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1. INTRODUCTION

Bibliometrics is the research methodology which helps
to analyze current trends in the literature regarding a
particular area and provides guidelines and motivations
for future research work. It basically provides a general
outline and overall structure of the research area [1]
whilst an accurate definition of bibliometric study has
been given by Broadus [2].

Bibliometrics as a research area has received tre-
mendous attention from the scientific fraternity in recent
times. Bibliometrics is now identified as an efficient
technique to build a general outline of a certain scien-
tific research field. There has been a rapid development
in the field of bibliometrics in recent times attributing to
social developments significantly gaining from the ad-
vancement of the internet and computers. Bibliometrics
therefore gives a “total” view of scientific activity. It
basically is a part of library and information science, but
it has been extensively used in numerous other research
areas [3,4]. In addition, bibliometrics constitute now a
tool which may be easily scaled from micro (faculty
member or individual researcher) to macro (world) level
[5]. Typically, bibliometric studies can be classified into
subject specific, see for example [1,6-8], journal speci-
fic, see for example [3,9,10] and/or geographical district
specific, see for example [11-14]. A combined, subject
and district specific type is also commonly found, see
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indices, scientific publications, Scopus database.

for example [15-21].

From an overview of the relative scientific literature
it can be concluded that, in recent years there has been a
noticeable number of articles focusing on the scientific
production from discrete geographical regions on a
certain scientific topic. As far as the countries of South-
eastern Europe (SEE)* are concerned bibliometric stu-
dies of scientific disciplines are rather limited [16,21].

This work presents the research output of the coun-
tries in SEE on the scientific topic of thermal spray
coatings by examining bibliometric indices like the total
number of publications and citations, A-index and the
average number of citations per publication. Analysis
spans the last ten years and the required scientific data
in order to compute the bibliometric indices were retri-
eved from Scopus®. This study is a follow-up on a
similar work concerning the scientific field of tribology
[16]. Note that the fundamentals and the current status
of plasma spray techniques are not discussed here; see
for an overview [22].

Evaluation of the scientific research, performed by
Higher Education Institutions (HEIs), is currently obli-
gatory in several SEE countries adhering to the Euro-
pean initiatives for a European Higher Education Area
(Bologna process and Bergen report) [23,24].

* According to EU and to World Bank sources the countries of
Southeastern Europe (SEE) are geographically, as follows:
Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Greece,
Montenegro, North Macedonia, Romania, Serbia, Slovenia
and Turkey (partially)

2. BIBLIOMETRIC INDICES

Selecting the suitable bibliometric indices is essential
for the reliable presentation, as well as, the evaluation of
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research by bibliometrics. It has been argued that “...at
all level of evaluation no indicator should be taken in
isolation. A series of indicators representing the diffe-
rent facets of scientific activity should be employed...”
[25]. The indices selected in this work refer to four
research elements: productivity; impact; efficiency; and
hybrid (productivity + impact). The same philosophy
was adopted in some recent contributions [14,21,24].
Under this viewpoint, the following bibliometric indices
were initially monitored:

Productivity

e P: Total number of publications (on country
level) in the given time-period.

e P, Total number of publications (on country
level) during a year.

e P,,: Average number of publications per year (on
country level) in the given time-period.

Impact

e C: Total number of citations excluding self-
citations (on country level) in the given time-
period.

e C,: Total number of citations with self-citations
(on country level) in the given time-period.

Efficiency

e c,: Average number of citations per publication
(on country level), excluding self-citations (C/P).
e c, Average number of citations per publication
(on country level), including self-citations (Cy/P).

Hybrid (productivity + impact)

e h-index (on country level), excluding self-
citations, i.e. considering P and C of a country as
the outcome of a sole researcher.

e J-index (h-index on country level), taking into
account self-citations).

Indices P and P, may be considered as a metric for
the scientific magnitude of a country. However,
scientific magnitude differs from scientific strength as it
is mentioned elsewhere [26]. Another standard indicator
is the total number of citations (C) received by these P
publications in the examined period.

The average number of citations per publication is
calculated on the basis of the total number of publi-
cations (P) and citations within the given time-period.
This measure, corresponding to citations per publi-
cation, is deployed as an indicator of efficiency [14] or
as an impact index [26]. This measure may be computed
either by excluding or by including self-citations to
assess the effect of self-citations on the publication
profile of national research.

