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Objective: The purpose of this research was to investigate the types of informal
collaborations within the acknowledgments section of articles in the field of chemistry.
Method: This research is a quantitative study employing a scientometric approach and
based on data mining techniques, utilizing library research and descriptive methods. The
statistical population of the study consists of open-access research articles from the Web
of Science database. The Stanford Named Entity Recognizer software was used for data
mining and extraction of the acknowledgments section of the articles.

Results: The research findings indicated that acknowledgments in chemistry articles,
based on Hyland's three-level model of acknowledgment text structure, are dedicated to
acts of thanking, acts of reflection, and acts of informing, respectively. Furthermore, the
Chinese Academy of Sciences, the University of California, Berkeley, and the
Massachusetts Institute of Technology (MIT) were the organizations and universities that
received the most acknowledgments. The citation rate is higher in articles that
acknowledge more than two individuals (the average number of acknowledged
individuals) compared to other articles. In addition, there was a significant relationship
between the number of individuals acknowledged in an article and the number of citations
the article received.

Conclusions: Considering that acknowledgments can impact citation rates, raising
awareness among individuals and persuading them of the importance of citation in
shaping personal and institutional identity and branding can be effective by
institutionalizing a sense of loyalty and gratitude. Moreover, perhaps one reason for the
weak correlation between citation rates and acknowledgments is the lack of consistency
in the names of individuals and organizations, as well as the location of acknowledgments

in most articles, which is at the end of the article.
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Introduction
Various individuals contribute to the development of research work. A research project

cannot reach a valid conclusion without the material and intellectual support of a team, as it
often faces numerous challenges. Entities, whether individuals or organizations, such as
authors, sources, and supporting contributors, must be explicitly acknowledged in the work.
Research teams always recognize those who have played the most significant role by including
their names in the publication according to their level of collaboration and priority in
completing the research. Additionally, other scholars whose works serve as the foundation for
new studies are acknowledged through citations and references. Another category of
contributors, often overlooked in many studies, includes individuals who may not be directly
involved in the production or publication of a scholarly work or provide referenced sources.
This group, referred to as the "third category" of informal collaborators, may consist of
individuals or organizations that have intellectually or materially contributed to the
advancement of the research. Their names are typically included in the acknowledgment
section. This section is a crucial part of academic papers, as it highlights the essential
contributions of these individuals and organizations, without whom the research may not have
reached a publishable and satisfactory standard. The nature of acknowledgments varies across
disciplines due to differences in research methodology. For instance, researchers in the
humanities and social sciences often rely more on individual contributions, while those in the
basic and applied sciences tend to acknowledge laboratory allocations, materials, institutional
support, and funding sources.

Researchers classify acknowledgments into various categories, and authors have an ethical
obligation to include one or more of these in their work to properly recognize their benefactors.
Since chemistry is one of the most prolific scientific fields globally, it is valuable and intriguing
to explore the types of acknowledgments chemistry researchers include in their publications
and how significant they consider them. Furthermore, given that factors such as author names,
institutional affiliations, the number and type of sources, and cited authors can influence a
paper’s citation impact and readership, we aim to investigate whether the presence of an
acknowledgment section in chemistry papers—one of the most frequently cited disciplines
worldwide—plays a role in attracting citations.

Method
Given the importance of citation databases like Web of Science and Scopus, this study

focuses on chemistry-related articles indexed in the Web of Science. Since it was initially
unclear which articles included acknowledgment sections, the researchers reviewed several
retrieved pages to estimate the average number of articles per page that contained
acknowledgments. To analyze the impact of acknowledgments on citation counts, the study
selected articles published two years before the research year. It was found that, on average, 1.5
out of every 10 displayed articles included an acknowledgment section. This number was
rounded up to two articles per page for a more practical estimate. Using this approximation and
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the total number of retrieved pages, the research population was estimated at 10,916 articles.
Cochran’s formula was applied to determine a sample size of 370 articles. The text files of these
370 articles were extracted, and the Stanford Named Entity Recognizer was used to identify
and extract the names of individuals and organizations mentioned in the acknowledgment
sections. To ensure data accuracy, duplicate, incomplete, and unclear data—such as missing
first or last names of acknowledged individuals or ambiguous institutional affiliations—were
reviewed and removed. This process resulted in a final sample of 355 articles. To categorize
different types of acknowledgments, Hyland’s (2004) three-tier acknowledgment model was
applied. Citation counts for the selected articles were then extracted using the HistCite software.

Results
The results showed that access to data and financial or technical support were the most

common types of acknowledgments among chemistry researchers. Additionally, men were
acknowledged more frequently than women. The most frequently acknowledged institutions
included the Chinese Academy of Sciences, the University of California, Berkeley, the
Massachusetts Institute of Technology, and the University of Cambridge, with 8, 8, 7, and 7
acknowledgments, respectively. On average, two individuals were acknowledged in chemistry
articles. The analysis also revealed that articles with a higher-than-average number of
acknowledgments received more citations, with an average of 12 citations, compared to those
with fewer acknowledgments. While the correlation between the number of acknowledged
individuals and citation count was significant and positive, it was relatively weak in strength.

Conclusions
Since chemistry research is heavily reliant on materials and resources, access to these

resources and financial support for laboratory equipment remain primary concerns for
researchers in this field. The study findings confirmed that most acknowledgments in chemistry
papers pertain to data access and technical or financial support. Overall, according to Hyland’s
three-tier acknowledgment model, the act of expressing gratitude plays a predominant role in
the acknowledgment sections of academic papers. However, due to inconsistencies such as
incomplete names, spelling and typographical errors, and the lack of standardized formats for
individuals and organizations in acknowledgment sections, it remains unclear whether readers
can rely on the acknowledgment section when deciding whether to read or cite a paper. Given
the influence of acknowledgments on citation rates and the fact that most chemistry papers
acknowledge access to data and technical or financial support, it is recommended that
governmental and non-governmental organizations allocate greater financial resources to
support laboratory activities in this field. Furthermore, as financial and moral support enables
essential research and enhances the quality and impact of scholarly work, funding policies
should consider the assumption that increased funding leads to better and higher-quality
research. The weak correlation between acknowledgments and citation counts should be
regarded as a serious cautionary indicator. One potential reason is that acknowledgments have
not yet become a standard criterion among many researchers for evaluating research quality
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and credibility. Another reason may be that acknowledgment practices vary across different
national and academic cultures. A third possible explanation is that while authorship and
citation are often associated with tangible benefits such as academic recognition and career
advancement, acknowledgments have not yet been similarly incentivized, leading authors to
perceive the omission of acknowledgments as an ethically inconsequential act. With the
exception of China, most of the frequently acknowledged organizations and universities belong
to institutions ranked highly in the QS ranking system. This suggests a relationship between
researchers’ success in publishing in Web of Science journals and the financial and institutional
investment of these universities. Expecting a researcher to elevate a university’s ranking
without adequate financial and moral support is unrealistic, especially when the necessary
conditions are not provided. The delayed disbursement of faculty grants and the resulting lack
of investment in high-quality research requiring substantial financial backing are evident in
Iranian universities. Therefore, [ranian universities should place greater emphasis on investing
in their intellectual resources, which can only be achieved through proper governance by the
Ministry of Science and effective oversight of universities.
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