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Abstract

This study examines the representation of countries in research related to the United Nations
Sustainable Development Goals (SDGs), with a focus on potential biases due to factors such as
geography, language, and access to resources. We start with a dataset of 6.7 million SDG-
related publications, then extract the country of focus (i.e. the country that the publication’s
research focuses on) and country of origin (i.e. authors’ institutions of affiliation). The resulting
subsample of almost 50,000 publications is used to study country frequencies and construct a
geographical research network. The results indicate that there are significant imbalances in
research attention and funding for the SDGs, with wealthier countries and those with greater
research resources being overrepresented. This study highlights the importance of greater
global cooperation to ensure that research on the SDGs accurately reflects the needs and
priorities of all countries.

1. Introduction

Since 2015, all 193 United Nations member states have adopted the 2030 Agenda for
Sustainable Development (United Nations, n.d.). The 17 Sustainable Development Goals
(SDGs) are at its core. They are interconnected and aim at improving social, economic, and
environmental sustainability by and for “all countries — developed and developing — in a global
partnership” (United Nations General Assembly, 2015, n.p.). Achieving them requires a global
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collaborative effort — especially in research, which is an important driver of evidence-based
decision-making for, as well as implementation and monitoring of the SDGs, as emphasized by
the 2030 Agenda (United Nations General Assembly, 2015).

Consequently, the SDGs have gained significant research attention in recent years. Much of the
research in this context has a specific geographical focus, with most studies examining specific
continents, countries, or other specific regions. This regional focus can lead to representation
inequities in research between countries.

Differences in the representation of countries, languages, and cultures can be observed in
published research in general. In 2003, Kofi Annan, secretary-general of the United Nations at
the time, emphasized the need for a more balanced distribution of research efforts and resources
to bridge the gap between developed and developing countries, ensuring that the benefits of
scientific advancements reach all of humanity. (Annan, 2003). Salager-Meyer (2008) called
attention to the increasing North/South disparities and the importance of multilingualism for
the success of developing countries in the international research field. More recently, Matthews
et al. (2020) surveyed 9000 researchers from eight countries about international research
collaboration. Responses indicated that, while research is increasingly conducted
internationally, researchers from developing countries still face various barriers, including a
lack of resources, bureaucratic paperwork or support from local institutions as well as national,
racial, and ethnic biases. Vieira et al. (2022) analysed publications from periods between 1990—
1999, 2000-2009 and 2010-2018 regarding international research collaborations and found a
decreased impact from geographical and cultural factors, while the impact from socioeconomic,
political, and intellectual differences increased.

At the same time, few investigations have been conducted regarding discrepancies in the
representation of different countries in activities relating to the UN’s Sustainable Development
Goals. Blicharska et al. (2021) examined the involvement of countries from the global North
and South in SDG partnerships, concluding that “partners from low-income countries (...) were
involved in far fewer partnerships” (p. 8) and fearing perpetuation of the North—South divide.

Together, these and other factors may lead to biases in research and funding that may not
accurately reflect the needs and priorities of the SDGs.

To examine the likelihood of possible over- or under-representation of the countries under
study, we create a global network analysis of geo-contextualized SDG research. Our aim in this
ongoing study is to uncover and raise awareness for the inequalities concerning SDG research
in the data.

2. Methods

Our analysis is based on a dataset of roughly 6.7 million publications that fall within the scope
of the SDGs (United Nations General Assembly, 2015). The publication data was collected
from the Dimensions database by Digital Science® for the period 1980 to 2022. This dataset
records publication metadata such as title, abstract, author-affiliation linkages, geo-localised
affiliations, citations, and whether the publication is assigned to one (or more) of the 17 SDGs.

1httlos://www.dimensions.ai
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We extracted, for as many publications as possible, the country of focus, i.e. the country that
the publication’s research focuses on, and the country of origin of the study, i.e. the home
countries of authors’ institutions of affiliations. We allow for a publication to have multiple
countries of focus and countries of origin. For example, when the publication studies a region
comprising several countries or when there are authors with affiliations based on different
countries. We do this as follows.