The h-index was introduced in 2005 by Hirsch [27],
combining the measure of quantity and impact of the
scientific output of a researcher in a single index.
According to Hirsch, “a scientist has index /4 if 4 of his or
her N, papers have at least h citations each and the other
(N, — h) papers have < h citations each”. The scientific
community has accepted this indicator, as shown by the
vast number of publications on the topic and its adoption
by Nature and Science [14]. Detailed analysis of the /-
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index and the A-type indices for evaluating scientific
research performance is given elsewhere [25].

A crucial problem arisen after monitoring measures
such as P and/or c,, is how to characterize a certain number
of publications or citations per publication as low or high.
On the basis of experience and the already published
relevant research articles it is believed that the most
appropriate method is the field-based normalization [28].

3. METHODOLOGY

Web of Science (WoS), which is a part of Clarivate
Analytics® (https://clarivate.com) is considered the do-
minant of multidisciplinary citation indexes. Neverthe-
less, since 2004 two other alternatives are also avail-
able: Scopus® (http://www.scopus.com) and Google
Scholar® (http://scholar.google.com). The former has
been developed by Elsevier and comes with its own
registration policy whilst the latter provides free access.
The comparison between these two important databases
falls outside of this work’s main objectives, since it has
already been addressed elsewhere [29].

To enable the robust calculation of the bibliometric
indices by collecting scientific data per each country, the
Scopus® research data base was considered. Its selection
was based on previous suggestions [14,16,20], as well as,
preliminary case studies referring to the current scientific
topic studied in this work. Scopus® involves certain
characteristics allowing for the enhanced service, when it
comes to educational and academic needs, engineering
literature research and bibliometric analysis. In addition
Scopus” provides almost 100 % “engineering” coverage.

Combined searching criteria are presented in the
following scheme that includes not only the keywords
proposed, but also the hierarchical order in which they
should be inserted in the searching machine:

[(coating*)' AND (country)z] AND [(plasma spray*)'
OR (thermal spray*)' OR (HVOF)']

where term: 1 refer to the classification “Article title,
Abstract, Keywords” and 2 refer to the classification
“Affiliation”.

The asterisk at the end of some terms is used to
overcome the underestimation resulting in by the use of
different but equivalent terms, mainly concerning their
suffix, i.e. “coating” or “coatings”, “plasma spray” or
“plasma spraying” or “plasma sprayed”.

Trying to describe mathematically the above
scheme, the first bracketed term corresponds to the
intersection between two main sets (coating®, country),
whilst the second one to the union of three subsets
concerning the technique applied (thermal spray*,
plasma spray*, HVOF); the final result would be the
intersection between the above two (Fig. 1).

As an example, a snapshot of terms used for the
bibliometric search on the scientific productivity in Greece
on the specific topic is shown in Figure 2. Note that each
country search was conducted twice by: (i) taking into
account the complete research profile of each country with
no time limit and (ii) considering only the documents and
corresponding references for the last decade (period
2008 —2017) to make comparisons using the same time
basis. In this case, the index ‘10’ is added to the symbol
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Figure 1. Mathematical expression of the performed bibliometric search on the productivity of scientific research per country,

on the topic of thermal spraying coatings
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Figure 2. Keywords entered during the present bibliometric study

of each bibliometric index, indicating its corres-
pondence to the last ten years. For comparison purposes
search with no time limit was expanded to include some
Mediterranean and nearby countries (Table 1).

The keywords selection used in this approach is
actually the result of an optimization, based on a number
of trials. The main question to be answered is focused on
the number of articles in referred scientific journals per
country, on the specific topic of coatings deposited by
thermal spray/-ing (general term) or any of the two most
widely used techniques: (a) plasma spraying, in order to
obtain, mainly, oxide coatings and (b) HVOF for carbide
ones; both types of coatings find applications on the
protection of metallic parts against wear, thus the
relevant keywords have been considered to be proper
attributes to represent the thermal spray coating concept
in scientific contributions. Even though one may imagine
another approach, the proposed one is definitely a
reference point. All data presented in this work were
collected from 11" to 13™ December 2018 and involved
scientific work published until the end of 2017.
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4. RESULTS AND DISCUSSION
2.1 Trends in publication

Twenty six (26) searches were performed in total; each
search was run twice. There was no refinement of the
results besides some evident irrelevant entries. Search
results obtained are given in Table 1 and Table 2 for
indices with no time limit and for last decade’s indices,
respectively.

