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The research performance of a country is an indicator of its scientific progress and benchmarking it with regional countries is critical to assess a country’s regional competitiveness. This study aims to assess and benchmark the research productivity of the United Arab Emirates (UAE) against other member nations of the Gulf Cooperation Council (GCC), namely with Saudi Arabia, Oman, Kuwait, Qatar, and Bahrain, who have similar macroeconomic and socio-cultural characteristics. Scopus was used as the data source to extract the research output of each of the six countries studied for the period 1995–2019. Bibliometric indicators covering both quantity and impact of research such as publication output, citation, and collaboration indicators were used to assess the research performance of UAE and other GCC countries. The findings indicate good progress in the UAE’s overall research performance during the period of study. Also, UAE’s research performance in most of the bibliometric indicators is comparable or superior to the other GCC countries. This study is the first of its kind and addresses the dearth of bibliometric studies assessing UAE’s research productivity and GCC countries in general. The findings are useful for administrators and policymakers to benchmark the performance of the UAE with other GCC countries, including its impact, growth, and trajectories. For researchers, the study indicators and methods can be replicated to assess the overall research performance of other countries.
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Introduction

Established in 1971, the United Arab Emirates (UAE) is celebrating its 50th anniversary this year. UAE is one of the six-member states of the Gulf Cooperation Council (GCC) along with Saudi Arabia, Oman, Kuwait, Qatar, and Bahrain, who share similar characteristics in terms of their macroeconomic conditions, cultural commonalities, reliance on the non-indigenous workforce, and dependence on oil resources. Along with other member states in the GCC, the UAE has witnessed rapid economic progress over the years owing to the discovery of oil. For instance, the Gross Domestic Product (GDP) per capita of the UAE is one of the highest in the region, comparable with those of advanced economies and second-highest among the GCC countries after Qatar (Statista, 2021). However, in order to reduce its dependence on oil and support the country’s long-term sustainable growth, the UAE and other GCC countries had been aggressively pursuing knowledge-based structural reforms to transition from an oil-based economy to a knowledge-based economy (Al Ahbabi et al., 2019).

Among others, research and development play a significant role in advancing the economic diversification aspirations and competitiveness of nations (Siddiqi et al., 2016). Studies have shown a direct relationship between research pursuing behavior and the overall development of a country, including improvements in the living standards and quality of life (Meo et al., 2013; Siddiqi et al., 2016). The UAE government has been investing in education and research to produce knowledge and advance scientifically. For instance, creating a world-class education and research ecosystem is one of the key pillars of the UAE’s national agenda. This is reflected in the significant increase, in the number of higher education institutions (from 5 in 1990 to over 100 in 2020) in the UAE, including campuses of several globally reputed foreign universities (Ajayan and Balasubramanian, 2020). Some of the notable efforts by the UAE government in boosting the research productivity included the establishment of the National Research Foundation (NRF) to support research activities of academic staff through the disbursement of research grants (Talib et al., 2015); the establishment of the Mohammed bin Rashid Al Maktoum Knowledge Foundation (MBRF) with a $10 billion endowment fund to advance scientific knowledge in the region by funding research projects (Al Yami et al., 2021); the establishment of the Abu Dhabi Research and Development Authority (ADEK, 2019); and the Sheikh Saud bin Saqr Al Qasimi Foundation for Policy Research to provide competitive research grants to faculty and doctoral students (Al Qasimi Foundation for Policy Research, 2021) among others.

Unfortunately, the extent to which the aforementioned effort of UAE has translated to tangible research outcomes is unclear. To date, only limited effort has been made to examine the overall research performance of the UAE, let alone comparison with other countries. Also, compared to Western countries, studies examining the research productivity of GCC countries, in general, are scarce. Moreover, there is a widespread notion that there is a lack of research culture in the Arab countries, including the UAE (Abouchedid and Abdelnour, 2015; Jose and Chacko, 2017).