2.1 Identifying countries of origin and focus

To identify the geographic focus of SDG-classified publications, we utilize Name Entity
Recognition (NER). Made possible by recent advances in Deep Learning, today's state-of-the-
art NER allows automated and accurate categorization of Named Entities (NEs), such as public
figures, cities or countries, through pre-trained neural network models (Li et al., 2022). To
analyse the available texts, titles, and abstracts of each publication, we use the spaCy Natural
Language Processing (NLP) library?. Using its pre-trained transformer model for the English
language®, we extracted locations (LOC), geopolitical entities (GPE), languages
(LANGUAGE), nationalities, and religious or political groups (NORP). The used model
achieves high precision NER on general English texts*. In our tests with selected publications,
it performed similarly well on titles and abstracts of these publications, with reduced precision
due to linguistic peculiarities of scientific texts (e.g., formulas, scientific terminology).

To identify the country of focus, we used the identified NEs that corresponded to a country, a
region, or a city. The related country of those locations is the country of focus (e.g., ‘New York’
and ‘United States”). We discarded all NEs that referred to non-geographic entities (e.g., names
of proteins) and natural geographical entities such as lakes, mountains, and rivers. For this first
analysis, we also discarded continents, if we could not infer the country from the context. To
identify the countries of origin, we use the metadata provided by Dimensions. For this part, we
discarded publications that did not have the affiliation of all authors. This led to a substantial
reduction in our dataset (see section 3. Results).

2.2 Building the SDGs geographical research network

Using the identified countries of origin and countries of focus for each publication related to at
least one SDG, we build a weighted and directed network. In this network, an edge connects
the country of origin (determined by the authors' affiliation) with the country of focus
(determined by NER). The weight is the total number of authors from the origin country
studying the country of focus. We note that one publication can contribute to the weight of
different edges. This is possible since we allow publications to have multiple origin countries
(when there are authors of different countries of affiliations) and multiple focus countries (when
more than one country is mentioned in the abstract).

2.3 Analysis methodology

We first took a descriptive approach to analyse the data. We measured the number of times a
country appears in publications as an origin country and how many times as a country of focus

2 https://spacy.io/

3 https://spacy.io/models/en#en core web trf
4https://spacy.io/models/en#fen core_web_trf-accuracy



https://spacy.io/
https://spacy.io/models/en#en_core_web_trf
https://spacy.io/models/en#en_core_web_trf-accuracy

for each SDG. We then used network analysis tools to investigate the community structure of
the geographical research network using the Louvain algorithm (Blondel et al., 2008), which is
the community detection algorithm that resulted in the highest modularity out of the state-of-
the-art community detection algorithms we tested. Furthermore, we calculated the eigenvector
centrality of the nodes (Newman, 2018). Finally, we use country metadata to understand our
results better. In particular, we used size and economic indicators, such as the GDP per capita
and population of the countries and their relationship to the number of publications where a
country appears as the focus country.

3. Results

Out of the 6.7 million publications categorized under at least one SDG, we were able to extract
Named Entities that were countries for 1.8 million publications. Out of these publications,
roughly 49,000 had geo-locatable affiliations for all the authors. The results from this article
are based upon this dataset of 49,000 publications.

Figure 1: Geographical SDG Research Network. Nodes with blue source links represent
countries that study other countries or themselves, nodes with red targeted links represent
countries of focus. Find the interactive version of the network here: https://vis.csh.ac.at/who-
studies-whom/
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We find that for 61% of the publications, there was at least one author with an affiliation of the
country of focus. This result indicates that researchers are relatively likely to study their country
of affiliation. Figure 1 shows the geographical SDG research network — a weighted directed
network of country of origin and country of focus. Nodes with blue source links represent
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countries that study other countries or themselves, nodes with red targeted links represent
countries of focus. The network can be explored online via https://vis.csh.ac.at/who-studies-
whom/. Clicking on a country will show all countries of origin and countries of focus connected
with that particular place by the publications in our dataset (see Figure 2).

Figure 2: Geographical SDG Research Network. Detail view for Canada, showing Top
countries of origin and Top countries of focus.
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Analysing the geographical SDG research network, we can find language effects (for example,
Portugal studies Brazil the most) and also geographical effects. The community detection
analysis of the SDGs geographical research networks shows communities closely overlapping
with continents, which means that authors are more likely to study geographically nearby
countries, and countries are more likely to be studied by other countries nearby. Another
example is the strong research link between Canada and Zimbabwe (see Figure 2). This can be
explained with their shared history as members of the British Commonwealth and their
development cooperations (Government of Canada, 2022).

