents, and life-
cycles/change/discontinuity [27].

The management of technology discipline is more
complicated than 40 years ago. At present, many
disciplines are engaged in TM. In the light of the
analysis conducted by Lee, technology management
seems to have close relationships with six disci-
plines: (1) Business and Management, (2) Market-
ing, (3) Economics, (4) Planning and Development,
(5) Information Science, and (6) Industrial Engineer-
ing and Operations Research. According to studies
by Lee, the disciplines that contribute to TM the
most are Business and Management, and Industri-
al Engineering and Operations Research. [12]. As
Drejer claims, disciplines, such as project manage-
ment, organisation theory, strategic management or
innovation theory, still constitute disciplines per se;
however, they are at the same time a part of technol-
ogy management discipline, and, more significantly,
they transform their contents and assumptions [4].
Therefore, it appears important to involve the knowl-
edge on the types of research trends that currently
co-occur in the context of TM for further develop-
ment and shaping of the discipline.

Current research trends

within technology management
— data selection and the assumed
research procedure

To analyse the current research trends among
publications indicated by their authors as associated
with the discipline of technology management, the
Author verified the number of publications available
in the Web of Science (WoS Core collection) and
Scopus databases (Fig. 1). The number of articles
that included references to the concept of technolo-
gy management was 1,920 in the case of WoS data-
base. However, the Scopus database had 3,860 papers
that included titles, keywords or abstracts referred
to TM.
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Fig. 1. Number of publications indexed in the Web of Science (WoS) and Scopus databases
and referring to the concept of technology management.

The set of generated data in case of both databas-
es contained articles, conference papers, books and
book chapters. Figure 1 presents the number of pub-
lications indexed in the WoS and Scopus databases
and referring to the concept of technology manage-
ment. The chart refers to the period after 1983, when
the number of publications exceeded ten items in the
Scopus and three in WoS databases.

The Author opted for the Scopus database for
further analysis, because of the numerousness of both
generated sets. While analysing the number of pub-
lications indexed in the Scopus database, a consider-
able growth in the interest in the technology manage-
ment subject could be observed. Moreover, it should
be noted that in the last decade, the number of pub-
lications regularly exceeded 100 papers per year. It is
interesting to note that in 2006 and 2008, the num-
ber of publications on the analysed subject was, re-
spectively, 273 and 440. The analysis of the cause of
such a situation points to the fact that in both years,
the number of published conference papers consider-
ably exceeded the number of articles. Moreover, they
comprised over 75% of all publications in a given
year. In 2008, 290 papers were published as a result
of a conference organised by the PICMET; and in
2006, the number of papers was 192, which signifi-
cantly affected the discipline’s popularity within the
analysed database in these years. Although the num-
ber of publications in the years 2009-2015 was lower
than that of the two years, it was rather stable and
around 190 papers annually. The lower number of
publications was registered in 2016, which was most
likely due to the timing of the analysis since the pub-
lishing year of 2016 had not yet closed at the time.

The general analysis of the subject areas, in-
to which the articles in the Scopus database are
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classified, can lead to the interpretation that all
the identified papers mainly represented two areas:
business, management and accounting (1782 pub-
lications), and engineering (1585). The other ar-
eas, where the number of publications exceeded 100
papers were: computer science (915), decision sci-
ences (776), social sciences (408), medicine (201),
economics, econometrics and finance (153), chemi-
cal engineering (125), environmental science (104),
and mathematics (101). The areas of materials sci-
ence, earth and planetary sciences, energy and bio-
chemistry, and genetics and molecular biology were
represented by already less numerous groups of pub-
lications (Fig. 2).

Business, Management
we e ANA ACCOUNEING

Computer Science """ Decision Sciences

“ENgiNeernng smssms

Economics, Econometrics and Finance
Fig. 2. Tag cloud of the subject areas associated with TM
in the Scopus database.

