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Abstract: 

As Robert Merton believes, the Science is a social construct and researchers in a certain research community have to share their 

findings. According to this idea, "scientists are expected to share their findings; to subject the claims of others to rigorous critical tests; to 

be disinterested; and to judge claims not by persons but by universal criteria"1. However, one of the main activities of knowledge 

management is the sharing knowledge through formal channels, including theses and dissertations, books, articles, conferences, etc., 

because it has a significant impact on the advancement of sciences and will improve the quality of R&D activities, organizational 

performance, and the achievement of researchers to competitive advantage. It seems, the current global databases such as Scopus, web of 

science, Google Scholar, as well as academic social network sites (SNS) such as Researchgate and Academia.edu are not successful in 

demonstrating the dynamics of knowledge In order to understand the dynamics of science, scientific collaboration, industrialization of 

the countries, we analyze and draw a strategic map in Earth Sciences and Mines of Iran's to help science and technology policy-makers, 

based on reviewing of the research activities of researchers in different dimensions of geology and mining field study.  

Through a scientometrics approach, 8431 publications including thesis (1967 to 2015) and papers (1991 to 2016) in two special fields 

of geology and mining were analyzed. According to the findings, a total of 127 universities in the 80 field study and 294 disciplines in the 

field of geosciences, 52 universities, and 13 disciplines in the field of geology and 36 universities and 26 disciplines in the field of mining 

and geophysics have been involved in the production of theses. Among them, the largest amount of publications in the field of geosciences 

include fields of geology, mining engineering, civil engineering, natural geography, natural resources engineering respectively. In the 

field of geology, petrology, economic geology, stratigraphy and fossil, tectonics and engineering geology and in the field of mining and 

geophysics, exploration, extraction, mineral processing, rock mechanics and earthquake are the most research activities. Considering of 

scientific cooperation based on the number of collaborators shows that the 3rd and 4th colleagues have the most types of collaboration in 

the field of geosciences respectively, so that the collaborations among the authors suggests an increase in this index. Distribution of theses 

registered in the Ganj in the field of geosciences are increasing from 2 volumes in 1967 to 391 volumes in 2015, in the field of geology 

show increasing from 1 volume in 1966 to 423 volumes in 2015 and in mining field from 1 volume in 1967 to 283 volumes of thesis in 

2015. Visualizing of the research data in the Web-GIS and considering of their industrialization based on suggested commodity 

classification by International Standard Industrial Classification (ISIC) show an incremental growth of scientific activities in the mineral 

sector of Iran but unacceptable trend in relation to the number of minerals deposits, mines as well as the total number of mines in Iran. 

According to the ISIC classification, researchers in this area are more interested and performed the most scientific activity in metal (7), 

non-metallic and decorative (8), and oil and gas (5) section and (3), (5), (2) categories respectively. Also developing the statistical and GIS 

Mapping of research activities show low index of relationship between industrial needs and university research activities, lowest to 

medium (dispersive) overlap and duplicates, and insufficient research activities in various fields of the earth's sciences and subsequently 

lowest growth of quantity of the publications in this field so far for geosciences education of Iran despite the advances in the field of 
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geosciences over the past 50 years. These findings improved our knowledge and helped us to know about our deficiencies/potential so 

that we suggest to develop a new generation of freely geosciences research activities databases based on web-GIS and scientometrcis for 

researches/ers in the world in the 3rd millennium. In fact, understanding of these and drawing the universal research activities strategic 

map in the geosciences field study will help us to make an appropriate policies and decisions, improving initiatives and creativity, shed 

light on developing multi-dimensions of geosciences. 

Keywords: Earth Sciences, Mines, Scientometrics, Research policy, International Standard Industrial Classification, Dynamics of science. 

Introduction 

In the current age, along with increasing the 

volume of information, due to valuable content of 

scientific and research journals, through scientific 

and research content, is considered as one of the 

important sources in research, transferring scientific 

information and technological findings among 

researchers, and as one of the indicators index related 

to scientific development in societies (Osareh, 1998; 

Nasseri and Diani, 2010; SCImago, 2012; 

Erfanmanesh and Keshavarzian., 2016) so that this 

scientific information’s act as best tools for 

evaluating scientometric activities and has main 

source to study the dynamics of science and changes 

in scientific texts, intellectual cooperation, social and 

/ or cognitive structures of researchers (Mir Jalili and 

Osareh., 2012), studying of the scientific 

interdependence of countries, especially developing 

countries, with the exchange of scientific and 

technological interactions, and the promotion of and 

development and growth index as an indispensable 

necessity (Reza gholi lalani, 2011). In fact, 

knowledge sharing leads to the creation of new 

knowledge, innovation, and, consequently, 

organizational performance improvement (Sohail and 

Daud, 2009), in the form of sharing knowledge 

between employees and creating an organizational 

knowledge base and shaping the behavior of 

knowledge (Reychav and Weisberg, 2010; Seba et 

al., 2012, Akhavan et al., 2014). 