Our results also show that there are non-geographical factors that may explain the frequency
with which a country is studied. Figure 3 shows the Top 10 countries publishing (country of
origin) the most articles about each SDG (blue) and the most studied countries (country of
focus; orange) by SDG. While China, India, and Brazil (emerging economies) are among the
top countries of focus in ‘zero hunger’ and ‘no poverty’, the United States are still the most
studied country. They attract a significant focus and are the most frequent, most studied country
across SDGs. A significant portion of the research originates from Europe (see Figure 1).

Figure 3: Top 10 of the countries which produce the more articles about an SDG (blue) and
the most studied countries (orange) by SDG.
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We find that high population, but also GDP per capita explain, to a significant extent, the
centrality of a country in the SDGs geographical research network, as shown in Figures 4 and
5. Countries with higher GDP per capita also tend to have a high eigenvector centrality in the
network. This result suggests that wealthier countries are more likely to both produce research
and be studied in the context of the SDGs.



Figure 4: The population of every country as a function of the eigenvector centrality in the
network. The two quantities are positively correlated, with a Pearson coefficient of 0.543, p-
value <0.05.
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Figure 5: The Gross Domestic Product per capita of every country as a function of the
eigenvector centrality in the network. The two quantities are positively correlated, with a
Pearson coefficient of 0.171, p-value <0.05.
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4. Discussion

The Sustainable Development Goals (SDGs) are inherently interconnected, and as such, an
equitable distribution of resources and research efforts is crucial for fostering a comprehensive
understanding of intricate global developments. This approach not only facilitates the creation
of efficient solutions, but also promotes a more inclusive and collaborative environment in
addressing the multifaceted challenges faced by countries worldwide, as intended in the 2030
Agenda (United Nations General Assembly, 2015).

As part of our ongoing study, initial findings indicate that research under-prioritises developing
countries and is instead predominantly focusing on resource-rich nations like the United States
or those in close geographical proximity. This study emphasizes the importance of adopting a
more discerning approach to research priorities and funding distribution, advocating for a focus
on vulnerable countries in order to address the disparity in knowledge production between the
global North and South (Castro Torres & Alburez-Gutierrez, 2022; Blicharska et al. 2021).

4.1. Limitations



Our study in progress has several limitations. First, although we identified continent names and
bodies of water during the Named Entity Recognition (NER) process, we excluded them from
the analysis as it focused on the country level. Second, out of 6.7 million articles, we identified
2.8 million that mention a location in their title or abstract. However, articles not mentioning
locations in their abstract may still focus on certain regions. This may especially be the case for
publications from the global North. Castro Torres & Alburez-Gutierrez (2022, p. 1) note that
“articles studying the global North are systematically less likely to mention the name of the
country they study in their title compared to articles on the global South”. Furthermore, we
discarded publications where the metadata did not include the affiliation of all authors, resulting
in a substantial reduction in our dataset (see Results section). Demonyms have not been
resolved yet, which may impact the analysis further. Lastly, the used SpaCy transformer model
is not specifically trained for scientific texts, which may affect the precision of the NER process.
However, this limitation seems to influence precision rather than recall, and we post-processed
the entities to mitigate this issue.

4.2. Outlook

We are still in the process of analysing the data and improving the network. The next steps are
to mitigate aspects mentioned in the limitations. Further in-depth analysis of the data is
needed, including using a larger dataset that incorporates publications with missing author
affiliations and resolving demonyms. Furthermore, we will explore which topics are studied
the most by SDGs and where, by analysing the semantic network of topics.

All nations, irrespective of their development status, should reap the benefits of research.
Raising awareness is essential in promoting more inclusive research practices and fostering
diverse representation within the academic and research communities. By encouraging data-
sharing and collaboration across borders, we can facilitate a more equitable distribution of
knowledge and resources, further strengthening our collective ability to tackle complex global
challenges. In doing so, we pave the way for a future where research and innovation are driven
by a truly global and diverse community, ultimately contributing to the successful realisation
of the SDGs.
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Open science practices

This is a work in progress. The code and data from our analysis is openly available via our
GitHub repository (https://github.com/RMariaDelRioChanona/SDGs_sustainability) and is
continuously expanded and updated.

The used dataset from Dimensions is private, and hence we cannot make it openly available.
However, aggregated statistics can be obtained through our interactive visualization
(https://vis.csh.ac.at/who-studies-whom/).
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