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1 | INTRODUCTION

Since 2015, the Sustainable Development Goals (SDGs) have served
as a guiding framework for measuring sustainable development and
directing global development efforts (Dang & Serajuddin, 2020;
Halkos & Gkampoura, 2021; Sachs, 2012; Sachs et al., 2019;
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Abstract

The United Nations has defined 17 SDGs aimed at addressing fundamental human
needs. While the SDGs are relevant to all countries and communities worldwide, they
hold particular significance to Ethiopia. Scientific research dedicated to a specific
country, or a region therein plays a crucial role in identifying the necessary interven-
tions, planning appropriate courses of action, and monitoring progress toward achiev-
ing the SDGs. A considerable amount of scientific research directly or indirectly
related to the SDGs, has been conducted on Ethiopia, but the research is fragmented
and a clear overview of its focus and impact on the SDGs is lacking. In this study, we
conduct a comprehensive review of all available scientific literature on the former
province of Wollo, which was the site of one of the most infamous famines in recent
times. We found 1591 relevant studies, classified, and analyzed them based on their
relevance to the SDGs. Our results indicate that while there has been a significant
increase in scientific research in recent years, the focus has been skewed toward a
few goals and limited targets within them. Specifically, SDG 2 (Zero Hunger) and
SDG 3 (Good Health and Wellbeing) have received significantly more attention. Fur-
ther analysis also reveals misplaced priorities indicating a misalignment between sci-
entific research and the needs of the study area. We conclude that while we
approach 2030, the deadline for the SDGs, considerable attention must be given to
the prioritization of SDGs in scientific research.

KEYWORDS
Ethiopia, SDGs, sustainable development goals, systematic literature review, Wollo

Schmidt-Traub et al., 2017). Although designed to apply to all coun-
tries and communities worldwide, the SDGs hold significant rele-
vance for Ethiopia, and particularly the former provinces of Wollo
and Tigray. The events in these former administrative provinces
were contributing factors in the rise of the Millennium Development
Goals (Sachs, 2000), making it intriguing to assess how the scientific
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FIGURE 1 The study area and location map.

community has approached sustainable development issues in
the area.

The infamous famine of 1984-1985 struck the North-Eastern
highlands of Ethiopia, specifically the former province of Wollo, which
is the study area of this research. The area, which now comprises the
South Wollo, North Wollo, and Wag Himra administrative zones of
the Amhara regional state of Ethiopia (see Figure 1), was the epicenter
of the drought and famine. Famine had previously occurred in the
1970s, and was one of the factors, which led to the overthrow of
the then imperial rule of Haile Selassie. Consequently, Ethiopia has
been one of the centers of poverty-focused literature
(Devereux, 1988; Rahmato, 1991; Sen, 1981).

A systematic analysis of scientific research played a crucial role in
examining factors for achieving SDGs such as regulatory interventions
(Camilleri, 2019) or economic activities such as tourism, which drive
growth and job creation in Africa (Mtapuri et al., 2022, 2024). Simi-
larly, such a systematic analysis of scientific research also contributed
to a better understanding of the influences and roles of businesses in
attaining SDGs (Mio et al, 2020; Paetzold et al., 2022; Pizzi
et al., 2021). Scientific research dedicated to a specific area within a
country with a specific set of challenges plays a crucial role in investi-
gating potential enablers as well as constraints for achieving SDGs,
designing appropriate interventions, and a better monitoring of per-
formance on the SDGs. Such a systematic analysis dedicated to spe-

cific areas within a country is unfortunately rare.
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A number of scientific research studies have been conducted in
the Wollo province following the recurrent droughts and famines of
the 1970s and 1980s (Agidew & Singh, 2018; Anato et al., 2022;
Devereux, 1988; Little et al., 2006). Though the area is mainly asso-
ciated with drought, conflict, and the associated socioeconomic
issues, it encompasses fertile lands along the northern Ethiopian
mountain ridges, major towns, and cities, and it has traditionally been
a hub of business and cultural activities in northeast Ethiopia. It is
also home to tourist destinations including the UNESCO World Heri-
tage site of the Rock-hewn Churches of Lalibela (UNESCO, 2024)
and the several highland lakes including Hayq, Ardibo, Maybar, and
Golbo (Baxter & Golobitsh, 1970). This is significant as tourism plays
key roles in the livelihoods and sustainable development of commu-
nities in Africa (Mtapuri et al., 2022, 2024). Prolonged conflicts and
wars have however had a significant impact on SDGs in the region.
Though the province has a specific set of opportunities and chal-
lenges in attaining the SDGs, there is hardly any research regarding
the extent and depth of scientific investigations on SDGs related to
the area. At the continent level, a recent systematic literature review
(Igwe et al., 2023) confirms the lack of scientific reporting on SDGs
in Africa in general, and the extent and quality of reporting of SDGs
and sustainability in the continent are low and unsatisfactory. As a
result, it remains unclear which specific aspects of SDGs both the
responsible agencies and researchers should prioritize in their future

endeavors.
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Despite the significant amount of scientific research being con-
ducted on the study area directly or indirectly related to SDGs, the
existing body of research is fragmented, and a clear overview of
the focus and impact of research on SDGs is lacking. The absence of a
scientific debate on SDGs for the study area has resulted in a lack of
comprehensive information that could guide policymakers, donors,
researchers, and other stakeholders, such as impact investors in priori-
tizing SDGs effectively.

The SDGs comprise 17 key development goals that cover a wide
range of agendas, namely: hunger, poverty, health, wellbeing, educa-
tion, gender, water, sanitation, energy, jobs, economic growth, indus-
try, infrastructure, innovation, inequalities, cities, communities,
production, consumption, climate, life on land and underwater, peace,
justice, institutions, and partnerships. Despite the breadth of these
issues, a preliminary search for literature on the study area indicates
that researchers have predominantly focused on hunger and health,
which reflects the widely perceived vulnerabilities of the area. How-
ever, it remains unclear which sustainable development requirements
are most pertinent for the area. In addition to food security, health,
and wellbeing, other crucial topics, such as quality education, job
opportunities, environmental protection, and access to clean water
are also of utmost importance. Nevertheless, it is unclear how much
attention has been given to the relevant SDGs as reflected in the sci-
entific literature. Therefore, the objective of this study is to employ
automated data processing techniques to conduct a Systematic Litera-
ture Review (SLR) of all available literature on the study area to evalu-
ate the extent and intensity of scientific research emphasis on the
SDGs and identify trends.

