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1. Introduction

Measuring the overall research output of universities and scientific institutions is one of the most important indicators
of educational quality. The number of research papers that published by a particular institution is not enough to determine the
impact and scientific level of that institution. There are several metrics and standards, such as citations, that can be used today
to measure research output. Citation rates and other metrics are indicators of bibliometric analyses.

Recent decades have witnessed an increasing use of bibliometric as a primary tool for measuring scholarly activity at
the individual, university, and national levels. Bibliometric analysis is a field that aims to study research activity and various
types of scientific publications. Through this field, many questions related to scientific research in a specific field or institution
can be answered [1],[2]. Beyond the numerical indicators, bibliometric analysis seeks to transform data into strategic insights
that support academic decision-making. Below is a set of quantitative indicators that bibliometric analysis is based on:

1. Publication Count

2. Citations

3. H-index

4. Collaboration Network Analysis:
5. Field Analysis

The first step in any bibliometric analysis is to determine a data source to be used. In previous periods, the analysis was
most commonly based on Scopus database or Web of Science database. However, in recent year, an open database, called
OpenAlex, has started to gain wide use in bibliometric analyses due to its comprehensive coverage and ease it access [3]-[6].
Table [1] presents a comparative summary of major academic papers databases, including OpenAlex, Scopus, Clarivate (Web
of Science), and ResearchGate [7]-[9].
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Table (1): Comparison of Research Data Sources

Category OpenAlex Scopus Clarivate (Web of ResearchGate
Science)
Platform Type Open Data Commercial Commercial Academic Social Network
Coverage Global, all DOI Journals indexed Limited to Nearly all research, including
registered preprints
researchers
Data Accuracy High High Variable Medium
Citation Sources  Multiple sources Accurate, Within the platform  Comprehensive but not official
institutional
Update Daily Weekly/monthly Periodic updates Nearly daily via crawling
Frequency
Integration / API Free API Limited Limited No official API
Access

In this work, the OpenAlex database was used, and the following bibliometric indicators were calculated:
Annual number of works

Annual citations

Subject distribution

Top authors by number of works

Top authors by number of citations

Number of authors by fields

Top partner countries

Top collaborating institutions.

e A Sl

1.1 Related Work

In recent decades, there have been a lot of studies employing bibliometric analysis to evaluate scientific output and
monitor research trends across various disciplines.
Many of the previous works have used major databases such as Web of Science and Scopus. However, recently, open platform
such as OpenAlex have emerged, offering large-scale data access for free, thereby enabling researchers in developing countries
to conduct robust bibliometric studies.

Table [2] lists previous related works, showing the number of analyzed articles, the data sources, the software used, and
the research topics covered in each study.

Table (2): Overview of Previous Bibliometric Research

Index  Reference Articles Data Source Topic
Analyzed
1 10 910 DJ LIT Journal  Bjbliometric analysis of papers published during 1992—
website 2019 in the DESIDOC Journal of Library and Information
Technology
2 11 957 Scopus and  Review of bibliometric studies in scientific

Web of Science  research using R based on Scopus and Web
of Science databases

3 12 290 Google Scholar  Bibliometric analysis of data science research: trends,
contributions, and developments

4 13 1608 Scopus Bibliometric study of published research related to the
One Health concept

5 14 151 Scopus Bibliometric analysis of publications addressing big data
architecture
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Index  Reference Articles Data Source Topic
Analyzed
6 15 233 Scopus Bibliometric study of research development in the field of

information technology governance

7 16 4756 Scopus Analysis of research streams through co-occurrence
networks of authors, countries, keywords, and titles

8 17 736 Scopus and  Bibliometric analysis of cancer-related publications
Google scholar  authored by Iraqi researchers

9 18 1278 Web of Science  Bibliometric study of papers published in the Journal of
Documentation analyzing publication trends, -citation
impact, and journal rankings

10 19 456 and Web of Science Bibliometric analysis of papers published in the Indian
548 Journal of Chemistry — Section A and Section B during
2015-2020
11 20 12670 Scopus Bibliometric analysis of research trends in mathematics
education

Unlike previous studies, this work uses the OpenAlex database, a modern, open-source, and freely available platform, to
provide a comprehensive and up-to-date view of a university's scientific output. This work contributes to a better understanding
of the current state of research at the institutional level and provides valuable insights to support strategic decision-making within
the university.

2. Materials and Methods
The methodological steps of this work can be summarized as follows:
2.1 Data Source:

The OpenAlex website was used as a data source, which provides comprehensive information on authors, institutions,
publications, journals, and citations. The main reason for using this database is its comprehensiveness and free access and use.
2.2 Data Extraction:

As the first step, and before starting extract data, the ID of UoM needs to be identified. The Research Organization
Registry (ROR) was used to obtain the information. The ID of UoM is (112150220), according to ROR. The bibliometric data
were then extracted via the OpenAlex API, which provides structured access to publication metadata in JSON format. A Python
script was developed to collect all research works associated with the institution during the last seven years (2018-2025). Asa
result, the work of UoM staff, behind the work of graduate student was retrieved and stored in a database with the following
information:

Work title
Year of publication
Journal or source title
List of authors and their affiliations
Number of citations
Related research fields or concepts

It is worth noting that the data was collected and extracted from the OpenAlex website in August, 2025. The number
of collected papers is 10,498, while the number of unique authors is 15,618.
2.3 Data Cleaning:

In this step, data cleaning strategies were implemented to ensure data integrity.

e Records associated with invalid or non-UoM authors were excluded.
e  Works affiliated with non-research entities or duplicate institutional names were removed.
e  Missing or inconsistent metadata (e.g., missing publication year or venue) were manually verified or excluded.
2.4 Creating Intermediate Files:
Two mail files were created to store the extracted data:
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o  Works file: Contains all research published during the specified period.
e Authors file: Contains researchers with their scientific production.