Meanwhile, the research policy makers in 

various societies, including Iran, emphasized on the 

"effectiveness of research (impact’s)", increasing 

research activities usages of country and creating a 

high degree of solidarity between scientific and 

economic progress, in order to achieve a 

development goals including applicable research on 

community improvement in top-notch documents for 

the use of senior executives and senior advisers 

regarding its importance, necessity, and its impact on 

the community Anandajayasekeram and Martella, 

1999; Gaunand et al., 2015, Smith et al., 2002). 

In this regard, in some societies such as research 

organizations, they will receive only additional or 

even past funding, which they provide a clear 

definition of the expected research impacts on 

research work and providing clear technical and 

economic studies on cost-benefit research outputs 

(Griffiths, 1993), distinction between conceptual 

difference such as some words, outputs and results, 

and their effects (Penfield et al., 2014). 

Parallel with emphasizing increasing global 

attention to the effectiveness of research activities, it 

is expected that our country to be moved on 

measurement of the production of science and 

measuring the effectiveness of science) (Fattahi, 

2014).  

The importance of paying attention to the 

imapact of research activates and citation analysis of 

research activity is result from this fact that solving 

all developmental problems as well as taking any step 

forward in a coordinated manner and at the national 

level, only will be achieved through the 

implementation of research oriented application- and 

be matching with the results of this type of research 

(Shams et al., 2008), because according to the 

statistics of the advanced countries, there is showing 

a clearly high correlation between economic growth 

and applicable researches so that it is raising the 

economic growth index in those countries (Gazni et 

al., 2012). 

Earth science is considered as one of the most 

important affecting factors in economic sectors, 

especially the mining and related industries in the 

country, therefore investment and special attention to 

this sector is important and inevitable because 

economic of Iran's should be considered based on 

mine economic (metallic and nonmetallic), attention 

to this sector of economic development, will effect on 

many sector and improve our situation in world level 

in many issues such as employment and 

https://en.wikipedia.org/wiki/International_Standard_Industrial_Classification
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independence of the country, preservation of national 

security, political and social dimensions (Kashanian, 

2013). The purpose of this research is to investigate 

scientific-research activities (thesis and paper) 

published in the field of geosciences (geology and 

mining) in order to briefly understanding scientific 

production, scientific cooperation, co-authorship, co-

authorship network , scientific policy, scientific 

relationship of scholars, on organizational 

performance, and how research activities are related 

to industrial activities to accurately map the strategic 

plan of the Earth's Sciences for the future. 

Garfield (1970), the founder of Institute for 

Scientific Information (ISI), has attracted to 

visualizing of research activities of many other 

researchers on the world in the field of science in the 

1970s dacades. Also extensive studies carried out by 

various researches based on scientometrics and 

scientific collaboration dimension such as 

consideration of International Collaboration in 

relation to Iranian Scientific Publications (1995-

1995) (Wilson & Osareh., 2002); Scientometric 

analysis of Iranian Science and Technology 

Publications (2002-2005) (Wilson & Osareh, 2003): 

Modeling of networks and cooperation pattern 

between academic staff of the Geological Survey of 

Iran (GSI) (Kashanian, 1392); Reviewing the 

scientific geological production of Iran in the ISI 

database during the years (2005-2009) (Emami et al., 

2010). also extensive studies carried out on many 

different aspect of geosciences such as scientomerty 

(San Andreas Fault System, Gizzi, 2017; disciplinary 

diversity and international collaboration, Gautam, 

2017) application of GIS in geoscience (Qu et al., 

2001; Reynolds et al., 2006; Sinha et al., 2010; Li 

and Xiao, 2013; Song and Jiang, 2013; Giorgis, 2015; 

Kouziokas, 2016; Ritschel et al., 2012). Simons et al., 

2012 emphasized to developing sharing geoscience 

knowledge because it is so necessary to a developing 

initiatives and provide an opportunity to conduct 

many queries (Taber et al., 2012); Howard et al., 

(2009) suggested to developing a geoscience 

knowledge framework for a national geological 

survey organization. Loudon, (2006) considered 

transforming geological survey knowledge to a new 

service-oriented infrastructure. Li et al., (2017) 

studied bibliometric and visual analysis of global 

geo-ontology research from 1999 till 2014. Lanucara 

et al., (2017) researched on resolving software 

barriers on sharing and visualization of geological 

data on the web.  