The areas most numerously represented in a col-
lection of papers on TM were analysed in terms of
changes in the number of publications in the subse-
quent years. The study of Fig. 3, representing the
results of the analysis, points to the fact that until
2004, the most popular papers were those classified in
the field of Engineering. Similar changes are observed
in the area of Computer Science. Both fields enjoyed
the largest number of publications after 2001. Fol-
lowing a significant fall in 2004, these disciplines have
constantly been developing. Papers referring to TM
that in 2005 appeared in the context of Business,
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Management and Accounting, virtually reversed the
current situation for good (except for the year 2013).
Since that time, this area has become the most pop-
ular within the analysed disciplines. An interesting
situation can be observed in the case of Decision Sci-
ence that appeared almost the best-represented by
the papers on TM published in 2008 when the con-
ference was organised by the PICMET. Interesting-
ly, in 2006, when an analogous event took place, this
was an area not as well-represented by the publi-
cations recorded in the Scopus database. Moreover,
since 2009, a significant decrease in papers classified
in this field has been observed. The chart also depicts
a slowly, though stably growing trend within publi-
cations referring to TM and classified in the field of
Social Science.

Many researchers from various countries as well
as research and scientific units have incorporated the
issue of technology management into their studies.
Among the authors that publish in journals indexed
in the Scopus database, there are also scientists that
both frequently raise the issue of technology man-
agement as well as have their papers cited in other
works within this scope.

Table 2 presents a list of authors that most fre-
quently appeared in the analysed set of data as re-
searchers focused on the development of the dis-
cipline of technology management. The table also
shows the number of articles associated with TM
that were indexed in Scopus database. It includes
names of the researchers that published more than
five articles in the analysed context.

350

35 —e—Business, Management and Accounting

Engineerin
300 & &

-+= Computer Science
275

—a—Decision Sciences
250
«- Social Sciences
225
200
175

150

Table 2

Authors that most frequently appeared in the set of
publications associated with TM in the Scopus database.

Author Sroer || Author | TmRer
Probert D.R. 45 Balestra G. 7
Phaal R. 40 Schwieger D. 7
Farrukh C.J.P. 21 Wu W. 7
Pantano E. 19 Basoglu N. 6
Schuh G. 16 Buys A.J. 6
Berg D. 14 Hu P.J.H. 6
Daim T. 14 Kwakkel J. 6
Garcia R. 14 Ladwig C. 6
Brent A.C. 13 Mallick D.N. 6
Kocaoglu D.F. 12 Marshall L. 6
Cunningham S.W. 11 Niwa K. 6
Einspruch N.G. 11 Sbragia R. 6
Jun S. 11 Sen S. 6
Porter A.L. 10 Tian L. 6
Granstrand O. 9 Tschirky H. 6
Yu B. 9 Weng C.S. 6
Baretich ML.F. 8
Cetindamar D. 8
Pretorius L. 8

The objective of the article was to take a closer
look at the contemporary trends and make a more
detailed analysis based on the publications issued
within the last five years as well as within the pe-
riod of the unfinished year of the analysis, i.e. the
years 2011-2016 (1095 papers).

classified in different areas.
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Keywords and their co-occurrence were the el-
ements representing the content mentioned in the
articles were. The analysis was based on the key-
words included by the authors of the publications.
To present a clear visualisation, this paper focuses
on those expressions that appeared at least five times
in a group of selected publications. The analysis also
disregarded the terms technology management, man-
agement of technology, technology, and management,
which constituted filters while selecting specific pub-
lications.

The data was organised and presented with the
application of the VOSviewer program — software
particularly useful while working with a large num-
ber of data. It facilitates the generation of visualisa-
tions of the gathered data from several perspectives.
It is possible to highlight the aspect of the frequency
of the occurrence as well as the frequency of their
co-occurrence. The size of the elements presented on
the maps points to the occurrence of particular key-
words, whereas the connections between the nodes of
the resulting network represent their co-occurrence
in an analysed group of publications. The stronger
the connection, the higher the frequency of the co-
occurrence.

To present a map of research trends within TM,
the analysis involved a manner of graphic presenta-
tion described as label view. Such a choice resulted

renewalle energy
engrgy
technology@@ssessment

clinical epgineering
decisiommaking

health technolggy management higher aglucation
human resource management

assessment

risk magagement
biomedical enginee.rir}g N ~ )
information tecﬁlogy managem learping

innovationggianagement

from the fact that this view also indicates clusters
that the analysed elements create. The clusters seen
on the maps with labels, marked with colours, reflect
the association of a given element to those that it ex-
ists with most frequently. At the same time, the same
element can be a part of a different cluster, within
which it nonetheless occurs more seldom [28].