Table 1 gives the “timeless whole picture” of
scientific production from the SEE geographical region
about thermal spray coating. The following discussion
refers to last decade’s bibliometric data (Table 2), so as
to comment on the basis of a determined time-window.
Note also, that for the internationally co-authored
publications the “whole counting” method was applied,
i.e. every country gets full credit for internationally co-
authored papers.

Comparison of the sum of publication totals of the
first column with the world total indicate the fact that the-
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Table 1. Overall bibliometric indices with no time limit

Number of articles Number of citations h-index Year of 1%
Country P C, C I h publication
Albania 0 0 0 0 0 -
Bosnia and Herzegovina 0 0 0 0 0 -
Bulgaria 25 159 123 6 6 1991
Croatia 8 47 37 4 4 1996
FYROM 0 0 0 0 0 -
Greece 105 1021 808 19 17 1994
Montenegro 0 0 0 0 0 -
Romania 139 412 308 10 10 1997
Serbia 22 213 185 9 9 2007
Slovenia 14 132 104 6 5 1991
Turkey 243 3068 2585 34 30 1993
For comparison
Austria 93 1539 1273 22 20 1989
Egypt 63 679 593 17 16 1991
France 1295 23116 n/a 63 n/a 1982
Italy 569 10010 8437 52 47 1976
Spain 487 9202 7703 48 44 1986
Israel 38 896 767 16 16 1980
Word total 20933 n/a n/a n/a n/a 1966
n/a —not available
Table 2. Overall bibliometric indices for the last decade (2008 — 2017)
Country Number of articles Number of citations h-index Num;e; ertic;lt:tlons
Pio Cso Cio hsi0 o Cavs10 Cavio
Bulgaria 7 27 15 3 1 3.86 2.14
Croatia 7 44 34 4 4 6.29 4.86
Greece 51 599 499 15 14 11.75 9.78
Romania 109 363 265 10 9 3.33 2.43
Serbia 20 210 185 9 9 10.50 9.25
Slovenia 11 127 100 6 5 11.55 9.09
Turkey 133 1211 1071 19 18 9.11 8.05
Word total 9510 n/a n/a n/a n/a n/a n/a

n/a — not available

se countries account for only 3.6 % of the literature on
thermal spray coatings published worldwide (Table 2).
Turkey has the largest publication output of the SEE
countries, i.e., 39.3 % of total articles, followed by
Romania (32.2 %), Greece (15.1 %) and Serbia (5.9 %).
These four countries contribute more than 92 % of the
total SEE production on the topic.

The variation of paper with year for countries of
SEE is presented in Figure 3. The graphs in this figure
reveal no monotonic trend, decrease or increase whilst,
the annual total of articles ranges from 26 (2008) to 39
(2009) with an average value of 33.8.

Besides the number of publications P, the total num-
ber of citations C, which a scientific body of P articles
has received, is usually used as a criterion of the impact
of the research under consideration [16]. From Table 2
it is clear that Turkey holds the highest Cgp and Cj
followed in descending order by Greece, Romania and
Serbia. These countries account for 93 % approximately
of all citations received.

652 = VOL. 47, No 3, 2019

The average number of citations per publication on a
country level is considered as an index of the scientific
research efficiency. Greece holds the highest index
(Cavi0=9.78), followed by Serbia (cu10=9.29),
Slovenia (Cuy19=9.09) and Turkey (cuy10 = 8.05). Thus,
it is evident that only these four countries are above the
average value of 6.41 calculated for the whole region.