Bibliometric analysis, a widely used method to quantify and evaluate the research productivity at a country level (Archambault et al., 2009; Sweileh et al., 2014a), is utilized in this study. When looking for quantitative measures of scientific productivity and impact at a country level, administrators and policymakers often turn to bibliometric data. This is because the bibliometric indicators are essential tools to understand the growth and global spread of research. The indicators used in this study are mainly based on the number of scientific publications and their visibility and acceptance globally. Previous studies have shown that the quality and quantity of the scientific publications are a key indicator of the scientific development of a country, and measuring them facilitates benchmarking the scientific advancement of the country with a group of countries, especially in the GCC context, when there is a distinct paucity of other comparable data to benchmark the scientific progress of UAE with other GCC countries.

This study seeks to bridge the gaps in the literature by analyzing and benchmarking the research performance of the UAE with other GCC countries and empirically test the notions in the literature regarding its lack of research culture. Therefore, the study aims to investigate the UAE’s research performance during the 25-year period spanning 1995–2019 and benchmark its performance against other GCC countries. The specific research objectives of this study are as follows:

a) How has UAE’s overall research productivity evolved in the last 25 years (1995–2019)?

b) How does the research productivity UAE compare against those of other GCC during the period 1995–2019?

The remainder of the manuscript is structured as follows. In the next section, we review the literature to identify the gaps and develop the key bibliometric indicators relevant to this study. The data and methods utilized used in this study are detailed in section “Data and methods”. The study findings are presented in section “Results” and further discussed in section “Discussion”. We conclude in section “Conclusion” with the study implications and suggestions for future research.



Literature review


Review of bibliometric studies in the United Arab Emirates

The review clearly showed that there had been very limited investigation to assess the overall research performance of the UAE. Most of the studies undertaken thus far have been comparative studies of UAE’s research performance in a particular discipline in comparison to other the Middle East or GCC countries. Despite the shortcomings, few studies provided an indication of how UAE’s research performance compares to other countries in GCC and in the wider Arab world.

For instance, a study by Moed (2016) evaluated the research performance of eight countries in the Gulf region revealed that UAE, along with Qatar, recorded the largest increase in terms of publication numbers during 1980–2014. The study employed a bibliometric model which classifies countries’ scientific development into one of the four phases on the basis of publication output and trend in co-authoring publications. Moed’s study placed the UAE national research system in the “building up” phase indicating that the country is showing a steady increase in the number of publications and a strong positive trend in the number of internationally co-authored publications.

The study by Gul et al. (2015) evaluated the research performance of 15 Middle East countries over a span of 33 years starting from 1981. The results revealed that UAE contributed 1.3% of the research publications produced by the region. The study found that Israel dominated the other 14 countries in all of the six research indicators considered in the study. The UAE was ranked 8th in the publication count and stood 9th in the number of citations received and citations per document. The UAE received a score of 0.4% in the indicator “impact relative to the world,” which assessed the country’s performance in relation to other global countries.

With the exception of these studies by Gul et al. (2015) and Moed (2016), the remaining bibliometric studies covering UAE (mostly in comparison to other Middle East countries) have been mostly confined to a particular discipline/field such as science and social sciences (Meo et al., 2016), science, medicine, and technology (Akyüz and Correia, 2017), groundwater resources (Zyoud and Fuchs-Hanusch, 2015), tobacco use (Zyoud et al., 2014), biomedical research (Benamer and Bakoush, 2009), environmental sciences (Meo et al., 2013), obesity-related research (Sweileh et al., 2014b), public, environmental and occupational health research (Sweileh et al., 2015), psychology (Biglu et al., 2014), substance use disorders (Sweileh et al., 2014a), and diabetes mellitus research (Sweileh et al., 2014c). It is clear from the review that there has not been any detailed investigation of the overall research performance of the UAE and other GCC countries.

However, it was evident from the review that there is a widespread notion that countries in the Arab region are generally lagging behind the rest of the world in knowledge creation and that there is a lack of research culture in these countries (Abouchedid and Abdelnour, 2015). This notion is supported by Austin et al.’s (2014) study of UAE academic staff, which suggests that research is not a significant part of academic staff work in the UAE and that there are no research expectations of the staff. Another study that reflects a similar finding was by Hvdit [as cited in Jose and Chacko (2017)] as well as Ryan and Daly (2019), who indicate that there is generally a lack of research culture and relatively low research production in the UAE. Ryan and Daly (2019) also reveal that a large body of research originating from the UAE is published and disseminated through journals of less repute.