A map of current research trends
within technology management

Within the conducted analysis, the Author pre-
pared a map of research trends associated with the
TM discipline in the context of publications indexed
in the Scopus database for the years 2011-2016. Fig-
ure 4 presents the resulting map. The central part of
the map includes the most frequently occurring key-
words. Also, the size of the nodes representing each of
the appearing terms as well as the font size, in which
the name of a given node is written, correspond to
the frequency of the occurrence of a given term. The
notions: innovation, information technology manage-
ment, technology management strategies, innovation
management, knowledge management, patent analy-
sis, health technology management and technology
transfer appeared most often in the analysed set of
publications, and had the highest occurrence ratio
(Table 3).

social netwrk analysis

intellectug) property
patenWaIySIS framework

technologyinnovation
business model

open inpovation
knowledgg transfer

knowled nagement .
gﬁ,anﬁ?acturing gghnology manag technology mawement strategi

education project m@pagement

sustaggbility entrepreneuifﬂn ovation

technologytransfer
fuzzy ahp

informationymanagement

retgiling

design i
8" collaboration

capabilities

strategic management
g g o

technology adoption

integration supply chainimanagement

7 ?uality .
information technology  sme

cas%‘,‘#getﬂ\;gﬁégglogical capabilities

technology development
r&d management

strategigplanning

operations @anagement r{ﬂaww%admapping
performancggnanagement
product development ahp
] .
process management e-goveghment  complexity

system dynamics
simulation

govegpance

Fig. 4. Map of current research trends based on co-occurrence of the authors’ keywords in publications referring
to technology management from the Scopus database in the years 2011-2016.
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Table 3 Table 3 [Cont.]
Clusters identified through the analysis. KEYWORD | Ooccurrences | Co-occurrence
KEYWORD Ooccurrences | Co-occurrence CLUSTER 5
CLUSTER 1 information
health technology 99 19 Eszgr;zle(;i}e]nt 3 12
management
. - X innovation management 29 34
clinical engineering 16 13
- knowledge management 27 25
manufacturing
technology 12 14 retailing 17 18
management risk management 9 7
intellectual property 9 10 cloud computing 8 6
higher education 7 10 project management 8 4
business model 6 9 CLUSTER 6
decision making 6 10 information technology 16 25
energy 6 7 competitiveness 12 14
medical equipment 6 8 SME 11 17
renewable energy 6 5 technological
technology assessment 6 3 capabilities ) )
assessment 5 3 information 6 9
technology forecasting 5 6 management
CLUSTER 2 productivity 6 13
fuzzy AHP 5 3
technology
management 31 31 CLUSTER 7
strategies technology adoption 8 7
patent analysis 26 15 strategic management
technology transfer 21 19 supply chain - 9
case study 14 9 management
open innovation 10 10 ERP 6 4
knowledge transfer 8 13 integration 5 6
social network analysis 7 simulation 5 1
technology innovation 6 system dynamics 5 4
framework 5 CLUSTER 8
CLUSTER 3 product development 12 12
performance 7 1 R&D management 12 10
management technology development 7 6
e-government 8 3 AHP 6 8
strategic planning 8 6 complexity 6
roadmapping 6 8 CLUSTER 9
governance 5 4 human resource 7 4
1ICT 5 4 management
operations learning 7 13
management 5 9
process management 5 7 While analysing Fig. 4 it can be observed that the
technology resulting network is quite dense and is characterised
roadmapping ° 2 by numerous connections. The issues most strongly
CLUSTER 4 connected with others within the network were: inno-
innovation 73 80 vation, innovation management, technology manage-
sustainability 18 15 ment strategies, knowledge management, and infor-
entrepreneurship 13 11 mation technology (the highest co-occurrence ratio,
collaboration 10 15 Table 3).
biomedical engineering 6 7 As a result of the network visualisation, the ap-
design 6 6 plied software also allowed for the identification of
education 6 4 the clusters, in which the most frequently occurring
capabilities 5 8 terms were found. The resulting nine clusters are pre-
quality 5 5 sented in Table 3.