2.5 Bibliometric Analysis:
After completing the above five steps, data is ready to implement some quantitive analysis, including the following
steps:
a. Productivity Analysis: Number of works published annually.
b. Citation Analysis: Measuring scientific impact through the number of citations.
c. Discipline Analysis: Distribution of scientific production across various research fields.
d. International Collaboration Analysis: Across countries and collaborating institutions.

3. Results
3.1 Annual Research Productivity
To measure the research productivity of the UoM, the basic and the most important information is the number of
published paper each year. Table (3) and Figure (1) present the annual number of papers. As previously mentioned, the data was
collected in August 2025, which explains the relatively small number of papers recorded for that year.
Table (3): Annual number of works

Publication Year Works Count Total Citations

2018 277 2385
2019 976 5591
2020 1288 8584
2021 1734 7695
2022 2187 7064
2023 2218 4782
2024 1516 2461
2025 302 77

Annual number of works (last 7 years)
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Figure (1): Annual number of works
Moreover, the number of published papers for each user was calculated to find the top authors based on their publications (Figure

).
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Top Authors by Number of Works
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Figure (2): Top authors by number of works

3.2 Scientific Citations
In this step, the number of citations for each researcher was calculated to find the impact of each one. The result is
explained in Figure (3). In addition, to calculate the impact of each researcher, the annual citations was also calculated and
displayed in Figure (4). Moreover, Figure (5) shows the comparison between the number of researchers and the number of
citations.
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Figure (3): Annual number of works
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Annual citations (to works published each year)
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Figure (4): Annual citations
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Figure (5): Annual works and citations

33 Subject Distribution (Scientific Disciplines)
To determine the primary fields of the published works and to illustrate the distribution of research subjects, the

affiliations of authors were analyzed.

The results are presented in Table (4), where the ‘primary field’ column indicates the name of each subject area, while
the ‘total works’ column represents the number of published papers within that field. The ‘authors count’ column shows the
number of authors associated with each subject. These results are also visualized in Figure (6) that shows the number of authors
by field, while Figure 7 that shows a comparison of total work and citation by field.
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Table (4): Top Primary Fields by Total Works

Primary Field Total Works Total Citations Authors Count
Computer science 2632 12085 818
Medicine 2503 8420 693
Chemistry 1275 10403 272
Biology 1094 3813 255
Materials science 697 2999 224
Mathematics 536 2270 126
Geology 277 756 80
Physics 239 1581 29
Environmental science 204 787 66
Engineering 202 725 39

Comparison of Total Works and Citations by Field
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Figure (6): Comparison of total works and citations by field
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Figure (7): Number of authors by field
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34 International and Institutional Collaborations

One of the most important bibliometric analyses conducted was identifying the partners of the University of Mosul,
whether countries or institutions. Figure 8 shows the top partner countries, while Figure 9 presents the top collaborating
institutions.

Top Partner Countries (by Works' Affiliation)
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Figure (8): Top partner countries
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Figure (9): Top 20 collaborating institutions

4. Discussion
4.1 Growth in Research Productivity

Analysis of the collected data explained a big increase in the number of research papers, showing the university's ability
to restore its research activity, especially after the challenges faced by Nineveh Governorate and the university over the last
decade.
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4.2 Quantity and Quality

The results showed that the number of citations was increased in recent years, which reflects the quality of the papers.
This increase also implicitly reflects the publication of research in solid journals.
4.3 Diversity of Disciplines

The results also showed the variety of majors which is good indicator to diversity of disciplines. Also, this variety needs
to be considered by the university decision-makers to ensure that all majors receive the necessary support to enhance their
scientific research.
4.4 International Cooperation

One of the main observations is the increased research collaboration between University of Mosul researchers and other
local and international universities. This collaboration reflects a growing awareness among University of Mosul researchers of
the importance of international cooperation, which positively impacts the university's research standing. Furthermore, assessing
the level of international collaboration across different scientific disciplines and among researchers provides a clear vision to
university officials to support disciplines with high rates of international collaboration. It also allows for addressing the
challenges faced by disciplines that still exhibit low levels of international cooperation.

5. Conclusion

This work introduced a bibliometric analysis of the University of Mosul’s research output, using the OpenAlex
database. The main goal of this study was to provide a clear picture of research activity, for individual researchers and across
the various academic disciplines within the UoM. Analyzing the research landscape using numbers will help decision-makers to
make important stepd to enhance the research process, including recognizing and encouraging disciplines whose research output
remains below expectations. Overall, the results for the past seven years demonstrate increased research activity, both in terms
of productivity (number of research papers) and impact (number of citations), as well as international collaboration with foreign
researchers. This reflects the university’s clear vision and commitment to enhance its research environment across multiple
dimensions. In addition, as another benefit, the research demonstrates the effectiveness of using the OpenAlex database to
measure research activity at the UoM, given its ease of programmatic access and data retrieval. Lastly, this work can be adapted
to other Iraqi universities by first obtaining their research data and then attempting to analyze it using the same steps that were
implemented in this paper. This will provide a clear picture of research activity across Iraq, contributing to the development of
a plan that supports strengths and addresses weaknesses.
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