The hA-index as it was originally introduced [27]
combined in a single, synthetic, indicator a metric for
quantity and impact of a researcher’s scientific output.
In spite of being originally designed to evaluate
individual scholars, 4-index may also be implemented to
other units of analysis, like research teams, university
departments, scientific facilities, journals and countries
[24,30,31]. During present research #A-index was
estimated on country level, by considering P and C
values of a country as the output of a sole researcher;
results obtained are tabulated in Table 2. According to
Table 2 Turkey holds the highest hgjy and h;, followed
in descending order by Greece, Romania, and Serbia.
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Figure 3. Annual variation of papers (P,) from SEE countries published from 2008 to 2017

Table 3. The most prolific authors on the topic of thermal spray coatings in SEE for the last decade (2008 — 2017)

Country Author Py Affiliation
Bulgaria E. Assenova 3 Society of Bulgarian Tribologists, Sofia
M. Kandeva 3 Technical University of Sofia, Faculty of Industrial Technology, Sofia
M. Vardavoulias 15 PyroGenesis S.A., Lavrio
Greece G. Stergioudis 12 Aristotle University of Thessaloniki, Department of Physics, Thessaloniki
G. Vourlias 12 Aristotle University of Thessaloniki, Department of Physics, Thessaloniki
C. Munteanu 22 Universitatea Alexandru loan Cuza, Faculty of Mechanical Engineering, lasi
Romania V.A. Serban 17 Universitatea Politehnica din Timisoara, Timisoara
1. Hulka 14 Universitatea Politehnica din Timisoara, Timisoara
A. Vencl 9 University of Belgrade, Faculty of Mechanical Engineering, Belgrade
Serbia M.R. Mrdak 6 Research and Development Center, Belgrade
M.N. Vilotijevi¢ 5 Institut za nuklearne nauke Vinca, Belgrade
) D. Lisjak 8 Jozef Stefan Institute, Ljubljana
Slovenia - - S
M. Drofenik 4 Jozef Stefan Institute, Ljubljana
A.C. Karaoglanli 12 Bartin University, Department of Metallurgy and Material Engineering, Nevsehir
Turkey F. Ustel 11 Sakarya Universitesi, Department of Metallurgy and Material Engineering, Sakarya
A. Turk 10 Celal Bayar Universitesi, Department of Materials Engineering, Manisa

A comparison of the results discussed above with
similar results concerning other geographical regions,
e.g. Scandinavia or EU countries would be of great
interest; nevertheless such a comparison is not feasible
yet since relative data are not available. Research
profiles for a number of countries including Greece and
Turkey are discussed elsewhere [26]; the scientific size
(publications) and the scientific strength (standardized
citations per publication) of EU-27 member states are
presented there as well. It should be mentioned that no
international data is available to reliably compare outputs
in terms of publications to inputs in terms of number of
researchers. Instead, publication output is usually
compared to the size of the population in the different
countries — although differences in population do not
necessarily reflect differences in research efforts [32].

FME Transactions

Some of the noticeable differences among countries
in terms of publication output are shown in Tables 1 and
2 whilst they may be attributed to differences in country
size and investments in research. For a better insight to
research production and impact, a correlation between
bibliometric indices to social-economic indices such as
population, number of engineering departments in
universities, gross domestic product (GDP) and gross
domestic expenditure on R&D (GERD) should be
conducted. In general, a gross positive relationship
between the economic potential of a country and its
scientific production is displayed [33]. On the other
hand, most of the SEE countries are far from reaching
the investment levels of scientifically developed
countries in terms of GERD and efforts must be directed
towards the increase of this indicator.
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Table 4. The most cited articles on the topic of thermal spray coatings for each SEE country