Identification of key bibliometric indicators

The second objective of the literature review was to arrive at a set of bibliometric indicators that can best assess the research output of a country and benchmark against the research performance of a chosen set of countries. Therefore, preference was given to studies that investigated the research performance of a country or comparative studies that looked at the research performance of several countries in a particular area over a period of time. The keywords used for literature search in the library database included “Bibliometric analysis”, “Country research performance”, “Country bibliometric analysis”, “Bibliometric indicators”. These keywords were used to extract bibliometric research manuscripts that dealt with country level data and to delineate a set of bibliometric indicators that are optimal for investigating country-level research performance. Content analysis of the resultant studies was then carried out to identify the key indicators. Studies published in leading journals such as the Journal of the American Society for Information Science and Technology, Scientometrics, Journal of Informetrics, and PloS one were also referred to weigh the advantages and disadvantages of different indicators.

Several studies that deal with the scientific productivity of a country in a particular discipline (e.g., Al et al., 2006; Arencibia-Jorge and de Moya-Anegón, 2010) or comparing against world productivity or a group of countries (e.g., Tian et al., 2008; Miró et al., 2009; Glanville et al., 2011; Zyoud et al., 2014) were considered to arrive at a set of indicators suitable to perform a comparative study of research performance of multiple countries. The review revealed that there are three key areas (albeit using different indicators) used in bibliometric studies to investigate the research performance in terms of quantity and quality of a country or group of countries. These three key areas are publication outputs, citation performance, and degree of collaboration.


Publication outputs

The most commonly used bibliometric indicator for publication output is the raw count of publications (Guan and Ma, 2007; Arencibia-Jorge and de Moya-Anegón, 2010). While this indicator could be used to assess the scientific performance of different units such as individual researchers, institutions, or countries, the problem with using the raw count of publications is that it does not take into account the country differences. The population of a country and GDP are likely to impact the research output of a country (Almeida et al., 2009; Zyoud et al., 2014). Authors such as Sweileh et al. (2014a) and Zacca-González et al. (2014) have used normalization techniques to account for national differences, wherein they adjusted the publication activity of each country by expressing them as the number of documents per million inhabitants. Some studies adjusted publication count by GDP, percentage of GDP spent on research and development, and the number of researchers (Arencibia-Jorge and de Moya-Anegón, 2010; Glanville et al., 2011). In other words, publication count normalized for GDP (Adjustment index) is a good indicator to override the influences of economic power and population size on research productivity (Zyoud et al., 2014); and this study, therefore, has employed the following indicator for computing Adjustment Index (AI):
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Citation performance

Citation analysis is widely regarded as a measure of research quality or impact (Kostoff, 1998; Tian et al., 2008) and is an indicator of research performance, providing comparable and objective information of research performance of a larger group (institutions, countries) over a period of time (van Raan, 2014). Some of the more commonly used citation indicators identified from the literature include citation count, mean citation, h-index, the proportion of cited manuscripts (Glanville et al., 2011; Crespo et al., 2012; Biglu et al., 2014; Sweileh et al., 2014a). However, since the age of manuscripts is likely to impact citation rates, i.e., older manuscripts are likely to get more citations than recently published manuscripts (Tian et al., 2008), the literature suggests the need for normalizing citation count to alleviate this issue. Some studies adopt the approach of considering citations received during a specified citation window of time (Bornmann et al., 2015) while some other studies have proposed using citations per year (Lou et al., 2018). A third approach proposed by Chan et al. (2016) is to normalize the citations received per manuscript per year by dividing citations received by the number of years since the publication of the article (Chan et al., 2016). For example, in 2002, if 31 publications received a total of 634 citations over a period of 16 years, then the average citations per year per document for 2002 is 1.28 (634/31 × 16). H-index is also a popular indicator in citation analysis as it combines both quantity (number of publications) and impact (number of citations) of publications (Leydesdorff, 2009). Hirsch (2005) defined h-index as “A scientist has index h if h of his or her Np manuscripts have at least h citations each and the other (Np - h) manuscripts have ≤ h citations each.” In other words, the h-index for a country is the number of articles (h) that have received at least h citations (Sweileh et al., 2014a). The proportion of articles cited is also used to assess the quality and impact of articles, as better articles are likely to get more citations (Glanville et al., 2011). It was computed by first filtering the number of publications that received at least one (1) citation, 2–10 cites, 11–25 cites, 26–50 cites, 51–100 cites, and 100+ cites, then dividing this count with the total publication count. The use of articles with one citation and 2–10 cites categories were computed in line with the popular i10-Index (the number of publications with at least 10 citations) used in Google Scholar (Cornell University Library, 2020).



