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Abstract: In recent years there is a small but increasing number of articles presenting and/or analyzing the scientific 
production from discrete geographical regions on a certain scientific topic. These articles applied the so-called 
bibliometric methods in order to evaluate the contribution of different countries in a scientific research field. In the 
present work, the research output of all countries in Southeastern Europe (SEE) on the scientific field of quality 
management is presented by using bibliometric indices such as the total number of publications and citations as well as 
the h-index (Hirsch index) and the average number of citations per publication. Such a study is attempted –to the authors’ 
knowledge – for the first time. 
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1. INTRODUCTION 

The quantitative study of science is mostly referred to as scientometrics. Within scientometrics, the 
research on scientific communication, particularly with data from publications, citations and journals 
is called bibliometrics [1]. Nowadays, this discipline has grown dynamically and rapidly and has its 
own journals, conferences, and academic departments 

Bibliometric methods are quantitative by nature, but are used to make pronouncements about 
qualitative features. Compared to peer review, which has a limited area of investigation, it is easy to 
use bibliometric methods to examine unlimited quantities of publications. Bibliometrics has given us 
a tool that can easily be scaled from micro (faculty member/individual researcher) to macro (world) 
level [2]. 

Bibliometric analysis is a useful tool to obtain information about the current state of research in 
particular areas and allows researchers to identify and undertake new lines of research [3]. This type 
of analysis is a research method used in library and information sciences and utilizes quantitative 
analysis and statistics to obtain the bibliographical works within a given field, topic, institute, or 
country [4]. 

In Greece, a handful of studies have been conducted regarding the research performance of Greek 
University departments using bibliometrics. These studies refer mainly to engineering and computer 
science departments [5-9] and to medical ones [10]. Moreover, 93 Greek university departments from 
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the fields of social sciences and humanities, sciences, engineering, pharmacy and economics were 
evaluated according to their academics’ h-index [11]. 

In Serbia, studies concerning either a specific discipline [12] or the evaluation of scientific journals 
[13, 14] have been recently published. Worth mentioning also is an early publication from Turkey 
analyzing physics publications from Middle Eastern countries [15] whilst in [16] the international 
collaboration of East European scholarly communities is presented. 

In general, studies concerning the scientific performance of researchers from discrete geographical 
regions to a specific scientific discipline are rather limited. Besides Refs [4, 15], in Ref. [17] the 
contribution of Iberian-American countries in food science and technology is presented and in Ref. 
[18] the scientific output of Scandinavia is outlined. Recently, a combined analysis of publications 
and patents of European researchers in the field of production technology and manufacturing systems 
was published [19], as well as an overall presentation of the research performance of all European 
countries; see Ref. [20]; moreover, a comparison of the scientific performance of the US and the 
European Union was reported in Ref. [21]. 

The viability of the bibliometric methods for measuring the scientific performance, in general, is 
accepted to be quite high. To the best of our knowledge, there is a lack of data concerning the 
presentation and the evaluation of research output on Quality Management (QM)  originating from 
the South-East European countries. Such a presentation is attempted in the present work by using 
bibliometric indices such as the total and average publications and citations and the mean h-index.  

Even though it is not the topic of the present work, it must be noted that the process of evaluation of 
scientific research performed by Higher Education Institutions (HEIs) is now obligatory in a number 
of SEE countries following  the European initiatives for a European Higher Education Area (Bologna 
process and Bergen report) [22]. For this evaluation, nowadays, there seems to be a movement 
towards bibliometric measures and indices [8, 11]. 