Country Authors and article C,
Skulev H., Malinov S., Sha W., Basheer P.A.M., Microstructural and mechanical properties of nickel-base
plasma sprayed coatings on steel and cast iron substrates, Surface and Coatings Technology, 197, 2-3, 2005, | 21
177-184
Bulgaria | Skulev H., Malinov S., Basheer P.A.M., Sha W., Modifications of phases, microstructure and hardness of Ni- 71
based alloy plasma coatings due to thermal treatment, Surface and Coatings Technology, 185, 1, 2004, 18-29
Iordanova I., Forcey K.S., Gergov B., Bojinov V., Characterization of flame-sprayed and plasma-sprayed 21
pure metallic and alloyed coatings, Surface and Coatings Technology, 72, 1-2, 1995, 23-29
Simunovic K., Saric T., Simunovic G., Different approaches to the investigation and testing of the Ni-based
self-fluxing alloy coatings — A review. Part 1: General facts, wear and corrosion investigations, Tribology 13
Transactions, 57, 6, 2014, 955-979
Croatia Jakovljevi¢ S., Hendrix W., Havermans D., Meneve J., Characterisation of ZrO; layers deposited on Al,O; 7
coating, Wear, 266, 3-4, 2009, 417-423
Simunovic K., Saric T., Simunovic G., Different approaches to the investigation and testing of the Ni-based
self-fluxing alloy coatings — A review. Part 2: Microstructure, adhesive strength, cracking behavior, and 6
residual stresses investigations, Tribology Transactions, 57, 6, 2014, 980-1000
Pantelis D.I., Psyllaki P., Alexopoulos N., Tribological behaviour of plasma-sprayed Al,O3 coatings under 60
severe wear conditions, Wear, 237, 2, 2000, 197-204
Yugeswaran S., Yoganand C.P., Kobayashi A., Paraskevopoulos K.M., Subramanian B., Mechanical
Greece properties, electrochemical corrosion and in-vitro bioactivity of yttria stabilized zirconia reinforced 47
hydroxyapatite coatings prepared by gas tunnel type plasma spraying, Journal of the Mechanical Behavior of
Biomedical Materials, 9, 2012, 22-33
Psyllaki P.P., Jeandin M., Pantelis D.I., Microstructure and wear mechanisms of thermal-sprayed alumina 38
coatings, Materials Letters, 47, 1-2, 2001, 77-82
Marginean G., Utu D., Cyclic oxidation behaviour of different treated CoNiCrAlY coatings, Applied Surface 29
Science, 258, 20, 2012, 8307-8311
Romania Ruset C., Grigore E., Maier H., Neu R., Greuner H., Mayer M., Matthews G., Development of W coatings for 2
fusion applications, Fusion Engineering and Design, 86, 9-11, 2011, 1677-1680
Bogya E.S., Karoly Z., Barabas R., Atmospheric plasma sprayed silica—hydroxyapatite coatings on 25
magnesium alloy substrates, Ceramics International, 41, 4, 2015, 6005-6012
Vencl A., Arostegui S., Favaro G., Zivic F., Mrdak M., Mitrovi¢ S., Popovic V., Evaluation of
adhesion/cohesion bond strength of the thick plasma spray coatings by scratch testing on coatings cross- 49
sections, Tribology International, 44, 11, 2011, 1281-1288
Serbia Vilotijevi¢ M., Markovié¢ P., Zec S., Marinkovi¢ S., Jokanovi¢ V., Hydroxyapatite coatings prepared by a high 17
power laminar plasma jet, Journal of Materials Processing Technology, 211, 6, 2011, 996-1004
Vencl A., Mani¢ N., Popovic V., Mrdak M., Possibility of the abrasive wear resistance determination with 17
scratch tester, Tribology Letters, 37, 3, 2010, 591-604
Bégard M., Bobzin K., Bolelli G., Hujanen A., Lintunen P., Lisjak D., Gyergyek S., Lusvarghi L., Pasquale M.,
Richardt K., Schldfer T., Varis T., Thermal spraying of Co, Ti-substituted Ba-hexaferrite coatings for 27
electromagnetic wave absorption applications, Surface and Coatings Technology, 203, 20-21, 2009, 3312-3319
Lisjak D., Bobzin K., Richardt K., Bégard M., Bolelli G., Lusvarghi L., Hujanen A., Lintunen P., Pasquale M.,
Slovenia Olivetti E., Drofenik M., Schléfer T., Preparation of barium hexaferrite coatings using atmospheric plasma | 22
spraying, Journal of the European Ceramic Society, 29, 11, 2009, 2333-2341
Bobzin K., Bolelli G., Bruehl M., Hujanen A., Lintunen P., Lisjak D., Gyergyek S., Lusvarghi L.,
Characterisation of plasma-sprayed SrFe;;0;¢ coatings for electromagnetic wave absorption, Journal of the | 19
European Ceramic Society, 31, 8, 2011, 1439-1449
Sarikaya O., Effect of some parameters on microstructure and hardness of alumina coatings prepared by the 104
air plasma spraying process, Surface and Coatings Technology, 190, 2-3, 2005, 388-393
Turkey Hazar H., Effects of biodiesel on a low heat loss diesel engine, Renewable Energy, 34, 6, 2009, 1533-1537 92
Yilmaz R., Kurt A.O., Demir A., Tathi Z., Effects of TiO; on the mechanical properties of the A,03-TiO, P
plasma sprayed coating, Journal of the European Ceramic Society, 27, 2-3, 2007, 1319-1323