Degree of collaboration

Literature suggests that collaboration increases the visibility and impact of research and that co-authored research publications are likely to receive a higher number of citations than single-authored publications (Bornmann et al., 2008; Arencibia-Jorge and de Moya-Anegón, 2010; Zyoud et al., 2014). Several indicators for collaboration have been identified in the literature, which includes the proportion of articles single-authored and co-authored relative to the total output (Cano, 1999; Guan and Ma, 2007). However, a simple proportion of single vs. co-authored articles may not capture the extent of collaboration as there can be any number of co-authors contributing to an article. One of the indicators identified from the literature that account for the extent of co-authorship is the collaboration index (CI), which is defined as the average number of authors per publication (Karpagam et al., 2011; Liu et al., 2011).

To compute collaboration, Scopus unique author IDs were counted for each document to compute the number of authors in a publication. Then the count of the number of single-authored documents, documents with 2, 3, 4, 5+ authors, were obtained. The CI was computed using the formula (Karpagam et al., 2011):
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Where fj is the number of manuscripts having j authors in collection K. N is the total number of manuscripts in K. A is the total number of authors in collection K.

However, despite the fact that it is easily computable, it is not easily interpretable since it has no upper limit (Ajiferuke et al., 1988). Moreover, it gives a non-zero score to single-authored manuscripts, which involve no collaboration (Ajiferuke et al., 1988). Ideally, it is desirable that single-authored manuscripts have a collaboration score of “0”. To overcome the pitfalls of the Collaboration Index, Savanur and Srikanth (2010) proposed a measure called Modified Collaborative Index (MCI) for quantifying the degree of research collaboration. The MCI will have a value between 0 and 1, with 0 correspondings to single-authored manuscripts and 1 where all manuscripts are maximally authored (Karpagam et al., 2011).

The Modified Collaboration Index (MCI) was computed using the formula (Karpagam et al., 2011):
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Where fj is the number of manuscripts having j authors in collection K. N is the total number of manuscripts in K. A is the total number of authors in collection K.

It is also equally important to identify the impact of collaboration. Studies have argued that investigators who are open to collaborations and those who seem to adequately manage their collaborations produce a superior product that results in a higher impact and higher citation rates (Zyoud et al., 2014). Therefore, a correlation indicator can be a good measure to assess the extent of collaboration and citations received. For computing, the correlation between Modified Collaboration Index (MCI) and Average Citation per manuscript, the values of MCI and average citation per manuscript was exported to SPSS and analyzed using Pearson Bivariate correlation.

We have summarized the relevant indicators of research performance to be employed in the study in Table 1. The following section discusses the data sources used in the study and the methods used for computing the research indicators.


TABLE 1    Key indicators identified from the literature.
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Data and methods