2. BIBLIOMETRIC INDICES 

The selection of the appropriate bibliometric indices is of crucial importance for the effective and 
robust presentation and evaluation of research by bibliometrics. It has been indicated that “…at all 
level of evaluation no indicator should be taken in isolation. A series of indicators representing the 
different facets of scientific activity should be employed…”[23]. The indices selected in the present 
work correspond to four axes of research output: productivity, impact, efficiency and hybrid 
(productivity + impact). The same scheme was used in a number of recent publications [7-9]. In this 
respect, the following bibliometric indices were initially monitored: 

Productivity  
• P: Total number of publications (on country level) in the given time-period. 
• Py: Total number of publications (on country level) during a year. 
• Pav: Average number of publications per year (on country level) in the given time-period. 

Impact 
• C: Total number of citations excluding self-citations (on country level) in the given time-

period. 
• Cs: Total number of citations with self-citations (on country level) in the given time-period. 

Efficiency 
• cav: Average number of citations per publication on country level, excluding self-citations 

(C/P). 
• cavs: Average number of citations per publication on country level, including self-citations 

(Cs/P). 
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Hybrid (productivity + impact) 
• h-index (on country level excluding self-citations, i.e., considering P and C of a country as 

the outcome of a sole researcher). 
• hs-index (h-index on country level, taking into account self-citations). 

Indices P and Py can be seen as a measure of the scientific size of a country. Scientific size, however, 
is not the same as scientific strength as it was indicated in Ref. [20]. 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 
publications (P) and citations within the given time-period. This measure, citations per publication, 
is used as an indicator of efficiency [7, 8] or as an impact index [20]. This measure may be calculated 
twice; without self-citations and including self-citations in order to examine the effect of self-citations 
on the publication profile of national research. 

The h-index was introduced in 2005 by J. Hirsch [24], combining in a single indicator a measure of 
quantity and impact of the scientific output of a researcher. According to Hirsch, “a scientist has index 
h if h of his or her Np papers have at least h citations each and the other (Np-h) papers have ≤h citations 
each”. The scientific community has shown a huge interest for this indicator, as shown by the high 
number of publications on the topic and its adoption by Nature and Science [7]. A detailed analysis 
of the h-index and the h-type indices for assessing scientific research performance is presented in Ref. 
[25]. 

A crucial problem arisen after monitoring measures such as P and/or cav is how a certain number of 
publications or citations per publication can be considered 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; for details see Ref. [20]. 

3. METHODOLOGY 

Traditionally, bibliometric studies were based on the number of publications and citations, using the 
well-known Web of Science (WoS) ® distributed (now) by Thomson-Reuters, which has dominated 
the world of multidisciplinary citation analysis. However, in 2004, two alternatives have become 
available. One of them is Scopus® (http://www.scopus.com/) developed by Elsevier and the other is 
the freely available Google Scholar® (http://scholar.google.com/). The comparison of these three 
databases is beyond the scope of the present study; this topic is addressed in Refs [7, 26]. 

The required scientific data of each country necessary to calculate the bibliometric indices were 
retrieved using the Scopus® scientific database. Selection of Scopus as the suitable tool for the 
scientific field studied in the present work (quality management) was based on preliminary case 
studies and on previous suggestions; see for example Refs [10, 26, 27]. Scopus® possesses certain 
characteristics which allow for enhanced service for educational and academic needs, engineering 
literature research and bibliometric analysis. Scopus® offers a basic search or an advanced search 
options. In the basic search, the results for the chosen keywords can be limited by the date of 
publication, by subject area, and by document type. The results can be refined by document type, 
author name, source title, publications per year, and/or subject area, and a new search can be initiated 
within the results [4]. Last but not least Scopus® provides almost 100% “engineering” coverage. The 
key words entered in Scopus® as source titles to accomplish the objective of this study are presented 
in Figure 1. Then, all 13 SE European countries were entered as country affiliation. The subject area 
selected for this research was “all”; for comparison purpose searches  with “physical sciences” as the 
subject area were also performed. 
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It must be noted that each country search was performed twice by: (i) Considering the complete 
research profile of each country with no time limit and (ii) taking into account only the documents 
and corresponding citations for the last decade (period 2011-2015) to make comparisons using the 
same time basis. In this case, the index “5’’ is added to the symbol of each bibliometric index, 
indicating that it corresponds to the last five years. Note also that search with no time limit was 
expanded to include some Mediterranean and nearby countries; see Table 1. For historical reasons in 
Table 1 “Yugoslavia”+ was also entered as country affiliation. 