Methodology and Tools 

The present research is a survey-analytical-

descriptive type that has a scientistic approach. Based 

on the statistics and information collected by the 

experts of the field of geosciences, there are 8431 

case theses loaded at the Ganj base from the 

achievements of the Iranian Institute of Science and 

Technology (Irandoc) And authoritative scientific-

research publications approved by the Ministry of 

Science, Research and Technology, indexed at the 

citation database of the Islamic Socialist Science 

Association (ISC), during the time period (1394-

1346) for theses, as well as for scientific articles, A 

research produced during the time interval (1965-

1999) in two special fields of geology and 

mineralogy as the main data Valid for this research 

have formed. 

Collected data has been analyzed using various 

tools such as Excel, Access, and other customizable 

software. In this research, all of the collected data 

consisting of thesis and published papers were 

entered into two languages (English-Persian), after 

consolidating and correction, the number of 1751 

dissertations were removed due to lack of correct 

information. so after this steps and based on higher 

education valid indicators, the geosciences data 

classified based on gender, field of study, area, 

university, scientific co-operation (cc) index between 

the authors, and applied indicators in the field of 

mining industry (mineral categories), key topics were 

categorized in each research work. So that they are 

studied based on mining industrial parameters index 

in the earth sciences field study finally knowledge 

map of data was drawn in GIS and scientomerics 

software.  

Findings 

The distribution of the number of research 

activities in the geosciences related to higher 

education institutions of the country was calculated in 

terms of the dependence of the center, the 

administration type and study course. As it is clear in 

fig. (1), the number of research activities conducted 

https://en.wikipedia.org/wiki/Information_Sciences_Institute
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by graduate students in different fields of geoscience, 

by gender, academic degree shows that the number of 

6448 master theses and 432 Ph.D. dissertation at 

different institutions has been registered in different 

institutions of higher education. Distribution of theses 

registered in the Ganj in the field of geosciences are 

increasing from 2 volumes in 1967 to 391 volumes in 

2015, in the field of geology show increasing from 1 

volume in 1966 to 423 volumes in 2015 and in 

mining field from 1 volume in 1967 to 283 volumes 

of thesis in 2015. 

In order to study more precisely of data, this 

study has been limited to studying statistical data 

related to two main areas of geosciences (geology 

and mining). As it is shown on fig (1), The Geology 

and Mining field study have 3510 and 1711 theses, 

(Total=5221) of the total theses passed in universities 

and institutes of higher education which it has 

dedicated 76% of the total statistical society of this 

research Among, the number of 3241 and 268 thesis 

and dissertations are related to master's theses and 

doctorate dissertations in 12 geology disciplines and 

the number of 1637 and 74 as same as it has related 

to the number of 24 disciplines in mining, oil and 

geophysical field studies respectively. Considering 

the statistical data of two field study are indicating 

three periods of time for graduate students research 

activities growth in this section; the first period 

(1957-1990) are characterized with a very small 

increase in the number of theses and graduates, the 

second period (1991-2007) are characterized with 

medium growth of the graduates, and the third period 

(2007 to 2015) are characterized with the increasing 

the number of research activities and consequently, 

the great growth of graduates in this field. 

Fig. 1: distribution diagram of students in the 

field of earth sciences and mining by year and grade 

Considering scientometrics structure of 6880 

submitted research activities in Ganj database 

(Irandoc) from 1967 until 2014 on VOSviewer 

software revealed 3947 prolific authors for 

Geosciences education of Iran. Minimum threshold 

document of an author (10) during the period of time, 

resulted 349 of the prolific co-authorship (accounting 

for 0/08 of the prolific authors) in 21 clusters circled 

by solid lines (Fig. 2). The largest and smallest 

subnetwork has 29 and 2 collaborators which they are 

numbers accounting for 0/08 and 0.005 of the prolific 

authors research activity co-authorship (Fig. 2). 

Fig. 2: Scientometrics structure of 6880 

submitted research activities in Ganj database 

(Irandoc) from 1967 until 2014 on VOSviewer 

software resulted 349 of the prolific co-authorship for 

3947 prolific authors for Geosciences education of 

Iran. 

Visualizing of the research data in the Web-GIS 

and considering of their industrialization based on 

suggested commodity classification by International 

Standard Industrial Classification (ISIC) show an 

incremental growth of scientific activities in the 

mineral sector of Iran but unacceptable trend in 

relation to the number of minerals deposits, mines as 

well as the total number of mines in Iran.  

Generally according to the ISIC classification, 

researchers in this area are more interested and 

performed the most scientific activity which it has 

dedicated 13% of the total statistical society this 

research, it has related to the number of 5 disciplines 

https://en.wikipedia.org/wiki/International_Standard_Industrial_Classification
https://en.wikipedia.org/wiki/International_Standard_Industrial_Classification
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consisting geology (G), mining (M), oil and 

geophysical field studies respectively. The geology 

and mining filed studies researcher show more 

interesting to investigate in Part B (G. 844; M, 408) 

rather than Part 5 (G. 2; M, 1) which they are 

belonging to Group 2 of ISIC. Detailed consideration 

of the research activities in the field of mining 

industrializations show basically most scientific 

activity in Sections of 7 (metal with showing G, 283; 

M, 306), 8 (non-metallic and decorative with 

showing G, 153; M, 22), and 5 (oil and gas with 

showing G, 33; M, 2) and categories of 3 (with 

showing G, 283; M, 335), 5 (with showing G, 153; 

M, 22), 2 (with showing G, 51; M, 5) respectively 

(Fig. 3). 