The study obtained data from Scopus published from January 1, 1995 till December 31, 2019. The data extraction happened in the month of July 2020. The choice of the study duration was guided by the fact that research productivity in the UAE started to steadily grow from mid-1990s and also marked the initial decade of expansion of its higher education sector. Scopus was selected because it is “the world’s largest abstract and citation database of peer-reviewed literature, including scientific journals, books and conference proceedings covering research topics across all scientific and technical disciplines, ranging from medicine and social sciences to arts and humanities” (Elsevier, 2018). Previous studies have preferred Scopus because it has broader coverage than other databases such as Web of Science and more accurate than Google Scholar (Bartol et al., 2014; Zyoud and Fuchs-Hanusch, 2015). This broader coverage of Scopus guarantees that the citation analysis includes more articles than Web of Science. As the UAE is a developing a young economy, the scientific production rate and quality of research output is still in its developing phase and the breadth of inclusivity of Scopus database makes it a better choice for this study in comparison to Web of Science. Further, we do not expect significant difference in the findings (research trends), because, despite the differences between Web of Science and Scopus databases in terms of their coverage and scope, macro level output data (total number of publication and citations) at the country level obtained from both the databases are highly correlated even at the level of subject specialties (Archambault et al., 2009). Further, unlike Google Scholar which considers all citations, citation data pulled from Scopus are of acceptable quality since it only considers citations in Scopus-indexed publications which are primarily refereed journal articles (Yang and Meho, 2006).

The data for all the countries studied were collected from Scopus on 14th July, 2020. The search string used was as follows: AFFILCOUNTRY (“United Arab Emirates” or “UAE”) AND [LIMIT-TO (PUBYEAR, 1995) OR LIMIT-TO (PUBYEAR, 1996) OR …………. OR LIMIT-TO (PUBYEAR, 2019)]. The same procedure was repeated for other GCC countries, Saudi Arabia, Bahrain, Oman, Qatar, and Kuwait. The search for UAE returned 62,746 documents during the period 1995–2019, which included all publications (Journal articles, reviews, Book Chapters, Conference Proceedings, and others) indexed in Scopus. A similar search for other countries returned 213,301 for Saudi Arabia, 7,881 for Bahrain, 21,984 for Oman, 30,533 for Qatar, and 27,711 documents for Kuwait.

The data from Scopus was exported to and stored in Microsoft Excel. Each record extract from Scopus included author name(s) and ID(s), publication and journal title, publication type, volume, page information, number of citations, DOI and author affiliations. The obtained data was refined to limit the publication types to “articles” and “reviews”. The remaining records (Meeting abstracts, book chapters, letters, editorials, corrections, reprints, news items, biographical items, conference proceedings) were excluded. In order to ensure that the obtained records were unique, the Excel function “Remove duplicates” was applied to journal titles. The GDP for the GCC countries available from the World Bank website (The World Bank, 2020a) was extracted on 21st July 2020.

Finally, before proceeding with the parametric analysis, we tested the “normality of residuals” for publication count across all countries for the given timeframe. The results from the normal Q-Q plot of standardized residuals along with the skewness and kurtosis value (well within −3 and +3) indicted that the residuals were normally distributed. Further, the Kolmogorov-Smirnov test for normality was insignificant. We also checked whether the homogeneity of variance of publication count of each country is roughly equal or not by creating side-by-side boxplots for each group to see if the boxplots of each group are roughly the same size. The results confirmed the assumption that the variance of each group is roughly equal.




Results


Publication outputs

Figure 1 shows the annual publication trend of UAE during the period 1995–2019. It shows a steady increase from 1995 to 2013 and then a sharp increase from 2014 through 2019.
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FIGURE 1
Annual publication trend of United Arab Emirates (UAE).


Figure 1 shows the annual publication count of UAE during the period 1995–2019 in comparison with other GCC countries. As seen in Figure 2, UAE is a distant second in annual publication count among the GCC countries behind Saudi Arabia, which has witnessed an exponential increase in the number of articles published. In 2019, the annual publication count of Saudi Arabia was more than four times that of UAE. However, the annual publication of the UAE is above other GCC countries by a fair margin. Similar to Saudi Arabia, the upward trajectory of the UAE is promising.
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FIGURE 2
Annual publication trend of United Arab Emirates (UAE) in comparison with other Gulf Cooperation Council (GCC) countries.


Table 2 shows the analyzed data by country for total publication count and AI during the period 1995–2019. In terms of total publication output during the period studied, in 2019, Saudi Arabia emerged as the country with the highest number of publications (174,911). UAE emerged as the country with the second-highest number of publications (40,572) among the GCC countries. In terms of the contribution of countries toward the overall research productivity of GCC, Saudi Arabia contributed the major proportion with 63%, while UAE contributed the second highest with 15% of the research output. When the relative productivity of GCC countries was computed after adjusting for GDP [Adjusted Index (AI)], Saudi Arabia (29.28) had the highest AI followed by Oman (20.42). Qatar (19.39) emerged as the country with the third-highest AI. UAE had the lowest AI (14.92) among the GCC countries. Still, UAE’s average AI of publication count during the period 1995–2019 has improvement significantly as it grew from 3.35 in 1995 to 14.92 in 2019 with an average of 5.83 during the period, indicating an increase in research productivity.