2.2 Authorship characteristics

As evident in Table 2, the present analysis lies on an
overall output of almost 340 papers published in journals
indexed by Scopus®, during the period 2008 —2017.
These are papers that include at least one author listing an
affiliation in one of the SEE countries. While counting

654 = VOL. 47, No 3, 2019

the papers it is observed that, in average, more than 80 %
of the total number of papers comes from universities.
This suggests that thermal spray coatings research in SEE
countries is performed mainly in universities and public
research institutions associated to higher education
organizations; private research centers and industry seem
to have marginal contribution and participation. More-
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over, as it is expected for a multi-disciplinary scientific
topic such as thermal spraying, the vast majority of
published articles have been co-authored.

In Table 3, the most prolific authors in the field in
each of SEE counties are presented. A threshold of
Pio>3 resulted in a number of 16 scientists from 6
different countries. Note that P;, values in Table 3 refer
to thermal spray coatings papers only; the overall output
of an author might be even greater.

In Table 4 the most cited articles on the topic in each
of SEE counties are presented. Three articles at
maximum from each country were included provided
that the article received at least 5 citations.

Another essential aspect to be investigated is the
“journal preference”. Scientists' selection of journals for
publication has always been an important attribute of
their publication activity. In thermal spray coatings, as
in most other fields such as engineering and/or materials
science, hundreds of journals of different levels of
readership are available in Scopus”. These journals have
been ranked according to their readership and scientific
influence levels as measured by their IPP (impact per
publication) [1] and SJR (SCImago Journal Rank)
indicators. It is worth of mentioning that SJR indicator
based on Scopus® is a free journal metric and provides
an alternative to the impact factor (IF) which is based on
data from the Science Citation Index [34].

Table 5. The most preferred journals for publication on

thermal spraying by scholars from SEE countries for the
last decade (2008 — 2017)

Country No. of
(P1o) Journal articles
Bulgaria IOP Conference Series: Materials 5
@) Science and Engineering
Cr(o;;tla Tribology Transactions 2
Surface and Coatings Technology 8
Greece
(51) Journal of Alloys and Compounds
Tribology in Industry 3
Metalurgia International 11
Romania IOP Conference Series: Materials 10
(109) Science and Engineering
Advanced Materials Research
Serbia Tribology in Industry
(20) Hemijska industrija

Slovenia | Journal of the American Ceramic Society

7
2
2
International Journal of Hydrogen Energy | 2
2
2
2

(11) Surface and Coatings Technology
Journal of Thermal Spray Technology
Surface and Coatings Technology 13
Acta Physica Polonica A 7
Turkey Ceramics International
(133) Materiali in tehnologije 5
(Materials and Technology)

Materials & Design 5

Table 5 presents information about the most
preferred journals for publication by scholars from SEE
countries. Three journals, at maximum, for each country

FME Transactions

were included, provided that more than one article was
published in the journal. Different patterns of preference
are identified from different countries; in some cases
preference is strongly influenced by the nationality of
the editing company of a journal.

2.3 International scientific collaboration

It has been shown that there is an increasing international
scientific collaboration in many disciplines [13,26].
Furthermore, the growing share of internationally co-aut-
hored papers involves an increasing number of countries.
Table 6 refers to international collaboration within the
SEE counties. For each country the three countries with
the highest number of common papers are presented.
The percentage of international publications is for all
countries quite high; yet, no other considerable “inter-
nal” collaboration among the SEE countries is identified.

Table 6. Collaborations of SEE countries with other
countries in the topic of thermal spray coatings

Country (P10) Collaboration country (P10)
Bulgaria (7) | Switzerland (2) | Poland (1) | Serbia (1)
Croatia (7) Belgium (1) | Slovakia (1)
Greece (51) Belgium (4) Italy (4) UK (4)

Romania (109) | Germany (17) | Finland (7) | France (6)
Serbia (20)
Slovenia (11)
Turkey (133)

8 countries with 1 common paper with each
Finland (8) Italy (8) |Germany (7)
Japan (6) Germany (5)| Iran (4)

The share of internationally collaborative publica-
tions in the overall scientific output of a country can be
considered as first indication of the extent to which rese-
archers in a country cooperate with colleagues outside
their own country. This indicator can be seen as a mea-
sure of the international orientation of a country. On the
other hand the complementary percentage, i.e. the share
of non-internationally collaborative publications, is an
indicator of the size of a country’s own scientific basis
and of its “scientific independence” [26].

