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Abstract : This study aims to provide a bibliometric and science mapping analysis on the research area of R&D
Investment published in the Dimension database over the 2017-2021 period. The study used the VOSviewer software
and MS Excel spreadsheet for data analysis. The study identified an increasing trend in publication on the topic. The
study found that Zahn Bozanic was the most productive author, also Zahn Bozanic, J. Richard Dietrich, Bret A.
Johnson, and Frederick L. Bereskin, Po-Hsuan Hsu, Wendy Rotenberg were the highly cited authors. The authors from
The USA were the productive publication, while the SSRN Electronic Journal was found to be the most influential
journal. The most reoccurring keywords on the topic were R&D Investment, Firm Performance, Research, R&D
Expenditure. Finally, the most co-cited sources included Journal of Accounting and Economics, Journal of Financial
Economics, The Journal of Finance, The Accounting Review, and Journal of Accounting Research.
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1. Introduction

Global competition forces companies to compete for customers and employees on an international scale and
requires companies to carry out flexible investment policies. Innovation is a positive effect of competition (Dereli,
2015). Human capital and research development are the keys to companies’ growth and competitiveness (Dornbusch
et al., 2011). The company's innovation can explicitly be seen from the amount of research and development costs
allocated by the company (Hill and Snell, 1989:37). A firm's ability to produce a good or service more efficiently than
its competitors, which leads to greater profit margins, creates a comparative advantage by utilizing its assets and
competencies. Therefore, the company's strategy should lead the innovation by implementing more effective
production processes, improving better performance in the market, and instilling a positive reputation in customer
perceptions to generate a sustainable competitive advantage (Gunday et al., 2011).

Human capital means all expertise, skills, knowledge, and creativity that can be realized in a work ability that can
be used to produce a professional service and economic value. So far, the assessment of the company's performance
uses more physical resources (tangible assets). The company's internal business is a series of activities that will later
be used to create certain inventions and innovations by internal means. Research and Development (R&D) activities
are activities that play a role in product innovation in the company. Simply put, companies cannot create or innovate
without significant investments in R&D. There are several factors that affect the company's performance, among
others: R & D investment and human capital structure. R & D investment has an important role to develop innovation
in company productivity in order to achieve the goals expected by the company. R&D is an important element in
improving profitability and creates competitive advantage in various business ventures (Wang et al., 2013). R&D is an
essential function for many businesses so that the company can always be ahead of competitors. R&D investment,
however, is very important to gain a larger market share through the marketing of the new products produced. The
risk of investing in large R&D and uncertain returns makes it difficult for companies to obtain external funding. There
is a high risk of uncertainty over the outcome of an R&D project because there is always a high probability of failure
giving rise to the general view that R&D activities are difficult to finance in a free market. Jensen (1976) argues in
contrast that managers may behave myopically,but capital markets do not.

Manufacturing companies in developed countries in Europe such as the Netherlands, Belgium and Luxembourg
have spent a lot of R & D to increase their company profits (Beld, 2014). In Asia, the development of the value of
intangible assets also has a positive trend, one example is what happened in Malaysia. Research on the development
of the value of intangible assets has been carried out and the results show that the development of the value of
intangible assets significantly started from 2004 (Salamudin et al, 2013).

The findings of this study are hoped to enrich the existing literature on the bibliometric mapping of research and
development (R&D) spending affects on firm value. The findings of the study also the existing research trends on
research and development (R&D) and analyzed using VOS viewer software to contribute to future research and
development (R&D) research literature. In the next section considers reviews related to previous studies onresearch
and development (R&D), followed by the research method in Section 3. Most importantly, the following section
analyzes the bibliometric analysis result and discussions. In the final section, we provide a conclusion.