Our literature search was based on a geographic area rather than
scientific disciplines, as is typically the case in literature review stud-
ies. Since we covered all scientific domains that resulted in many pub-
lications, we used an automated process to search, filter, and classify
scientific studies. We analyzed the most significant studies by care-
fully reading and analyzing the text. To guide our analysis, we formu-

lated the following research questions (RQs):

RQ1. How does scientific research on SDGs evolve

over the years in the study area?

RQ2. Which scientific disciplines have dominated the

scientific research conducted in the study area?

RQ3. Which SDGs have gained more focus, and which

ones less, and why?

RQ4. To what extent do the publications cover the tar-
gets of the SDGs?

RQ5. What are the main topics of scientific research in

the study area?

RQé6. How have the focal points of scientific research

for each individual SDG evolved over the years?

The reminder of the article is organized as follows: Section 2 pre-
sents background information and related work. Section 3 describes
the study area and Section 4 presents the details of the methodology
applied. In Section 5, we present the results. In Section 6, we discuss

the results, which are followed by concluding remarks in Section 7.

2 | THE RATIONALE FOR THE STUDY

Since its establishment, the United Nations (UN) has defined global
goals, initially limited to maintaining peace among the nations of the
world and creating a platform to address poverty, hunger, disease, and
human rights violations at a global scale. Ideological tensions and the
threat of nuclear war created the urgency to identify major global
concerns and set minimum standards or goals that the world must
aspire to (Kates et al., 2012).

Due to catastrophic disasters, such as famines and global
health crises, notably HIV/AIDS, the UN formulated a Millennium
Declaration in 2000 consisting of eight MDGs that were to be
achieved by 2015 (Sachs, 2005; Sachs & McArthur, 2005). These
MDGs aimed to (1) eradicate extreme poverty and hunger, (2) pro-
vide universal primary education, (3) promote gender equality and
empower women, (4) reduce child mortality, (5) improve maternal
health, (6) combat HIV/AIDS, malaria, and other diseases, (7) ensure
environmental sustainability, and (8) develop a global partnership
for development (UN, 2022b). Although the political consensus
reached in 2000 after years of disagreement was seen as a break-
through, the implementation of MDGs has encountered a mixture
of achievements and significant challenges (Assefa et al., 2017;
Easterly, 2009).

In 2015, the UN unanimously adopted the 17 SDGs, comprising
196 targets and 231 unique and quantifiable indicators, with the aim
of addressing the limitations of the MDGs and adopting a more com-
prehensive perspective on sustainable development issues (Fukuda-
Parr, 2016; UN, 2015, 2022a). This transition highlights the necessity
of a more extensive approach that encompasses issues beyond pov-
erty and hunger eradication.

Although an extensive set of goals, targets, and indicators are
defined as part of the SDGs, sustainable development is understood
as consisting of three core pillars: social, environmental, and economic
sustainability, also known as the “triple bottom line.” This simple cate-
gorization of sustainable development reveals the potential conflicts
among the different dimensions of sustainable development. Even
though finding a scientific trade-off across the diverse goals remains
difficult, the SDGs represent a broad consensus among the nations
and communities of the world (Osborn et al., 2015; Sachs, 2012).

The SDGs are a product of consensus among diverse stake-
holders, SDG-centric scientific research plays a significant role as it
provides tools and methods to measure indicators (Gan et al., 2017),
predict the effects (or the lack thereof) of the interventions in the
future (Deléglise et al, 2020), monitor the implementation of
the SDGs (Biggeri et al., 2019; Nature Editorial, 2021), and shape pol-
icy decisions (Gluckman, 2016; Toth et al., 2022). As such, scientific
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research has been essential in all phases of implementation initiatives
in support of SDGs.

While we were unable to find a literature review specific to
Ethiopia or any region within Ethiopia viz-a-viz the SDGs, there are
several relevant studies on the topic. These studies can be broadly
categorized into two groups: those that focus on categorizing litera-
ture related to the SDGs, and those that report on the ranking of
countries according to their progress toward achieving them.

A variety of studies have been conducted to identify scientific
papers on SDGs. The studies provide a set of keywords that can be
used to search for relevant literature in citation databases
(Elsevier, 2022a; Jayabalasingham et al, 2019; University of
Auckland, 2022). Keywords are also being used to categorize scientific
literature by SDGs in general (Elsevier, 2022c), per specific country
(Korfgen et al., 2018), economic sector (Nhemachena et al., 2018),
financing options (Barua, 2020), or other categorization schemes.

The UN and its branch organizations, such as WHO and
UNESCO, as well as other global organizations like the World Bank
and IMF, track the progress of SDGs by country. The UN sustainable
development report provides indices per country and per SDG, com-
monly referred to as the SDG index (SDGIndex, 2022). In 2022,
Ethiopia was ranked 22nd according to this index, achieving stronger
scores on SDG 13 (96%), SDG 12 (83%), and SDG 7 (71%). However,
these figures are not consistent with, and mostly significantly higher
than, figures from other indices such as those from the UN SDG Data
Hub (UNSD, 2023), the World Bank (World bank, 2023), WHO
(WHO, 2023), and the Gates Foundation (Gates Foundation, 2023). A
more insightful and coherent report on SDGs and specific indicators
for African countries is the 2020 Africa SDG Index and Dashboards
Report (SDG Center for Africa & Sustainable Development Solutions
Network, 2020).