84
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The first resulting cluster (Cluster 1) was a group
of issues associated, among other things, with the
health sector. The most frequent and the most inter-
related component in the cluster was health tech-
nology management. Here, this element exhibited
a very strong relation with clinical engineering. How-
ever, both of them were associated with the aspect
of medical equipment. In the same cluster, a trend
connected with energy, renewable energy in particu-
lar, could be observed. Both areas — health and en-
ergy — were frequently connected with methodolog-
ical issues, such as technology assessment or tech-
nology forecasting. In both areas, the authors also
imposed the context of decision making on the de-
liberations presented in the publications. The same
cluster showed some interest in the subject of in-
tellectual property that appeared in the context of
renewable energy as well as in the aspect of a busi-
ness model. Here, manufacturing technology man-
agement is clearly shifted into the direction towards
the centre of the map, which pointed to its numer-
ous though weaker connections with a large number
of other issues. The subject of higher education, as-
sociated with the area of health and energy could be
observed less frequently as well.

The second classified cluster in VOSviewer (Clus-
ter 2) involved issues that concerned one of the most
tightly connected as well as most popular nodes in
the network, i.e. technology management strategies.
This cluster included as frequently co-occurring as-
pect of technology transfer — associated with the
notion of case study, which points to the type of the
conducted analyses within the enumerated subjects.
A strong group in the cluster was deliberations as-
sociated with patent analysis, connected with the
aspects of social network analysis and technology
innovation. The presence of papers associated with
knowledge transfer can also be observed as these
are characterised with stronger connections with the
elements of other clusters (such as innovation man-
agement or manufacturing technology management).
Within the cluster, this term often occurred together
with the notion of technology transfer and technol-
ogy innovation. This cluster contains publications
concerning the aspect of open innovation, mentioned
in the context of technology innovation and technol-
ogy transfer, but also intellectual property, SME or
R&D management.

Another resulting cluster (Cluster 3) was a group
concerning the issue of performance management,
most often connected with operations management
or the ICT context, but also frequently co-occurring
with the components of other clusters, such as
process management. Here, stronger connections

Volume 8 ¢ Number 1 ¢ March 2017

could be observed between performance management
and technology management strategies ascribed to
Cluster 2, and the research group shifted to the
margin of the network characterised by the notions
of strategic planning, roadmapping and technology
roadmapping.

The next cluster (Cluster 4) involved a general
notion of innovation, which is the most strongly in-
terconnected and most frequently occurring in the
entire group. This term is strongly intertwined with
the network, being the subject or context of many de-
scribed deliberations presented in the analysed pub-
lications. Here, the strongest connections appear in
the context of technology and knowledge transfer.
The cluster combines a general aspect of innovation
with, among other things, the contexts of sustainabil-
ity, entrepreneurship, and collaboration (also being
a subject of frequent deliberations in the set of the
analysed publications).

Cluster 5 was another cluster focused near the
map’s centre. Here, the following terms frequently
appeared in the entire set of publications: informa-
tion technology management, innovation manage-
ment, and knowledge management. The cluster also
exhibited a strong connection of the notions of inno-
vation management and retailing, which shows a fre-
quent context of deliberations concerning innovation
management. The aspect of information technology
management was often combined with the context
of risk management, and cloud computing, and less
frequently with project management. Cluster 6 was
one of the most dispersed clusters. The terms clas-
sified here were mostly connected with various areas
(such as the issue of information technology or the
frequently imposed context of SME or competitive-
ness).

The subsequent cluster (Cluster 7) concerned
one of less frequently occurring keywords that char-
acterise publications. Therefore, this cluster was lo-
cated on the margins of the network. It involved the
aspects perhaps not as strongly though numerously
connected with others, i.e. strategic management or
supply chain management, as well as a less frequent
context of ERP, integration, system dynamics, and
simulation.