The Keywords were as follows: TITLE (quality management) OR TITLE (quality assurance) OR 
TITLE (quality control) OR TITLE (total quality) OR TITLE (ISO900*) AND AFFILCOUNTRY 
(each one of 13 SE European countries)) AND SUBJAREA(ALL) AND DOCUMENT TYPE (ALL). 

The selection of keywords  is, actually, the result of an optimization based on a number of trials. Term 
“quality” alone  returned a vast number of rather irrelevant articles. In general, keywords in Fig. 1 
were considered as a good representation of quality management in scientific papers. Perhaps, it is 
not the best solution; however, it is definitely a starting point. All data presented in this work were 
collected from 5th-8st September 2016 and concerned scientific work published until the end of 2015. 
Note also that in some Tables and figures countries’ name was abbreviated by the three letters UN 
codes. 

 

Figure 1. Keywords entered during the present bibliometric study. 

                                                 
+ Historical note: The “Breakup of Yugoslavia”, having occurred as a result of a series of political upheavals and conflicts 
during the early 1990s, should be taken into account. After April 1992 Slovenia, Croatia and Bosnia & Herzegovina were 
internationally recognized. In 28 April 1992 the Federal Republic of Yugoslavia (Serbia + Montenegro) was formed 
whilst in June 2006 Montenegro became an independent state. Moldova declared its independence on 27 August 1991 
and on March 2, 1992 gained formal recognition as an independent state at the United Nations. 
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4. RESULTS AND DISCUSSION 

4.1. Trends in publication 

 
Thirty five (35) searches were performed in total; each search was run twice. There was no refinement 
of the results besides some evident irrelevant entries for  year 2015. Search results obtained; are 
summarized in Table 1 and Table 2 for the case with no time limit and for last five years case, 
respectively. 

Table 1 presents the “timeless whole picture” of scientific production from the discrete geographical 
region to the scientific discipline of quality management. Discussion which follows refers to last five 
years' bibliometric data; see Table 2, in order to comment on the basis of a defined 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; see also Ref. [27]. 

Table 1. Cumulative bibliometric data and indices with no time limit. 

Country 
Number of 

articles 
Cita-
tions 

Citations 
(excl. self-

cit.) 

h-index 
(incl. self-

cit.) 

h-index 
(excl. 

self-cit.) 
Year of 1rst 

public. 
P Cs C hs h 

Albania 7 16 11 2 1 2008 
Bosnia and Herzegovina 17 32 20 3 3 1996 

Bulgaria 77 332 241 10 8 1980 
Croatia 139 486 337 11 10 1993 
Cyprus 45 201 148 7 7 1994 

FYROM 14 236 192 3 3 2001 
Greece 452 5647 4604 37 35 1979 

Moldova 2 2 1 1 1 1996 
Montenegro 7 8 3 1 1 2006 

Romania 352 602 455 12 10 1974 
Serbia 87 204 115 7 5 2001 

Slovenia 124 766 592 15 13 1994 
Turkey 321 2178 1879 23 21 1976 

Yugoslavia 40 44 39 4 4 1982 
for comparison       

Austria 659 6202 4611 42 35 1959 
Egypt 127 1260 1027 15 13 1983 
France 1706 18064 - 58 - 1957 
Italy 1662 18626 - 61 - 1972 
Spain 1496 17085 - 58 - 1955 
Israel 234 2867 2306 27 24 1968 

World total 62484 - - - - 1912 
     Last publication with affiliation “Yugoslavia” was in 2006; - : not available 
The first four columns of Table 2 comprise the absolute values of bibliometric data for all SE 
European countries as they were retrieved from Scopus® database. Comparison of the sum of 
publication totals of the first column with the world total indicate the fact that these countries account 
for only 5.0 %  aprx. of the quality management literature published worldwide. 