The observed discrepancies in ranking nations according to their
SDG target achievements highlight a number of issues. First, there
seem to be challenges in reliably measuring indicator values within
current reporting practices. Second, while SDG achievements are typi-
cally reported at the national level, specific regions of interest receive
insufficient attention. Third, the method of reporting generally lacks
the inclusion of evidence regarding how stated targets are attained.
The approach of analyzing scientific research per SDG through a sys-
tematic analysis of the existing literature serves two primary pur-
poses. First, it facilitates evidence-based evaluations of SDG
achievements. Second, it can shed light on the varying degrees of
attention given to different SDGs, potentially revealing areas
neglected in scientific research. This study aims to contribute to the
ongoing discourse surrounding systematic approaches to addressing
current challenges in measuring SDG achievements and advancing
progress toward these goals in the years ahead. This study also con-
tributes to the existing literature on the methodology of automated
screening and classification of publications per SDG through the use
of a software algorithm. Given the exponential growth in the number
of scientific publications, the automated approach employed in this
study can be readily adapted and applied to extract and analyze a vast

quantity of publications in various other contexts.

3 | THESTUDY CONTEXT

Based on the 2007 national population census of the Central Sta-
tistics Agency of Ethiopia, and applying a national growth rate of
4.4%, the province is currently home to more than 8 million people
(ESS, 2007). The census data also shows that major urban popula-
tion centers in the area include Dessie (with current population
estimate of about 300,000), Kombolcha industrial city (with current
population estimate of more than 150,000), and Woldia (also
spelled as Weldiya, with current population estimate of more than
100,000). The population and surface area of cities and towns have
rapidly increased since the last official census in 2007, and the
actual populations estimate has more than doubled. The province is
primarily characterized by rough and hilly terrain. A considerable
portion of both the land and inhabited areas have altitudes that
exceed 2500 m. The region receives a vast amount of rainfall dur-
ing two short rainy seasons, and it has various streams as illustrated
in Figure 1, which flow into the Blue Nile basin to the west and the
Awash River basin to the southeast of Ethiopia.

The high-altitude areas to the west have poor road and other
infrastructural connections. Due to the elevation and lack of water
reserves, the high-altitude areas are prone to drought and famine dur-
ing extended dry seasons. The eastern part of the area through which
the main highway from the capital city to the northern and eastern
part of the country passes is also where the main cities, towns, and
business investments are located. Water from the predominantly
mountainous regions flows into the adjacent lowlands bringing fertile
silt with it to the lowlands to the east. These areas are situated at ele-
vations ranging between 1500 and 2500 meters and are renowned
for their fertile croplands and abundant water resources, making them
a hub for agricultural and livestock production. The industrial city of
Kombolcha, located in the study area, is the only major city in north-
ern Ethiopia with a direct train connection to both the seaport of

Djibouti and the capital city.

4 | METHODOLOGY

This study has been conducted through a broad systematic literature
search and analysis of all scientific publications in the study context.
The SLR methodology (Kitchenham et al., 2009; Xiao &
Watson, 2019), rely on manual selection and analysis of literature. An
SLR consists of the following steps: defining research questions, for-
mulating a search string, searching for publications in relevant data-
bases, filtering publications based on exclusion and quality criteria to
identify primary studies, extracting data from the primary studies, and
finally analyzing and reporting the results.

In this study, we adapted the method of Kitchenham et al. (2009).
The initial steps of formulating the research questions, the search
string, and the searching of publications in relevant databases were
done manually. The subsequent methods of selecting primary studies
and extracting data from the publications were automated using pro-

gramming scripts. The final step of the analysis of the primary studies
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was done manually supported by automated data analysis. The steps

followed are summarized below:

. ldentify place names and formulate a search string.
. Search for publications on citation databases.
. Select relevant studies using a software script.

B W N R

. Categorize the publication per SDG using keyword matching
script.

5. Analyze the publications to systematically identify the topics

covered.

In step 1, we identified the place names associated with the prov-
ince following the research questions. Since we aimed to cover all aca-
demic research, we did not exclude research by academic discipline.
Therefore, we used place names such as Wollo and Northeast
Ethiopia, but also the names of significant administrative subunits,
called zones, woredas, cities, and towns. After several trials, we formu-
lated the following search string based on the Scopus syntax:

(Dessie OR Dese OR Kombolcha OR Combolcha OR (Bati AND
Ethiopia) OR (Kobo AND Ethiopia) OR (Wera* AND Ethiopia) OR
“Werehim*” OR “Were him*” OR “Wera him*” OR Alamata OR
Sekota OR (Borena AND Amhara) OR (Mersa AND Ethiopia)
OR Ambassel OR Mekdela OR Woldiya OR Kemise OR Sayint OR
(Kobo AND ethiopia) OR Lasta OR Lalibela OR Raya OR Wollo OR
Welo OR Wolo OR Wello OR “Northeast Ethiopia” OR “North east
Ethiopia” OR “Highlands of Ethiopia”) AND NOT(“Central Highland”).

In step 2, we used the search string to look for publications in
Scopus, PubMed, CAB abstracts, and Web of Science. We searched
in the titles, abstracts, and keywords of the publications. The above
search string, formulated for Scopus, was adapted according to the
requirements of the other citation databases. We found 8487 publica-
tions but many of which were either unrelated to the study context or
were duplicates.

Following the inclusion criteria (i.e., all scientific publications
including journal articles, book chapters, conference proceedings con-
cerning the study context in the English language) and exclusion cri-
teria (i.e., duplicates, publications not related to the study context and
languages other than English), in step 3, we filtered relevant studies
using a software script. Through the automated process, we filtered a
total of 1591 relevant studies published in 1438 sources (journals,
conference proceedings, etc.) for data extraction and analysis.