TABLE 2    Research output and adjusted index of Gulf Cooperation Council (GCC) countries.
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Citation performance

When considering the total number of citations received by documents published during the period 1995–2019, Saudi Arabia has the highest number of citations and that too four times the number of citations than UAE, who emerged as the country with the second-highest number of citations (see Table 3). A higher number of citations of UAE than the other four GCC countries is expected as the number of articles published by the UAE is considerably higher than these countries. However, after normalizing the citation count by the number of years since publication and by the number of articles published, Qatar (2.38) emerged as the country with the highest citations per document (2.38) followed by Saudi Arabia in second place (2.12). UAE emerged in the third position with 2.12 citations per document. In terms of H-index (commonly used as a measure of both quantity and impact), Saudi Arabia emerged as the country with the highest H-index (391). UAE emerged in the second position with a H-index score of 224 (see Table 3).


TABLE 3    Citation performance of Gulf Cooperation Council (GCC) countries (1995–2019).
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On the other hand, as seen in Table 3, the proportion of articles cited at least once relative to total output is fairly consistent across all countries, with Qatar having the highest percentage of articles (87%) cited at least once. In the case of UAE, 16% of the articles from UAE did not receive any citation, while half of the published articles received up to 10 citations. In terms of percentage of articles receiving more than 100 citations, Saudi Arabia (2.2%) and Qatar (2.2%) shared the top positions, followed by Kuwait (2%) in third position and UAE (1.9%) in the fourth position.



Collaboration indicators

The results of collaboration indicators are reported in Table 4. The multi-authorship of articles (more than one authors) over the period 1995–2019 was highest for Qatar (93.2%), which had the highest co-authorship percentage. Saudi Arabia has the second highest co-authorship (87.2%) followed by Oman (87.9%). UAE emerged in the fourth position with 86.3%, higher than Kuwait (85.1%) and much greater than Bahrain (78.8%), who had the least co-authorship during the period.


TABLE 4    Research collaboration performance of Gulf Cooperation Council (GCC) countries (1995–2019).
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To further assess the extent of collaboration, the Collaboration Index (CI) was calculated for the six countries during 2002–2017 (see Table 4). Qatar emerged with the highest CI score of 5.1, followed by Saudi Arabia (4.25) and Oman (4.11). UAE’s CI was 3.96, only better than Bahrain (3.55) and Kuwait (3.61).

To overcome the limitations of CI giving a non-zero value to single-authored manuscripts, the Modified Collaboration Index (MCI) was calculated (see Table 4). However, the trend is similar to that of CI. Qatar emerged with the highest MCI (0.708), followed by Saudi Arabia (0.636). UAE remained in 4th position with an MCI of 0.615, above Kuwait (0.589) and Bahrain (0.550).

In order to assess the relationship between collaboration and citation, a correlation between the two was tested. The correlation was found to the highest for Saudi Arabia, with as correlation coefficient (r) = 0.963 (p < 0.001). Qatar, Bahrain, and Kuwait also reported correlation greater than 0.90 and significant at p < 0.001. The UAE, although reported high correlation with r = 0.875 and p < 0.01, it emerged as the country with the lowest correlation among GCC countries.




Discussion

The transition from a resource-based economy to a knowledge-based economy is largely reliant on a nation’s ability to produce knowledge and advance scientifically. Research has a vital role to play in advancing the economic diversification aspirations and competitiveness of nations. Siddiqi et al. (2016) stress the need for countries to have the ability to produce new knowledge in order to achieve economic growth and broader national development.