The number of scientific articles published by SE Europe researchers has increased, in general, in the 
last five years. Romania has the largest publication output of the SE European countries, followed 
closely by Turkey and  Greece. These three countries contributes 67 %  of the total SEE production 
on the topic in the analyzed period, Then, in descending order, comes Serbia, Croatia and Slovenia. 
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Table 2. Cumulative bibliometric data and indices for the last five years (2011-2015). 

Country Number 
of articles 
[Physical 
Sciences] 

Number 
of articles 

Number 
of cita-
tions 

Citations 
(excl. self-

cit.) 

h-index 
(incl. 

self-cit.) 

h-index 
(excl. self-

cit.) 
  

 P5 Cs5 C5 hs5 h5 Pav5 cavs5 
Albania 4 6 3 2 1 1 1.2 0.50 

Bosnia and 
Herzegovina 

4 9 9 5 2 1 1.8 1.00 

Bulgaria 18 30 58 30 5 3 6.0 1.94 
Croatia 35 54 163 98 6 5 10.8 3.01 
Cyprus 8 16 14 8 2 1 3.2 0.88 

FYROM 4 5 5 5 1 1 1.0 1.00 
Greece 61 139 735 501 12 11 27.8 5.29 

Moldova 1 1 2 1 1 1 0.2 2.00 
Montenegro 4 7 1 0 1 0 1.4  

Romania 75 182 278 204 8 6 36.4 1.52 
Serbia 35 62 120 59 6 4 19.4 1.93 

Slovenia 21 40 224 172 8 7 8.0 5.60 
Turkey 70 146 440 337 11 9 29.2 3.01 

World total 6552 13971     1310.4 2.13 
 

Further analysis of publication activity shows in general, an almost stable year-by-year  number of 
scientific articles published by SE Europe researchers (Py = 130 aprx.) with only one exception for 
year 2014 (Py = 157). The variation of paper with year for countries with Pav5>3 is presented in Fig.2. 
Differnt patterns of growth trends and stable rates for various countries can be identified in this figure. 

 
Figure 3. Annual variation of papers on QM (Py) from SE Europe countries with Pav5>3 published 

from 2011 to 2015. 
 

Besides the number of publications P, the total number 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. 
From Table 2 it is evident that Greece possesses the highest Cs5 and C5 followed in descending order 
by Turkey, Romania and Slovenia. These four countries account for 82 % aprx. of all citations 
received. 

The average number of citations per publication on country level is considered as an index of the 
efficiency of scientific research. Slovenia possesses the highest index (cavs5=5.6) followed closely by 
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Greece (cavs5=5.3). These two countries together with Croatia and Turkey are above the average value 
of 2.94 calculated for the whole region.   

The h-index as it was originally introduced [24] combined in a single, synthetic, indicator a measure 
of quantity and impact of the scientific output of a researcher. Despite being originally designed to 
assess individual scientific outcomes, the h-index can also be applied to other units of analysis, such 
as groups of researchers, university departments, scientific facilities, journals and countries [6, 8, 28, 
29]. 

During present research h-index was estimated on country level, by considering P and C values of a 
country as the outcome of a sole researcher; results obtained are summarized in the fourth and fifth 
columns of Table 2. It is evident that Greece possesses the highest hs5 followed in descending order 
by Turkey, Slovenia and Romania. 

A comparison of the results discussed above with similar results concerning other geographical 
regions, e.g. Scandinavia or EU countries would be of utmost interest; however such a comparison is 
not possible yet since relative data are not available. Research profiles for a number of countries 
including Greece and Turkey are discussed in Ref. [20]; the scientific size (publications) and the 
scientific strength (standardized citations per publication) of EU-27 member states are also presented 
there. Worth mentioning also that no international data are available to reliably compare output in 
terms of publications to input 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 [30]. 