Cluster 8 included terms more frequently occur-
ring as characteristics of the publications, product
development, and R&D management. In the context
of the latter notion, the analyses involved technology
development combined with the notion of technology
transfer or innovation management. It was observed
that analysis relating to AHP was shifted towards
the margins.
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The last cluster (Cluster 9) was comprised of hu-
man resource management appearing in the context
of analyses connected with health technology man-
agement and knowledge management as well as the
notion of learning that, though less frequently occur-
ring as characteristics of publications, appeared quite
strongly in association with the aspect of innovation
and innovation management.

Conclusions

The publication period is one of the limitations
of the conducted analysis that should be mentioned.
The trends identified based on indexed papers in sci-
entific databases show the image of a discipline with
some delay. However, according to the Author, this
is still one of just a few sources allowing for the ag-
ile and wide perspective of the issues undertaken by
scientists as well as familiarising with the develop-
ment directions of a given issue. Such analyses can
be particularly useful for researchers at the begin-
ning of their scientific work in a given discipline to
properly recognise the areas already developed and
commented in literature as well as observe potential
niches that are worth confronting with personal sci-
entific interests. Not every identified area of the con-
ducted analyses may become a new leading research
trend. However, the knowledge of scientific deliber-
ations carried out in this field can inspire for the
creation of an innovative vision of the issue in ques-
tion.

The objective of the conducted analysis described
in this article was to take a closer look at contem-
porary research trends that refer to the discipline of
technology management.

In the first part of the analysis, the Author paid
particular attention to the number of publications
concerning technology management. In initial years,
an interest in this subject was reflected in a slow-
ly growing number of publications. An intensified
growth in the number of papers in the field of TM oc-
curred in 2002-2003 and 2006-2008. The growing in-
terest in TM, which was recorded in initial years, sys-
tematically stabilised at the level of 150 publications
annually. The stabilisation of the number of publica-
tions within the issue at a lower level compared to
that when it was especially popular may suggest both
higher requirements of proof-readers in this field and
the change in the perception of the discipline (as an
issue becoming less trendy but still worth of further
exploration). Nonetheless, while analysing changes in
the number of publications classified in various areas
separated in the Scopus database in the years 1984
2016, it could also be observed that despite the ini-
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tial predominance of papers within Engineering and
a large interest in TM within Business, Management
and Accounting after 2001, both fields consistently
remained the most frequent areas of classification in
terms of related papers.

In the second, which is the main part of the analy-
sis, the Author considered the keywords defined by
authors as the data that adequately represented de-
liberations, described in the articles indexed in one of
the chosen databases of scientific papers. The analy-
sis led to a strong visible trend of combining research
that referred to technology management with the
context of innovation and innovation management.
This may appear to be a direction inseparable from
TM, which is not surprising because that technolo-
gy management by definition is to a large extent the
management of technological innovation.

A strong research trend consisted of the analyses
referring to the strategy of technology management
as well as information technology management. An
interesting area that was observed near the centre
of the network was a trend oriented on the analy-
ses connected with knowledge management. This is
a context imposed on many analyses from various
areas. According to the Author, these trends reflect
changes in the perception of the entire process of
technology management from narrowly directed at
the technology itself to the process understood as
covering many aspects and not only the technologi-
cal ones.

Other interesting trends were also those that oc-
curred on the margins of the map. Some of them were
the issues of high occurrence, such as patent analy-
sis or health technology management, which may be-
come the leading trends in the discipline over a longer
time perspective. From the perspective of looking for
research gaps in the discipline of technology man-
agement, less frequently appearing areas that coex-
isted with areas that appeared often (such as social
network analysis or fuzzy analytic hierarchy process)
seemed interesting. These areas appeared to be char-
acterised by the greatest potential of exploration and
become the relevant point for seeking for innovative
research trends or new concepts of the currently con-
ducted research within the discipline of TM.

The analysis allows indicating technology man-
agement as a rapidly developing field of study, char-
acterized by interdisciplinary issues with a great re-
search potential. According to the Author, the analy-
ses, such as the one presented here, aid in determin-
ing research trends that are developed within a given
discipline, particularly when it is represented by nu-
merous sets of publications. The perception in this
respect allows the orientation in stores of knowledge
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gathered within the discipline, and fosters identifica-
tion of research niches that are worth exploring.
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