This study used bibliometric indicators to assess UAE’s research productivity during the period 1995–2019 and compared it against the remaining GCC countries. In terms of quantity, the UAE has produced the second-highest number of articles during the period in comparison to the other GCC countries. UAE has the third-highest research productivity after adjusting for GDP. The relatively good performance in research productivity is likely due to the progress made by UAE in the number of researchers in a million people, increasing from 1,981 in 2015 to 2,379 in 2018 (UNESCO Institute for Statistics, 2020).

In terms of the quality of the publication, UAE also has done well in the citation measures. The UAE has the second-highest number of citations in the GCC countries and third after normalizing for the number of years since publication and by the number of articles published. Also, UAE has the second-best score for H-index, which is a measure for both quantity and quality. However, UAE has scope for improving the percentage of articles cited, although the performance is comparable.

The results of collaboration indicators of UAE are also comparable to that of other GCC countries, which had the least co-authorship during the period, though there is still room for improvement. The strong correlation between collaboration and citation shows that collaboration is resulting in a quality publication. However, this is the same for other countries as well, with all of them having comparable or greater correlation values than the UAE, which is a potential area for improvement. Past studies also suggested a similarly strong positive correlation between citation frequency and the number of co-authors (Bornmann et al., 2008).

Overall, it could be concluded that the UAE is doing relatively well in both quantity and quality of research output. The findings show that UAE efforts to transition to a knowledge-based economy from an oil economy. These findings corroborate with the fact that the UAE was ranked first in the Arab world and 42nd overall in the knowledge economy index created by the World Bank (Balasubramanian et al., 2019). Moreover, the study findings show that the UAE government’s Science, Technology and Innovation Policy and UAE’s National Agenda 2021 to reduce dependence on oil revenues and transform into a knowledge-based economy by enhancing its research and development activities have been effective (Vision 2021, 2018). For instance, significant efforts have been undertaken by governments to promote innovation, as it is one of the six pillars of the national agenda. The UAE launched the National Innovation Strategy in 2014 and the National Strategy for Advanced Innovation in 2018 (Balasubramanian et al., 2021).

This growth in research performance also coincides with the growth in the UAE’s higher education sector, which is a significant contributor to a nation’s research productivity. The UAE is also one of the largest importers of branch campuses and currently hosts more than 30 international branch campuses of foreign universities majority of which are located in the emirate of Dubai (Cross-Border Education Research Team, 2021). The supportive policies for attracting foreign universities are likely to have contributed to the research performance of UAE as these universities are likely to be research active and also promote international collaboration with their country of origin. Moreover, knowledge transfer conducive to scientific growth is likely to happen between foreign and local universities in the UAE, especially through local collaborations. The findings also indicate that the specific initiatives by the government to boost research productivity of the country such as the establishment of the NRF and MBRF, among others, have been effective in fostering a research culture in the UAE.

The study findings, to some extent, also dispel the erroneous stereotypes in the literature regarding the lack of research culture among GCC countries, especially for Saudi Arabia and UAE. Also, the relatively good citation performance and strong correlation coefficient between collaboration and citation of UAE reject the claim of other studies that the large body of research originating from the UAE is published and disseminated through journals of less repute (Ryan and Daly, 2019).

Since this study did not compare the UAE research performance with the rest of the world, at this point, we are unable to reject the notion that countries in the Arab region, including UAE and other GCC countries, are generally lagging behind the rest of the world in knowledge creation (Abouchedid and Abdelnour, 2015). However, other secondary evidence shows that UAE is lagging behind the rest of the world. As per the Scimago ranking for research productivity, the United Arab Emirates is currently ranked 59th in the world and contributes only 0.28% of the world research output (Scimago Journal and Country Rank, 2022). This shows that at a global level, UAE still has significant scope for improvement.