Subsequently, in step 4, we used the University of Auckland's
comprehensive list of SDG keywords (University of Auckland, 2022)
to identify the relevant SDGs covered in each individual publication.
We adapted the Auckland keyword list (see the Appendix A) by
excluding those that are too generic, such as “development,” and thus
nondiscriminating. The numbers of keywords used per SDG are:
SDG1 (61), SDG2 (153), SDG3 (212), SDG4 (144), SDG5 (131), SDG6
(145), SDG7 (160), SDG8 (140), SDG9 (82), SDG10 (126), SDG11
(162), SDG12 (166), SDG13 (146), SDG14 (128), SDG15 (197),
SDG16 (161), and SDG17 (19). We searched for the SDG keywords in
the titles and abstracts of the 1591 publications. The publication key-
words were not searched, as a substantial number of publications

details we extracted from citation databases do not include the key-
words of the publications. We then categorized the publications per
SDG. Since there is a significant overlap of keywords across SDGs,
the majority of the publications were categorized in more than
one SDG.

Finally, in step 5, we further systematically analyzed the publica-
tions and the SDG keywords found in the publications manually and
through a text matching and analysis script to identify the topics,
which garnered significant attention and how the focus in the study

context and on the topics progressed over the years.

5 | RESULTS

5.1 | Trends of scientific research over the years

Although the SDGs were defined in 2015, resulting in more publica-
tions explicitly targeting the SDGs, our analysis of the literature is also
applied retrospectively and thus includes publication predating the
publication of the SDGs. Figure 2 shows the number of publications
per year since 1973. Only a few publications were discovered that
were published before 1973, which is also the year when the major
famine in the area started to manifest. The graph illustrates that the
scientific research conducted in the study area scarcely increased in
the years following the catastrophic drought and famine of 1974. The
quantity of scientific publications on the study area experienced a
more significant surge since 2010. Over 50% of the publication were
from 2019 and onwards and over 30% of the publications were from
2021 and the first 7 months of 2022. In contrast, the number of publi-
cations before 2010 accounted only for less than 16% of the total
number of publications. The period of rapid growth in the production
of publications coincides with the establishment of new universities in
the study area as can be confirmed with a quick search in scientific

publication trend analysis platform of Elsevier (Elsevier, 2022b).

5.2 | Scientific disciplines
To get an insight into the scientific domains that attracted the atten-
tion of scientific investigations, we identified the top 40 scientific
journals in which around 27.7% of the publications were published
(see Figure 3). Two journals with a broader disciplinary focus area,
PLOS One and BMJ Research Notes, and one topical journal, Cogent
Food and Agriculture, dominated the list. PLOS One is genuinely multi-
disciplinary journal, which was a target for the latest publications
while BMJ Research Notes, which is more focused on clinical disci-
plines, was targeted by older publications. Generally, the medical and
clinical disciplines dominate the list. Even when publications target
journals such as PLOS One and BMJ Research Notes, the focus of the
publications is often health-related, thus predominantly focused on
SDG 3.

The other journals that are included in the top 40, but with signifi-
cantly fewer numbers of publications, cover the research areas of
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FIGURE 2 Trend of publications.

disasters, hydrology, agriculture, hospitality, and environmental man-
agement. Prominently, there is a lack of research in the scientific fields
of the basic sciences, engineering, management, innovation, energy,
infrastructure, and many other relevant scientific fields that are essen-
tial for achieving the SDGs other than SDGS3. The scope of the pre-
dominant journals shows that there is a significant bias toward SDG
3 (Good Health and Well-Being) and SDG 2 (Zero Hunger) in the
research conducted in the study area.

A close examination of the trend of the research on the study
area, measured using the disciplinary category of the journals as a
proxy, shows that there is little change over the years. The most domi-
nant journal over the last few years is PLOS One. Since 2017, there
seems to be a trend that most researchers on the study area target
few journals, with PLOS One being the leading choice (see Table 1).

5.3 | The focus on SDGs

To determine the significance of a publication to an SDG, we calcu-
lated the ratio of the number of keywords present in the publication's
title and abstract to the total number of keywords associated with the
given SDG. Figure 4 shows the normalized sums of these ratios over
all publications for each SDG. The normalized scores are relative
scores showing the proportion of keywords found in the retrieved
publications for each SDG relative to SDG 3* and do not show the
actual proportion of keywords found. The result revealed that SDG
3 (Good Health and Well-Being) and SDG 2 (Zero Hunger) were the
dominant research areas, which is consistent with the general percep-
tion of the global community, and probably that of the researcher

community, over the study area.
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Additionally, SDG 6 (Clean Water and Sanitation), SDG 11 (Sus-
tainable Cities and Communities), SDG 1 (No Poverty), and SDG
15 (Life on Land) seem to have attracted relatively higher levels of
attention compared with other SDGs. However, further analysis pro-
vided in subsequent sections offers a more in-depth understanding of
the significance of these SDGs and the specific targets these SDGs
include.

Notably, our findings revealed a lack of attention toward SDG
17 (Partnership for the Goals), SDG 14 (Life Below Water), and
SDG 7 (Affordable Clean Energy). The minimal attention given to SDG
17 may suggest the lack of involvement of local stakeholders in defin-
ing the research topics. Similarly, the insufficient attention given to
SDG 14 and SDG 7 could be attributed to the perception that these
goals may not be of prime concern to people of the study area, which

most likely is incorrect.

54 | Keyword coverage

Keyword coverage refers to the proportion of keywords of each SDG
found in the publications. A more comprehensive representation of
the keywords of an SDG (such as is the case for SDG 3, see Figure 5)
is indicative of a more thorough coverage of the corresponding tar-
gets. There is a better coverage of the keywords for studies on SDG
3 (Good Health and Well-being), SDG 2 (Zero Hunger), and to an
extent on SDG 6 (Clean Water and Sanitation) and SDG 15 (Life on
Land). On the contrary, a less comprehensive coverage of the key-
words is indicative of the lack of coverage of the targets of the SDGs,
which is the case for the rest of SDGs. This is particularly telling for
SDGs 1, 4, and 11, which were the focus of a relatively higher number
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INTEGRATED PHARMACY RESEARCH AND PRACTICE

Source

FIGURE 3 The top 40 journals in terms of number of publications in which research on the study area are published.

of studies (see Figure 4) but those studies seem to have a narrow
focus with respect to the targets of the SDGs. The remaining SDGs
received less attention (see Figure 4), and it is not unexpected that

their scope was limited.