Much of the difference among countries in publication output shown in Tables 1 and 2 can be 
attributed to differences in country size and investments in research. For a better insight to research 
production and impact one should correlate bibliometric indices with social-economic indices such 
as population, number of engineering departments in universities, gross domestic product (GDP) and 
gross domestic expenditure on R&D (GERD). In general, a gross positive relationship between the 
economic potential of a country and its scientific production is displayed [17]. 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. 
Moreover, in a topic such as “quality management research” the diffusion of quality culture and ISO 
9001 scheme certification in the various countries should be taken into account; see for example Ref. 
[31]. 

4.2. Authorship characteristics 

As indicated from Table 2, present analysis is based on a total output of 700 papers aprx. (articles, 
notes, letters chapters and reviews) published in the journals indexed by the Scopus® for the period 
2011-2015. These are the papers that include at least one author listing an affiliation in one of the 
SEE countries. While counting the papers it is observed that, on average, more than 85 % of the total 
number of the papers comes from universities. This simply implies that research on QM in SEE 
countries is carried out mainly in universities and public research institutions associated with higher 
education organizations; private research centers and industry seem to have little contribution and 
participation even though QM is a topic of crucial industrial importance. 

As it is expected for a multi-disciplinary scientific field such as QM, the majority of the published 
articles are multiple authored.  Single authored contributions account for less than 10% for Turkey, 
Serbia, Greece and Croatia, increasing to almost 25 % for Romania.  

In Table 3 the most cited articles in the field of QM in each of SEE counties are presented. Three 
articles at maximum from each country were included provided that the article received at least 10 
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citations,  i.e., an  average of two citations  per year. It is evident that some of the most cited articles 
belong to the subject “medicine”, refers to trans-national reviews of diseases; it is therefore arguable 
whether they actually belong to QM. Note, also  that a similar table presenting the most prolific 
authors in the field of QM in each of SEE counties was contructed, as in Ref. [27]; however is 
ommitted due to limitted space. 

Another important topic to be examined is the “journal preference”. Scientists' selection of journals 
for publication has always been an important aspect of their publication activity. In tribology, as in 
most other fields such as engineering and/or materials science, hundreds of journals of different levels 
of readership are available in the Scopus® data base. These journals are ranked according to their 
readership and scientific influence levels as measured by their IPP (impact per publication) [1] and 
SJR (SCImago Journal Rank) indicators. Note, that the SJR indicator is a free journal metric and 
provides an alternative to the impact factor (IF) which is based on data from the Science Citation 
Index; see for details Ref. [32].  

Table 3. The most cited articles in the field of QM for each SE Europe country. 

Country Authors-article Cs 

Bulgaria 
(BIH) 

Afshar, B. et al., International external quality assurance for laboratory identification and 
typing of Streptococcus agalactiae (group B streptococci), (2011) Journal of Clinical 
Microbiology, 49 (4), pp. 1475-1482.  

19 

Blum, T.G. et al., The European initiative for quality management in lung cancer care, (2014) 
European Respiratory Journal, 43 (5), pp. 1254-1277.  11 

Croatia 
(HRV) 

Von Karsa L. et al, European guidelines for quality assurance in colorectal cancer screening and 
diagnosis: Overview and introduction to the full Supplement publication, Endoscopy, 45(1) 
(2013) 51-59. 

79 

Cvetesic, N., Palencia, A., Halasz, I., Cusack, S., Gruic-Sovulj, I., 
The physiological target for LeuRS translational quality control is norvaline 
(2014) EMBO Journal, 33 (15), pp. 1639-1653.  