2. Literature review

Investment in research and development in real terms is an investment in intangible assets the firm’s
knowledge base, fromwhich profits in future years will be generated (Basgoze and Sayin, 2013:6). However, research
and development expenditures do not always lead to superior future performance. The effect of R&D on company
profits is still unclear because R&D spending increases the company's sales and costs simultaneously, further
explanation on research and development is regulated in PSAK No. 19 concerning Intangible Assets. Several research
results found that there was a positive effect of R&D spending on profitability as the results of previous studies found
that R&Dinvestments convey a positive signal regarding a firm’s future growth (Sismanoglu and Akgali, 2016).
Grabowksi and Mueller (1978) examined the impact of R&D expenditures on a firm’s profitability and find that firms
that invest more in R&D expenditureand innovation activities have become a factorgrowth driver. While R&D
investments has a negative effect onoperating performance (short term), R&D is considered a key to a long-term
success of a firm (Qian, Zhong, & Zhong, 2012). Another study found results that contradicted previous research,
namely that R & D has a negative relationship with firm performance by Pantagakis et al (2013) and Bouaziz (2016).
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The literature notes that research that focuses on R&D spending is mostly carried out in developed countries.
Developing countries such as Indonesia as far as the author knows are still very few objects of research even though
economic growth in Indonesia is the highest in Southeast Asia (The World Bank, 2018) and is proven by being a
member of the G20 and even the rating agency Moody's Investor Service (Moody's) gives a rating of Indonesia's
sovereign credit rating at the level of Baa2 or outlook is stable on February 10, 2020. This means that Indonesia is
worthy of being an investment grade on the Bank Indonesia website. This economic growth is an important output of
R&D spending as explained by the theory of endogenous growth (Romer, 1994) which emphasizes that R&D
investment and human capital accumulation are important factors to determine long-term economic growth.

3. Materials and Methods

This study applied the bibliometric analysis method comes from the word Bibliometrics, where the word
biblio or in English bibliography, biblio means book and metrics is measuring. Bibliometry can be described as a
method for analyzing or measuring a book / literacy using a data analysis approach. In addition, the purpose of
bibiometry can be used as a process to analyse books, articles and other publications using the Dimensions
application, which is used as a forum to search for articles or journals from around the world. This research focuses on
the map of article publications in the R&D investment on firm value. This study extracted bibliometric data related to
R&D investment literature from Scopus databasewhere the search was carried out in December 2021 with a
bibliometric approach. The data used comes from search results in the Dimensions with the keyword R&D with a time
period of 2017-2021. VOSviewer itself can serve as an output to visualize and build a bibliometric network, while
visualizing data analysis is in the form of country, year, researcher, academic affiliation, type, keywords, growth in
the number of works and authors.

Thus, the bibliographic information about R&D was obtained from this database only. The articles were
searched using the Dimensions database in on January 4™ 2022. The search criteria were topic Research and
Development Investment , refined by timespan: 2017 to 2021 (December) with keywords/termsResearch and
Development. One hundred eighty five (185) documents related to research and development has appeared. The
articles then analyzed using VOSViewer that can be used to generate, visualize and analyze bibliometric networks
developed by van Eck & Waltman (2010) and MS Excel.

4. Result and discussion

In this discussion, the results and discussion are obtained from a research method where this method is used
to seek data analysis from journals or articles published around the world. In searching for the data, an application is
needed to search for articles and journals, namely the Dimensions, this application is very helpful in finding a journal
or article. In this study, the method used is the bibliometric method, where this method can be interpreted as a method
of analysis where the data used will be measured in various aspects of data analysis visualization in the form of
country, year, researcher, academic affiliation, type, keywords, growth in the number of works and author.

The results of the search on the the Dimensions application found 185 journal documents or articles with the
theme of Research and Development originating from various countries, besides that it can be seen by various
universities from around the world and it can also be seen by writers who often make scientific works. In addition, it
can also be seen the types of scientific works, types of articles, types of books and others. Apart from that, you can
also see publications from various universities. In addition, it can also be seen the years of articles that are often made.
In addition, it can also be seen that writers have made scientific works from various countries. Main research fields in
the figure 1 is development of the number of R&D papers from 2017-2021.
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Figurel. Development of the number of R&D papers from 2017-2021

It can be seen in the chart for the year figure 1 above, here the search for articles about R&D was carried out
in the period 2017 to 2021. Where it is clear that articles that are often made or that are often published in 2017 with a
total of 44 documents, for the lowest being in the year 2018 with a total of 30 documents. So the total articles or
scientific papers that appeared in the period 2017 to 2021 were 185 scientific paper documents. The kind of scientific
work being made in the figure 2 as follows.