5.5 | Target focus

The determination of whether a study pertains to a particular SDG is
based on the presence or absence of relevant keywords in its title and
abstract. Table 2 shows the top five keywords instances per SDG
among the studies, that is, if a particular keyword is found multiple
times in a study, it is only counted once in the analysis.

This analysis resulted in some compelling insights, particularly
with regard to the keywords that appeared infrequently. The key-
words, such as vulnerable, poverty, social support, and safety net
occurred often in SDG 1, reflecting where the focus targets of SDG
1 (no poverty) were. Conversely, many of the keywords associated

with SDG 1, such as basic services, child labor, child welfare,

disadvantaged, financial inclusion, income equality, social welfare, and
wealth distribution were absent in the studies analyzed. (See
Table A1l in the Appendix for the list of keywords found and miss-
ing per SDG.)

5.6 | Focus on SDGs over the years

The focus on SDGs has evolved over the years, as illustrated in
Figure 6. The trend of publications per SDG follows the general trend
of publications over time, with some anomalies. Notably, there were
more publications on SDG 15 (Life on Land) in 2017 than in subse-
quent years, except in 2022. Until 2017, there was hardly any publica-
tion on SDG 4 (Quality Education), and until 2020 on SDG 5 (Gender
Equality) and SDG 13 (Climate Action). However, the trend in the
most recent publications suggests that researchers are gradually pay-
ing more attention to SDGs beyond the traditional focus areas of SDG
2 and 3. Nevertheless, SDG 7, 14, and 17 remained overlooked by

researchers.
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TABLE 1 Major publication targets since 2015.
Year (total number of Three journals with most # of
publications) publications publications
2015 (n = 66) Hydrogeology Journal 4
Comparative Clinical 2
Pathology
BMC Research Notes 2
2016 (n = 59) Microbial Genomics 2
International Breastfeeding 2
Journal
BMC Public Health
2017 (n = 86) PLOS One
Modeling Earth Systems and 4
Environment
BMC Research Notes 3
2018 (n = 106) Cogent Food and 7
Agriculture
BMC Research Notes 7
PLOS One 6
2019 (n = 111) PLOS One 11
BMC Research Notes 10
Journal of Nutrition and 3
Metabolism
2020 (n = 201) Cogent Food and 12
Agriculture
PLOS One 8
HIV/AIDS-Research and 6
Palliative Care
2021 (n = 263) PLOS One 33
Heliyon 6
Journal of Multidisciplinary 6
Healthcare
2022 (n = 226) PLOS One 21
BMJ Open
Journal of Multidisciplinary 4
Healthcare
Infection and Drug 4
Resistance

6 | DISCUSSION

The results indicate that the focus of the research community is not
evenly spread across all the SDGs. It is not surprising that there is a
significant number of studies conducted on SDG 2, considering the
region's past experiences with drought and famine. Likewise, the large
number of publications on SDG 3 is expected considering the sub-
stantial number of publications on health in general.

The notable lack of publications on SDG 7 (Affordable and Clean
Energy) indicates that there has been limited research attention or
funding in exploring energy sources for the communities in the study
area. However, affordable energy is as much an issue in the study area

as elsewhere in the country and the world. Similarly, lack of attention

on SDG 14 (Life Below Water) is probably due to the lack of large
water bodies in the study area. Likewise, despite the presence of
lakes, and several rivers and small water bodies, life within these bod-
ies of water has not garnered much attention from researchers. We
were able to find only one publication on SDG 17 (Partnership for
Goals), which indicates that the local research institutions and com-
munities in the study area had probably little participation in defining
collaborative research agenda. This probably also indicates that the
research agenda are set elsewhere and there may be a large gap
between what has been stipulated in the SDGs (and what the people
in the study area need) and what the researcher community
focuses on.

A more enlightening insight is obtained when analyzing the publi-
cation on SDGs in more detail. For that purpose, we selected and ana-
lyzed three publications for each SDG in detail. The top three-ranked
publications with the highest ratio of the number of keywords found
in the retrieved publications' title and abstract to the total number of
keywords associated with the given SDG (see the Table A1l in the
Appendix) were selected for further analyses (see Table 3). Accord-
ingly, the major publications in SDG 1 (No Poverty) focus on rural
households, extreme poverty (Devereux & Sharp, 2007), and poverty-
induced health issues such as wasting (Anato, 2022). The most promi-
nent publications on SDG 2 (Zero Hunger) focus on land management,
destitution, social vulnerability, the impacts of climate change on agri-
culture and health. These studies predominantly focus on rural house-
holds and include a focus on women, children, migration, and mental
health. Studies on SDG 3 (Good Health and Well-being) primarily
focus on women and children. Among the top 20 publications based
on the keyword ratio, half were primarily on women, one-fourth on
children, and the rest on other general health issues. Publications
on health, particularly on women and childbirth, not only dominate
publications on SDG 3, but also publications that were categorized
within the other publications. These shows the multidisciplinary
nature of studies conducted on health and wellbeing, and the broad
coverage of SDG 3.

Surprisingly, publications categorized as SDG 4 (Quality Educa-
tion) focused more on health and nutrition than on the quality of edu-
cation itself. Publications related to SDG 5 (Gender Equality) largely
addressed sexual violence, with some publications focusing on food.
Publications related to SDG 6 (Clean Water and Sanitation) addressed
diverse topics, such as rain, river and ground water, industrial pollu-
tion, health, and irrigation.

Publications related to SDG 7 (Affordable and Clean Energy) were
largely found to be irrelevant to achieving the SDG. Only two signifi-
cant publications (related to solar energy) were found among the top
20. Similarly, SDG 9 (Industry, Innovation, and Infrastructure) also
appeared to have attracted far less interest among the scientific com-
munity working in the study area, as most of the studies were largely
irrelevant to achieving the SDG.