2.4 General remarks and limitations

Bibliometric indicators are increasingly being used as a
tool for research performance monitoring and/or evalu-
ation. Bibliometric methods are quantitative by nature,
but are used to make pronouncements about qualitative
features [5,14]. The authors are aware of the fact that
the use of bibliometric techniques to assess the publi-
cation efforts of scholars is far from not being cont-
roversial. They know that there is a burgeoning debate
about the convenience of the use of citation indicators;
the limitations and undesirable effects of the citation
system are described elsewhere [35]. Moreover, they
wish to emphasize the fact that publication-related ac-
tivities is only one output in the knowledge transfer
process of Higher Education Institutions (HEIs) [36].
However, they do believe that, in spite of the inherent
limitations of bibliometrics, the viability of the adopted
method for monitoring the scientific performance is
quite effective, especially when limited resources are
available.
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5. CONCLUSIONS

In this study, bibliometric indices were used for
describing the scientific activity on the topic of thermal
spray coatings in the 11 Southeastern Europe countries
during the last decade. Based on the authors’
knowledge, this is the first article to analyze the quantity
and quality of thermal spray-related research from this
region. The research output is presented by using
indices such as the total number of publications and
citations, as well as, the #-index and the average number
of citations per publication.

The total number of publications found in Scopus®
between 2008 and 2017 is 338. Turkey has the largest
publication output, i.e. 39.3 %, followed by Romania
(32.2 %), Greece (15.1 %) and Serbia (5.9 %).

For the efficiency and the research impact, as these
parameters are dictated by the average number of
citations per publication on country level, Greece
possesses the highest index (c,y19=9.78) followed by
Serbia (C,y19 = 9.25), Slovenia (Cuy10 = 9.09) and Turkey
(Cavio = 8.05). Only these four countries are above the
average value of 6.5 calculated for the whole region.
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HAYYHA JIMTEPATYPA U3 JYTOUCTOYHE
EBPOIIE Y OBJIACTU ITPEBJIAKA HAHETHUX
TEPMHUYKU NPOIIECOM PACIIPIHINBAIbA:
JAECETOrouiimbA BUBJIMOMETPUJCKA
AHAJIM3A

H.M. BakceBanuguc, A. Beniui, E. AcenoBa,
M. Kanpesa, ILIIcuiaaku

Bubnnomerpujcke aHan3e HayYHO-UCTPAKMBAYKOT pajia
y onpeheHOj Hay4HO] OONACTH, Y OKBUPY AC(PHUHUCAHOT
reorpad)CKOT peTHoHa, IPECTABIbajy jeAaH Of HAauMHa 3a
KBaHTHTATHBHO IOpeheme W paHTupame aKaJIeMCKHX
W/WIA UCTPKUBAUKUX MHCTHUTYLHjA. Y OBMM aHajM3aMa
ce IPHUMERY]y T3B. OUOJIMOMETPHUjCKE METOJIE, 2 Y OBOM
pagy Cy NpHUKa3aHU Pe3yiITaTH Hay4HO-UCTPaKHBAYKOT
pana y 3emsbama jyroucroune Espome, y oGmactu mpes-
JlaKa HAHETHX TEPMHYKH IIPOLIECOM PpaclpIliUBamba.
Pesynrati cy mnpukazanu nomohy cnenehux Oubmm-
OMETPHUjCKUX TapaMeTapa: yKymnaH Opoj myOnmkanuja u
nyrara, A-MHAEKC M mpocedaH Opoj Iurara 1o myoiu-
kaiuju. Pasmatpane cy myOnukanuje objaBibeHe y Imoc-
JeIBUX JeceT TOAWHA, a MOJALM IOTPeOHU 3a M3pady-
HaBame OWMONMOMETPHjCKUX ITapaMerapa cy JOOWjeHH
kopumhermem Cromyc (Scopus”) uTaTHe 6ase MogaTaxa.
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