Type
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16
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Chapter = Edited Book = Monograph

Figure 2. The kind of scientific work being made

It can be seen in the graph of the types of scientific papers figure 2 above, in a search on Dimensions there
are various types of scientific papers, ranging from Articles, Preprint, Proceeding, Chapter, Edited book and
Monograph. It can be seen that the type of scientific paper that is mostly written is Article (dark blue) where as many
as 153 article documents. For the lowest one made is Edited Book (orange) and Monograph where as many as 1
document book. So the total articles or scientific papers that appeared in the period 2017 to 2021 were 185 scientific
papers with a variety of different scientific works. In the Most Citations Authors can be seen in table 1 as follows.

No | Year | Authors Document | Cititation
Zahn Bozanic, J. Richard
1 2017 | Dietrich, Bret A. Johnson 2 63

Frederick L. Bereskin,
Po-Hsuan Hsu, Wendy
2 | 2018 | Rotenberg 1 34
Sophia J. W. Hamm,
Boochun Jung,

3 2017 | Woo-Jong Lee 1 27
Stacie K. Laplante, Hollis
A. Skaife, Laura A.
Swenson, Daniel D.

4 2019 | Wangerin 1 19
Shenggang Ren, Duojun
He, Tao Zhang,

5 2019 | Xiaohong Chen 1 19

Table 1. Most Citations Authors of R&D Publication
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It can be seen in the table 1 above, there are five authors who has most citations on scientific papers, namely
Zahn Bozanic with 63 Article citation, besides Frederick L with 34 Article citation, then Sophia J with 27 Article
citation, then Stacie K and Shenggang Ren with 19 Article citation. The article by Zahn Bozanic is entitled “SEC
comment letters and firm disclosure™. In addition, articles by Frederick L entitled "The Real Effects of Real Earnings
Management: Evidence from Innovation". The article by Sophia J is entitled “Labor Unions and Income Smoothing".
In addition, articles by Shenggang Ren entitled "Limits of tax regulation: Evidence from strategic R&D classification
and the R&D tax credit". The Most Published Journal on R&D can be seen in figure 3 as follows.

Publications

The Accounting Review

VNU Journal Science Economics and
Business

Review of Accounting Studies

Contemporary Accounting Research || NRNNNN

SSRN Electronic Journal

0 5 10 15 20

Figure 3. The journal with the most published papers

Based on the Publications chart figure 3 above, it can be seen that the highest publications or the ones that
often publish many scientific papers are SSRN Electronic Journal with 16 publications. The lowest or those that rarely
publish scientific papers are namely Review of Accounting Studies and VNU Journal Science Economics and
Business, Contemporary Accounting Research, Review of Accounting Studies and The Accounting Review, the total
number of publications is 27 publications. Main Affiliations in R&D Research in the table 2 as follows.

Number
of
No | Institution Affiliation Papers | Regions
1 | Boston University 3 USA
University of South
2 | Carolina 2 USA
West Virginia
3 | University 2 USA
Capital University of
4 | Economics and Business 2 China
New
5 | University of Auckland 2 Zealand

Table 2. Main affiliations in R&D research

Based on the table 2 above which contains universities that often publish or make scientific papers such as
articles or journals, it can be explained that Boston University has a total of 3 scientific papers. Furthermore,
University of South Carolina has a total of 2 scientific papers. West Virginia University has a total of 2 scientific
papers. Capital University of Economics and Business has a total of 2 scientific papers. Then University of Auckland
has a total of 2 scientific papers. So, it can be concluded that the highest in making or publishing a scientific work are
5 universities. Most Frequent Country Affiliation of ISO R&D Publication in the figure 4 as follows.
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Figure 4. Development of the number of SBM papers by country