Studies related to SDG 10 (Reduced Inequality) mainly focused
on women and health-related issues. Notably, relatively more rele-
vant studies were found on SDG 11 (Sustainable Cities and Com-

munities), particularly on waste management. However, no
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FIGURE 4 The normalized
proportions of keywords found per SDG
using SDG3, which has the highest
coverage of keywords, as a reference
category. The proportion of keywords
found is derived as the sum of the ratios
of the number of keywords found in the
retrieved publications' title and abstract
to the total number of keywords
associated with the given SDG (see the
Appendix A for the list found and not-
found keywords per SDG). These
proportions are then normalized by using
the SDG 3's sum of ratios as the
reference category for producing

Figure 4. SDG 3 is considered as the
reference SDG as it has the highest sum
of ratios of the number of keywords as
described in the next sub section.
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FIGURE 5 The keywords found versus total number of keywords per SDG.

meaningful publications were found on sustainable communities.
Publications on SDG 12 (Responsible Production and Consumption)
had many overlapping themes with SDG 11, and only a few rele-
vant publications were found on production, except on the produc-
tion of beer. Moreover, no relevant publications were found on
consumption.

Another notable SDG is SDG 13 (Climate Action), in which all the
top 20 studies were highly relevant and meaningful, making it difficult
to select the three top publications among the 20. On the contrary,
there were very few relevant publications on SDG 14 (Life Below
Water) as only two papers in low-impact journals were found on the
SDG. Publications on SDG 15 (life on land) were highly relevant and
mainly focused on land use, with some studies on woodlands and very

few on wildlife.

Most publications related to SDG 16 (peace, justice, and strong
institutions) covered diverse topics such as women, violence, war,
political economy, prison, and religion. However, we could not find
any publication that focused on building strong institutions, which is
one of the two main aspects of the goal. We only found one publica-
tion related to SDG 17 (Partnership for the Goals). Though SDG
17 does not have quantitative targets and is included within other
SDGs, the fact that we were able to find only one publication that
contains keywords associated with this SDG suggests that decision-
making on the SDG goals in the study area may have been largely cen-
tralized and made outside the region.

The study under consideration is not without validity threats
(Cooper, 1982; Zhou et al., 2016). These threats include internal, con-
struct, and external validity threats. Internal validity threats might
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TABLE 2 Top five keywords per SDG.

SDG

NO 0O 0 N0 0 00 0 0 00 0 N N NN NooOOOh DD DN DN DN OO OOW WO OWODNDNDDNDDNDNDDNDR R R B

=
o

Keyword
Developing countries
Vulnerable

Poverty

Social support
Safety net
Agricultural

Crop

Irrigation

Grain yield

Crops

Public health

HIV

Health care
Antenatal

COVID-19
Education
Educational status
Secondary school
Primary school
Secondary education
Health care

Family planning
Reproductive health
Contraceptive use
Gender discrimination
Irrigation

Hygiene
Groundwater

Water conservation
Water quality

Solar radiation

Solar energy
Alternative energy
Biofuel

Photovoltaic
Productivity
Tourism
Employment
Economic impact
Economic development
Development
Developing countries
Infrastructure
Enterprises
Industrialization

Indigenous

Count
43
30
21
17
10

151

133
90
56
55

144
71
64
53
48

151
31
14
13
11
64
16

90
31
27
23
18

P, P, N W N

67
21

187
43
13

4
63

(Continues)

TABLE 2

SDG
10
10
10
10
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17

have been caused by incomplete search strings or because a major

(Continued)

Keyword

Culture

Social support
Empowerment
Discrimination
Public health
Exposure
Tourism
Accessibility
Pollution
Consumption
Natural resources
Waste management
Heavy metals
Sustainable tourism
Climate change
Carbon

Climate variability
Emission

Climate change adaptation
Ecotourism
Eutrophication
Sustainable yield
Species richness
Protected areas
Drought

Land use

Dry season
Biodiversity

Land cover
Institutional
Conflict

Violence

Politics

Prison

Development assistance

Count
33
17
10
10

144
34
21
21
18
47

42
16

N N W w b O

65
38
26
21
19
39
18

Ll -G, B |

citation database is missed, as well as selection bias resulting from

inappropriate inclusion and exclusion criteria. Construct validity

threats are mainly related to the keyword selection and external valid-

ity threats relate to how representative the study area is to other
regions in Ethiopia and other developing countries.

To mitigate internal validity threats, we used the broadest possi-

ble search string and searched for literature in all major citation data-

bases. Additionally, all researchers performed several trial searches

with different search strings and compared results to ensure that all

relevant scientific publications in the study area were captured.
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FIGURE 6 The quantity of publications per SDG over the years.

Nonetheless, it is possible that some scientific publications, particu-
larly scientific articles published in non-indexed African journals, may
have been missed. It is also worth noting that there could be internally
circulating, unpublished surveys, and reports on some of the SDGs by
governmental and nongovernmental organizations engaged in diverse
sectors within the province. Any inference from our study regarding
the focus on the various SDGs by stakeholders must consider this.
There is however little threat of selection bias as no significant pub-
licly accessible publication was excluded and the initial filtering was
done through a fully automated process.

Construct validity was mitigated by using an extensive list of key-
words. There are many overlapping keywords, which may have
affected the results, particularly Figures 4 and 5. To mitigate this
threat, we analyzed the top 20 publications of each SDG, of which the
three most representatives shown in Table 3 were thoroughly ana-
lyzed to obtain an in-depth insight.

Since this study focuses on a specific area with significant sus-
tainability challenges, the findings may not be representative of other
regions within or beyond Ethiopia, potentially posing a threat to exter-
nal validity. The purpose of this study, however, is not to draw gener-
alizable conclusions, but rather to pioneer investigations that target
specific focus areas within countries.