Conclusion

Scientific publications are a key indicator of the development of a country. In line with the research objectives, the study assessed the research productivity of the UAE during 1995–2019 using bibliometric indicators and compared UAE’s research performance against those of other GCC countries. The GCC countries were selected for comparison with the UAE as they have similar political systems, their economy is dependent primarily on oil, and their higher education systems have followed an almost similar trajectory of growth. The overall research performance of the UAE is promising in the GCC context as its performance in most indicators is either comparable or superior to other GCC countries. The significant growth of UAE’s research output and performance could be attributed to the significant increase in the number of higher education institutions (HEIs) in the last two decades, from 5 in 1990 to over a 100 including research focuses Universities such as United Arab Emirates University, New York University Abu Dhabi, and Khalifa University (Ajayan and Balasubramanian, 2020; Scimago Institutions Rankings, 2022). In addition, UAE is home to leading research centers such as Masdar Institute and Petroleum Institute, two of Khalifa University’s flagship research institutes (Khalifa University, 2022). Research plays a critical in the UAE’s diversification strategy, a shift toward knowledge-based economy from an oil-based economy (Al Ahbabi et al., 2019). UAE National Innovation 2014 and the National Strategy for Advanced Innovation in 2018 is fostering research and innovation in various fields that are of national priority (Balasubramanian et al., 2021). Similarly, several Universities from the GCC are recognized as leading research Universities globally such as University of Bahrain, Kuwait University, Sultan Qaboos University (Oman), Qatar University, and King Abdullah University of Science and Technology (Saudi Arabia) (Scimago Institutions Rankings, 2022). Also, several research-focused non-profit foundations in GCC are also promoting research such as Al Qasimi Foundation for Policy Research in the UAE, and Qatar Foundation.

The findings corroborate well with the long-term plan of UAE, such as the 2030 Agenda for Sustainable Development, Abu Dhabi Economic Vision 2030, Environment Vision 2030 (UAE, 2021a), and the UAE Centennial Plan 2071, which extends for five decades after 2021 (UAE, 2021b). The plan aims at investing in the future generations, by preparing them with the skills and knowledge needed to face rapid changes and to make the UAE the best country in the world by the next centennial in 2071. Two of the four pillars of the UAE centennial plan include excellent education and a diversified knowledge economy (UAE, 2021c). UAE’s scientific research community has an important role to play in achieving these visions. However, this requires UAE to be competitive in research at a global level. Unfortunately, UAE’s investment in research and development as a percentage of GDP is much below the world average, which stood at 2.27% in 2018, despite steadily increasing in the last few years with the spending almost doubling from 0.694% in 2014 to 1.30% in 2018 (The World Bank, 2020b). UAE needs to allocate more budget for research and development.

The contributions of this study are manifold. In terms of research contributions, the study is the first of its kind and addresses the dearth of bibliometric studies assessing UAE’s research productivity and GCC countries in general. The study indicators and methods can be replicated to assess the overall research performance of other countries. In terms of practical implications, the study findings provide reasonable and useful assessments of the scientific progress of UAE on a macroscale. The findings are useful for administrators and policymakers to benchmark the performance of the UAE with other GCC countries, including its impact, growth, and trajectories. Such evidence-based analysis on research performance supports strategic planning and policy formulation. Further, benchmarking research performance with regional countries is critical to assess a country’s regional competitiveness and forms the basis of reform strategies.

The study has some limitations. The source data for this study was extracted from Scopus, and hence the articles published in non-Scopus journals were excluded from the study. The limitations of the Scopus database will have an impact on this study. Another limitation is that this study compares UAE’s performance only against the remaining GCC countries and does not benchmark UAE’s performance globally. Given that UAE is an ambitious country that sets targets to become one of the top countries in the world in several areas, including tourism, transportation, construction as well as in scientific endeavors such as space technologies, benchmarking UAE’s research performance globally is very important. In addition, the indicators used in the study are not exhaustive, and this study has focused on quantitative indicators. The study has not employed higher education institutions and research centers as a co-variate as data on number of higher education institutions and granular data on their research aspects is not available for all the countries studied. Both Al Marzouqi et al. (2019) and Karabchuk et al. (2021) have cited in their respective studies about the constraints in obtaining information on higher education sector research performance in the UAE. Future studies can evaluate the research performance of UAE using other techniques such as bibliometric maps and network visualization techniques and keyword co-occurrence analysis to examine the important focus areas of research.

However, despite these limitations, the contributions of this study are novel and of significant relevance for administrators, policymakers and researchers. We anticipate that this study will encourage more bibliometric research on UAE and other countries in the Arab region.
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