13 

Baždarić, K., Plagiarism detection - quality management tool for all scientific journals, (2012) 
Croatian Medical Journal, 53 (1), pp. 1-3.  13 

Kamleh, M.A., Ebbels, T.M.D., Spagou, K., Masson, P., Want, E.J. 
Optimizing the use of quality control samples for signal drift correction in large-scale urine 
metabolic profiling studies 
(2012) Analytical Chemistry, 84 (6), pp. 2670-2677.  

39 

Psomas, E.L., Fotopoulos, C.V., Kafetzopoulos, D.P., Core process management practices, 
quality tools and quality improvement in ISO 9001 certified manufacturing companies, (2011) 
Business Process Management Journal, 17 (3), pp. 437-460. 

30 

Romania 
(ROM) 

L. Von Karsa et al., European guidelines for quality assurance in colorectal cancer screening 
and diagnosis: Overview and introduction to the full Supplement publication, Endoscopy, 45(1) 
(2013) pp. 51-59. 

79 

Dale, L.M., Thewis, A., Boudry, C., Rotar, I., Dardenne, P., Baeten, V., Pierna, J.A.F., 
Hyperspectral imaging applications in agriculture and agro-food product quality and safety 
control: A review, (2013) Applied Spectroscopy Reviews, 48 (2), pp. 142-159.  

28 

Benchea, R.E., Cretescu, I., Macoveanu, M., Monitoring of water quality indicators for 
improving water resources management of Bahlui River, 
(2011) Environmental Engineering and Management Journal, 10 (3), pp. 327-332.  

19 

Serbia 
(SRB) 

 

Blum, T.G. et al., The European initiative for quality management in lung cancer care,(2014) 
European Respiratory Journal, 43 (5), pp. 1254-1277. 11 

Slovenia 
(SVN) 

Von Karsa L. et al, European guidelines for quality assurance in colorectal cancer screening and 
diagnosis: Overview and introduction to the full Supplement publication, Endoscopy, 45(1) 
(2013) 51-59. 

79 

Zelnik, M., Maletič, M., Maletič, D., Gomišček, B., Quality management systems as a link 
between management and employees, Total Quality Management and Business Excellence, 
(2012) 23 (1), pp. 45-62.  

24 

Legido-Quigley, H., Panteli, D., Brusamento, S., Knai, C., Saliba, V., Turk, E., Solé, M., 
Augustin, U., Car, J., McKee, M., Busse, R.`, Clinical guidelines in the European Union: 16 
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Mapping the regulatory basis, development, quality control, implementation and evaluation 
across member states, (2012) Health Policy, 107 (2-3), pp. 146-156. 

Turkey 
(TUR) 

Miller, W.G., Erek, A., Cunningham, T.D., Oladipo, O., Scott, M.G., Johnson, R.E., 
Commutability limitations influence quality control results with different reagent lots, (2011) 
Clinical Chemistry, 57 (1), pp. 76-83.  

36 

Yuen, K.K.F., Lau, H.C.W., A fuzzy group analytical hierarchy process approach for software 
quality assurance management: Fuzzy logarithmic least squares method, (2011) Expert 
Systems with Applications, 38 (8), pp. 10292-10302.  

19 

Ilkay, M.S., Aslan, E., The effect of the ISO 9001 quality management system on the 
performance of SMEs, (2012) International Journal of Quality and Reliability Management, 
29 (7), pp. 753-778.  

18 

Only articles with Cf>10 are included in the Table. 
 
Table 4 presents information about the most preferred journals for publication by tribologists from 
SEE countries. Three journals, at maximum, for each country 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, a phenomenon profound in case of Romania. 

Table 4. The most preferred journals for publication by QM scientists from SEE countries. 