Accordingly, our findings indicate that scientific research in the
study area has insufficiently focused on the issues that matter most to
all stakeholders of the area. Other external factors, such as the impact
factor, may well have influence on the distribution of SDG-focused
research. It is, therefore, plausible that some SDGs are less repre-
sented not merely due to a lack of interest but as a result of these

external influences. This aspect, though not the primary focus of the

current study, highlights a crucial area for future research, suggesting
a deeper investigation into how publication trends might be shaped
by factors beyond the immediate scope of academic inquiry.
Additionally, the study acknowledges the need for a more pru-
dent understanding of the alignment between research agendas, and
associated grants, and community needs. The minimal focus on certain
SDGs, despite their relevance to the study area, indicates a possible
gap in addressing what is essential for sustainable development from
a community perspective. This observation underscores the necessity
for a research approach that is more responsive to the diverse and
specific needs of local communities, ensuring that scientific endeavors
contribute meaningfully to all facets of sustainable development. As
we approach 2030, the deadline for achieving the SDGs, this study
shows the need for similar research to provide insights and guidance

to the research community and policy makers.

7 | CONCLUSION

Since 2015, the United Nation's 17 SDGs have been adopted to har-
monize the assessment, evaluation, and monitoring sustainable devel-
opment across all countries of the world. In this regard, scientific
research plays a crucial role in measuring and analyzing the targets of
the SDGs, identifying, and defining programs for interventions, plan-
ning appropriate courses of actions, and monitoring progress toward
achieving the targets. It is therefore important to analyze the focus,
extent, and trends of scientific research.

In this study, we conducted a comprehensive review of available

scientific literature on the former province of Wollo in Ethiopia, which
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TABLE 3 Top three publications per SDG and the number of the SDG keywords found in the title and abstract of the publication.?

SDG

10

Title
Trends in poverty and destitution in Wollo, Ethiopia (Devereux & Sharp, 2007)

Depression remains a neglected public health problem among pregnant women in Northwest Ethiopia (G. M. Beyene
et al., 2021)

Predictors of wasting among children under-5 years in largely food insecure area of north Wollo, Ethiopia: A cross-sectional
study (Anato, 2022)

Land Preservation Uptakes in the Escarpments of North-eastern Ethiopia: Drivers, sustainability, and constraints (Tesfaye
et al., 2022)

Dietary diversity, nutritional status, and associated factors among lactating mothers visiting government health facilities at
Dessie town, Amhara region, Ethiopia (Seid & Cherie, 2022)

Modeling spatial and temporal soil organic carbon dynamics under climate and land management change scenarios,
northern Ethiopia (Mesfin et al., 2021)

Depression remains a neglected public health problem among pregnant women in Northwest Ethiopia (G. M. Beyene
etal., 2021)

Determinants of anemia among pregnant mothers attending antenatal care in Dessie town health facilities, northern central
Ethiopia, unmatched case-control study (Tadesse et al., 2017).

Determinant factors for adherence to antiretroviral therapy among adult HIV patients at Dessie Referral Hospital, South
Wollo, Northeast Ethiopia: A case-control study (Abdu & Walelgn, 2021).

Knowledge, attitude, and practices of parents about immunization of infants and its associated factors in Wadla Woreda,
North East Ethiopia, 2019 (GebreEyesus et al., 2021)

Nutritional status and educational performance of school-aged children in Lalibela Town Primary Schools, Northern
Ethiopia (Ayalew et al., 2020)

Prevalence of anemia and its associated factors among children under 5 years of age attending at Guguftu health center,
South Wollo, Northeast Ethiopia (Gebreweld et al., 2019)

Parenting perspective on the psychosocial correlates of adolescent sexual and reproductive health behavior among high
school adolescents in Ethiopia (B. Yimer & Ashebir, 2019)

The relationship between sexual violence and human immunodeficiency virus (HIV) infection among women using
voluntary counseling and testing services in South Wollo Zone, Ethiopia (Hassen & Deyassa, 2013)

Undernutrition and associated factors among children aged 6-59 months in East Belesa District, northwest Ethiopia: a
community based cross-sectional study (Fentahun et al., 2016)

Performance efficiency and water quality index of a two-stage horizontal subsurface flow constructed wetland system
polishing anaerobically treated brewery effluent (Alayu & Leta, 2021)

Bacteriological and physicochemical quality of drinking water in kobo town, Northern Ethiopia (Sitotaw & Nigus, 2021)
Performance of mungbean under deficit irrigation application in the semi-arid highlands of Ethiopia (Ambachew et al., 2014)

A comparative evaluation of artificial neural network and sunshine based models in prediction of Daily Global Solar
Radiation of Lalibela, Ethiopia (Woldegiyorgis et al., 2021)

Solar disinfection: an approach for low-cost household water treatment technology in Southwestern Ethiopia (Dessie
et al., 2014)

Design and evaluation of solar parabolic trough collector system integrated with conventional oil boiler (Taha et al., 2021)

Socioeconomic determinants of micro and small enterprise growth in North Wollo and Waghimira Zone selected towns
(Kassa, 2021)

Exploring internal business factors and their impact on firm performance: small business perspective in Ethiopia
(Engidaw, 2021)

Living and working as a domestic worker in the Middle East: the experience of migrant returnees in Girana town, North
Wollo, Ethiopia (Dessiye & Emirie, 2017)

The effect of external factors on industry performance: the case of Lalibela City micro and small enterprises, Ethiopia
(Ebabu Engidaw, 2021)

Modern health services utilization and associated factors in North East Ethiopia (Bazie & Adimassie, 2017)

Views and attitudes of local people toward community versus state forest governance in Tehulederi District, South Wollo,
Ethiopia (Woldie & Tadesse, 2019)

Menstrual hygiene management and school absenteeism among female adolescent students in Northeast Ethiopia (Tegegne
& Sisay, 2014)

# keywords
found

3
2
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# keywords
SDG Title found
10 Latrine access and factors associated with it among people with physical disability in Kombolcha Town, Northeast Ethiopia: 3
A mixed cross-sectional study (Getahun et al., 2022)
10 “Homelessness and Health Problems Are Not Distinct:” the Challenges of Rural-Urban Migrant Homeless Older People in 2