From the results of data analysis on Dimensions, it can be seen in the graph figure 4 above, which contains
countries that often make or publish journals or articles in the period 2017 to 2021. Where the highest country is The
USA which has 57 scientific papers. Furthermore, there are five countries that have the same number of scientific
papers as many as 2 scientific papers, namely Israel, New Zealand, Italy, Switzerland, Japan, Tunisia, Belgium and
Indonesia. In addition, the lowest were 12 countries that published 1 scientific papers, namely Malaysia, United Arab
Emirate, Vietnam, Kuwait, Singapore, Brazil, Croatia, Egypt, Kazakhstan, Pakistan, South Africa and Thailand. So in
total, all the countries that published scientific papers on the theme of R&D, in which the period 2017 to 2021
amounted to 32 countries. The Network Visualization can be seen in the figure 5 as follows.
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Figure 5 . Network visualization map of high frequency keywords
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Based on the Network Visualization output from VOSviewer in the Figure 6below, it shows that the R&D
bibliometric analysis process is divided into 3 clusters (Red, blue and green). The picture also visualizes the
relationship between keywords so that it can help to understand and reflect on the R&D journal for five years. The
division of the clusters is as follows and only the most keywords appear in the image. 1. R&D Investment (red). In
this cluster, we can find themes from Research. This cluster is related to the following accounting, company and
relationship. 2. This cluster is dominated by the keywords firm, manager, earning and relation (blue). This cluster is
dominated by the keywords Research, development, R&D Expenditure and design methodology approach. The
Overlay Visualization map of high frequency keywords can be seen in the figure 6 as follows.

eafling
relafion
petiod
mafiager
s
chaige
@ r&d exenditure
1o
accolting N
S res@ch
originality value
indstry designmethddology approa
relatighship develgpment
collftry
“”\ VOSviewer r&dini@stment

Figure 6 . Network visualization map of high frequency keywords
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Figure 7. Density visualization map of high frequency keywords

Based on the Density Visualization output from VOSviewer, the figure 7 above shows the depth of the
research.This is indicated by the darker the color that appears, so it can be said that there is still a lot of research on
this keyword. For example, from the image above, it can be seen that the ISO keyword has a thick color, which
indicates that there have been many studies using that keyword.

5. Conclusion

This paper or journal discusses the development of R&D Investment papers published from 2017-2021 and
analyzes the bibliometric results of 185 papers or journals that have been processed in the VOSviewer application.
The highest growth of R&D Investment papers indexed by Dimensions in 2017-2021 occurred in 2017 with 44
articles. Most of the international publications on R&D Investment Published by SSRN Electronic Journal with 16
publications. Meanwhile, the country that publishes the most scientific papers is The USA with 57 scientific papers
and universities that often issue scientific papers, namely Boston University which is in The USA has 3 scientific
papers. Furthermore, University of South Carolina in The USA has a total of 2 scientific papers. Then, West Virginia
University in The USA has 2 scientific papers. And Capital University of Economics and Business in China has a
total of 2 scientific papers. And finally University of Auckland, which is in New Zealand, also has 2 scientific papers
published. So, it can be denied that the highest production or publication of a scientific work is 5 universities. Writers
who has most citations on scientific papers, namely Zahn Bozanic with 63 Article citation, besides Frederick L with
34 Acrticle citation, then Sophia J with 27 Article citation, then Stacie K and Shenggang Ren with 19 Article citation.
The article by Zahn Bozanic is entitled “SEC comment letters and firm disclosure". In addition, articles by Frederick
L entitled "The Real Effects of Real Earnings Management: Evidence from Innovation". The article by Sophia J is
entitled “Labor Unions and Income Smoothing". In addition, articles by Shenggang Ren entitled "Limits of tax
regulation: Evidence from strategic R&D classification and the R&D tax credit.
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