Fig. 3: distribution diagram of research activities 

according to the ISIC classification in the field of 

earth sciences and mining by year 

In order to consider detailed of distribution of the 

number of conducted research activities in the 

geosciences field study related to ISIC classification 

show that the number of 862 (total=6448) master's 

theses and 41 (432) dissertation in Ph.D. level at 

different institutions has been conducted in different 

institutions of higher education. Master and Ph. D 

researcher show more interesting to investigate in 

Part B (Ms. 859; Ph.D. 41) rather than Part 5 (Ms. 41; 

Ph.D. 0) which they are belonging to Group 2 of 

ISIC. Detailed consideration of the researches show 

authors and their collaboration team worker show 

more interesting to performing research activates in 

category 3 (Ms. 622; PhD. 27) rather than 5 (Ms. 

168; PhD. 12) and 2 (Ms. 69; PhD. 2) and in Sections 

of 7 (metal with showing Ms, 592; PhD., 27), 8 (non-

metallic and decorative with showing Ms, 168; P.hD., 

12), and 5 (oil and gas with showing Ms, 37; PhD., 

1).  

In the case of higher education institutions 

dependency, it shows that the performed researches 

have been done in governmental type (Part 5, 3; Part 

B, rather than non-governmental type institutions. 

According to the ISIC section classification and 

higher education institutions dependency, 

governmental institution is performed more 

industrialization with most scientific activity in 

Sections of 7 (metal with showing Ga, 613; NGa, 6), 

8 (non-metallic and decorative with showing 

Governmental (Go), 176; Non-Governmental (Ngo), 

4), and 5 (oil and gas with showing Go, 36; NGo, 2) 

and categories of 3 (with showing Go, 36; NGo, 2), 5 

(with showing Go, 36; NGo, 2), 2 (with showing Go, 

36; NGo, 2) respectively. 

Considering Industriazed research activities 

scientometry structure of 932 classified research 

activities based on ISIC classification from 1967 until 

2014 on VOSviewer software revealed 624 prolific 

authors for Geosciences education of Iran. Minimum 

threshold document of an author (2) during the period 

of time, resulted 281 (0.45 of 624 and 0.07 of 3947) 

the prolific co-authorship (accounting for 0.45 of 624 

and 0.07 of 3947 of the prolific authors) in 21 

clusters circled by solid lines (Fig. 3). The largest and 

smallest subnetwork has 19 and 4 collaborators 

which they are numbers accounting for 0/03 and 

0.006 of the 624 prolific authors research activity co-

authorship (Fig. 4). 

Fig. 4: Scientometrics structure of 6880 

submitted research activities in Ganj database 

(Irandoc) from 1967 until 2014 on VOSviewer 

software resulted 349 of the prolific co-authorship for 
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3947 prolific authors for Geosciences education of 

Iran. 

Conclusion 

"During the past decade, advances in information 

technology have ignited a revolution in decision-

making, from business to sports to policing. 

Previously, decisions in these areas had been heavily 

influenced by factors other than empirical evidence, 

including personal experience or observation, 

instinct, hype, and dogma or belief. The ability to 

collect and analyze large amounts of data, however, 

has allowed decisionmakers to cut through these 

potential distortions to discover what really works." 

(Esty and Rushing, 2007)2. Data-driven policy 

making is one of the most important approaches for 

planning science, technology, and innovation (STI) 

though analyzing bid data in different levels. 

However, geosciences are an academic field 

which is remained unaddressed according to 

Scientometrics analysis in Iran. Also a lack of 

reliable and structured data is one of the key 

limitations in this study which may impacts on the 

findings. Ganj database is the only source of data for 

theses and dissertations which has some limitations in 

organization. Since there is no a unique code for 

authors, like ResearcherID or ORCID, analyzing data 

and reporting exact findings is not easy and reliable. 

However, in this research the analysis regarding this 

matter were not reported. Improving Ganj is 

necessary for providing reliable data. 

Findings showed show low index of relationship 

between industrial needs and university research 

activities, lowest to medium (dispersive) overlap and 

duplicates, and insufficient research activities in 

various fields of the earth's sciences and subsequently 

lowest growth of quantity of the publications in this 

field so far for geosciences education of Iran despite 

the advances in the field of geosciences over the past 

50 years.  
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