Ethiopia (Gebeyaw et al., 2021)

11 Urban Sprawl or Urban Development? Peri-Urbanism in Metropolitan Areas of Amhara Region, Ethiopia (Abera et al., 2022) 6

11 Municipal solid waste management in Dessie City, Ethiopia (Rai Sharma et al., 2013) 5

11 A neglected source of household air pollution: a preliminary, mixed methods study of purposely produced household smoke 3

in Wollo, Ethiopia (Wilkinson et al., 2021)

12 Municipal solid waste management in Dessie City, Ethiopia (Rai Sharma et al., 2013) 5

12 Performance evaluation of a brewery wastewater treatment plant in Ethiopia: Implications for wetland ecosystem 3

management (Daba et al., 2022)

12 Health risk assessment and determination of some heavy metals in commonly consumed traditional herbal preparations in 2

Northeast Ethiopia (Meseret et al., 2020)

13 Irrigation and shifting planting date as climate change adaptation strategies for sorghum (Getachew et al., 2021)
13 Climate change repercussions on meteorological drought frequency and intensity in South Wollo, Ethiopia (Mohammed
et al., 2022)
13 Contributions of urban green spaces for climate change mitigation and biodiversity conservation in Dessie city, 3

Northeastern Ethiopia (Muluneh & Worku, 2022)

14 Abundance and fish species composition of Gerado and Dirma Rivers, South Wollo, Ethiopia (Tessema & Mohamed, 2016) 3

14 Urban impact on ecological integrity of nearby rivers in developing countries: the Borkena River in highland Ethiopia (A. 1

Beyene et al., 2009)

14 Evaluating the effect of diffuse and point source nutrient transfers on water quality in the Kombolcha River Basin, an 1

industrializing Ethiopian catchment (Zinabu et al., 2018)

15 Mapping land use land cover changes and their determinants in the context of a massive free labor mobilization campaign: 6

Evidence from South Wollo, Ethiopia (Tesfaye et al., 2021)

15 The effect of the surrounding landscape and socioeconomic characteristics on woody species diversity in Homegardens of 4
Shewarobit District, Northeast Ethiopia (Woldeamanual et al., 2018)

15 Modeling the Spatio-temporal dynamics and evolution of land use and land cover (1984-2015) using remote sensing and 4

GIS in Raya, Northern Ethiopia (Gidey et al., 2017)

16 Abegar indigenous conflict resolution system: a community based reconciliation (B. L. Yimer, 2022) 3
16 Incarcerated women's lived experience: a study in Dessie and Woldia correctional centers, Ethiopia (Alemineh et al., 2022) 3
16 A predeparture vulnerability context to human trafficking in North Wollo, Ethiopia (Asfaw, 2018) 1
17 The Ketto resettlement: a brief comparative survey of the land tenure system, 1985/86 and 1993 (Ayenew, 1994) 1

“The top three publications refer to publications with the highest ratio of the number of keywords found in the retrieved publication's title and abstract to
the total number of keywords associated with the given SDG (see also the Appendix A).

was the site of one of the most infamous famines in recent times. We
selected 1591 relevant studies, classifying them based on their rele-
vance to the 17 SDGs, and used an automated process to analyze
them. Our results indicate that while there has been a significant
increase in scientific research in recent years, the focus has been
skewed toward SDG 2 (Zero Hunger) and SDG 3 (Good Health and
Wellbeing) while SDG 7 (Affordable and Clean Energy), SDG 14 (Life
Under Water), and SDG17 (Partnership for the Goals) have received
significantly less attention in the literature. The results further reveal
misplaced priorities, indicating a misalignment between the focus of
scientific research and the needs of the study area in relation to
the SDGs.

From a theoretical perspective, this brings up the issue of gover-

nance of the SDGs. Scientific research plays a crucial role in not only

helping achieve the individual SDGs but also in prioritizing, evaluating,
and monitoring progress toward the SDGs. Some aspects of the gov-
ernance of SDGs are partly addressed in SDG 17, but for other
aspects, such as the prioritization of the goals and targets, there is a
lack of clear guidance. Therefore, significant attention must be given
by the scientific community in developing a systematic approach for
prioritizing the SDGs and on how to better inform policymakers in
achieving all the SDGs.

From a practical perspective, unbalanced priorities indicate that
research funding agencies should take a closer look at the existing
body of knowledge and prioritize funding toward the SDGs that have
received insufficient attention. Additionally, universities and research
institutions may need to assess their research outputs along the SDGs

and direct their researchers to prioritize under-researched SDGs in
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their future investigations. Rigorous scientific evidence on progress
toward achieving SDGs as well as understanding of the relevant bar-
riers and drivers would allow policymakers to prioritize SDGs, for
example, by incentivizing investments that contribute to SDGs with
minimal progresses.

The findings indicate the importance of a holistic approach to
SDG-related research. The findings also show that in order to help
meet the SDGs, it is imperative for research entities, including funding
agencies and academic institutions, to consider the broader impact of
their research prioritization. Particular emphasis is a call for a more
equitable distribution of research focus, ensuring that all SDGs receive
adequate attention, particularly those that are currently underrepre-
sented yet critical to specific regions or communities. The study also
highlights the potential for future research to explore the reasons
behind the selective focus of scientific journals on certain SDGs. Such
inquiries could reveal insights into the intersection of academic inter-
ests, funding dynamics, and editorial policies, ultimately contributing
to a more balanced and comprehensive understanding of sustainable
development challenges. As the pursuit of the SDGs continues, align-
ing scientific research with the full range of these goals becomes
increasingly crucial for effective and inclusive progress toward global
sustainability. In order to bring the necessary attention to the issues
identified in this research, future research could replicate this study in
diverse study areas and help achieve the SDGs by 2030. Researchers
could also adopt the automated technique of literature review used in
this study to investigate the role of scientific research for SDGs

in other geographic areas.
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