Country  (P5) Journal Number of 
articles 

Bulgaria 
(30) 

Biotechnology and Biotechnological 
Equipment  3 

Pharmacia 3 
Lecture Notes in Computer Science 2 

Croatia 
(54) 

Tehnicki Vjesnik 3 
4 journals  with 2 articles in each  

Greece 
(139) 

TQM Journal 5 
International Journal 0f Quality and Reliability 
Management 3 

Total Quality Management And Business 
Excellence 3 

Romania 
(182) 

Quality Access To Success 61 
Environmental Engineering and Management 
Journal 6 

Applied Mechanics and Materials 6 

Serbia 
(62) 

Total Quality Management and Business 
Excellence 6 

Hemijska Industrija 3 
Technics Technologies Education 
Management 3 

Slovenia 
(40) 

Total Quality Management and Business 
Excellence 3 

Brodogradnja 2 

TUR 
(146) 

International Journal for Quality in Health Care 5 
Marmara Pharmaceutical Journal 4 
Tekstil ve Konfeksiyon 4 

               Numbers in brackets (.) indicate number of publications. 
               Only countries with P5>10 are included in the Table. 
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4.3. International scientific collaboration 

It has been indicated in a number of publications; see for example [18, 20] that there is an increasing 
international scientific collaboration in many disciplines. Moreover, the growing share of 
internationally co-authored papers involves an increasing number of countries. 

Table 5 refers to international collaboration within the SEE counties. For each country the three 
countries with the highest number of common papers are presented. In general, no considerable 
“internal” collaboration among the SE European countries was revealed. 

Table 5. Collaborations between SEE countries and other countries in the field of QM.  

Country Collaboration Country 
Bosnia and 

Herzegovina (9) Serbia (4) - - 

Bulgaria (30) Germany (4) Italy (4) Belgium(3); France (3) 
Croatia (54) UK (6) Austria (4) Slovenia(4) 
Cyprus (16) Greece (4) Turkey (2) - 
Greece (139) Germany (15) UK (15) US (10) 

Montenegro (7) Austria (2) Croatia (2) - 
Romania (182) France (8) Germany (7) Italy (6) 

Serbia (62) Bosnia and 
Herzegovina (4) France (4) Germany (4) 

Slovenia (40) Germany (7) Belgium(5) UK (4) 
Turkey (146) US (20) UK (13) Spain (10) 

Numbers in brackets (.) indicate number of publications. 

It should be noted that the share of internationally collaborative publications in the total scientific 
output of a country can be considered as first indication of the extent to which researchers in a country 
cooperate with colleagues outside their own country. This indicator can be seen as a measure 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; see for details Ref. [20]. 

4.4. General remarks and limitations 

Bibliometric indicators are increasingly being used as a tool for research performance  monitoring 
and/or evaluation. Bibliometric methods are quantitative by nature, but can be used to make 
pronouncements about qualitative features [2]. The authors are aware of the fact that the use of 
bibliometric techniques to assess the publication efforts of scholars is far from not being controversial. 
They know that there is a burgeoning debate about the convenience of the use of citation indicators; 
for the limitations and undesirable effects of the citation system see Ref. [33]. Moreover, they wish 
to emphasize the fact that publication-related activities is only one output in the knowledge transfer 
process of Higher Education Institutions (HEIs) [34]. 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. 

CONCLUSIONS 

In the present study, bibliometric indices were used to describe scientific activity n the field of 
tribology in the 13 Southeastern Europe countries during the last decade. Based on the authors’ 
knowledge, this is the first article to analyze the quantity and quality of tribology-based 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 h-index and the average number of citations per publication. 

The total publications retrieved from Scopus® between 2011 and 2015 showed an almost stable yearly 
production rate. Most countries experienced increases in the absolute number of documents produced 
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in the field of QM over time. Furthermore, the current study showed low research output in some 
countries. Romania has the largest publication output of the SE European countries, followed by 
Turkey and Greece.  

As far as the efficiency and the impact of research is concerned Slovenia and Greece are first with an 
index value “citations per publication” cavs5=5.6 and cavs5=5.3, respectively. Croatia and Turkey 
follows with values in the range of 3.0. The average citation rate for publications from SEE countries 
was 2.94 citations per article. 
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