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Abstract 

This thesis investigates the production, visibility, and use of agricultural 
research in Mozambique by focusing on three interconnected dimensions: (i) 
the coverage of African scientific literature in major bibliographic databases; 
(ii) the thematic and structural characteristics of agricultural research in Sub-
Saharan Africa, with a specific focus on Mozambique; and (iii) the degree to 
which this research is cited and mobilized in agricultural policy-related 
documents. Using a combination of bibliometric methods and content analysis 
of policy documents, the study analyses how agricultural research is generated, 
represented in major databases, and mobilized in policy-related documents. 

The study consists of three linked empirical analyses. The first analysis 
compares the coverage of a dataset of 837 African journals drawn from African 
Journals Online (AJOL) across Web of Science (WoS), Scopus, Dimensions, and 
OpenAlex. The second part focuses on the analysis of the production of 
research on agriculture in Sub-Saharan Africa and Mozambique between 2000 
and 2020, with special attention to a comparison between WoS and OpenAlex 
data for conducting bibliometric analysis in the case of Mozambique. The third 
part analyses 98 policy and policy-related documents collected from the 
Ministry of Agriculture and other agricultural institutions to examine whether 
and how academic literature is cited and mobilized in these texts. It combines 
content analysis with citation context analysis to identify the types of sources 
referenced and the functions performed by cited academic literature in policy 
documents. 

The findings show that African research remains underrepresented in 
selective international databases such as WoS and Scopus, while more inclusive 
platforms such as Dimensions and OpenAlex capture a wider range of African 
journals indexed in African Journals Online (AJOL). Of the 837 AJOL journals, 
Dimensions covers 663 and OpenAlex 477, compared with 147 in Scopus and 94 
in WoS. However, broader coverage does not substantially alter the trend 
identified in previous research on African science: South Africa, Nigeria, 
Ethiopia, and Kenya continue to dominate production, collaboration, and 
visibility. In agricultural research specifically, the regional landscape remains 
marked by international collaboration and thematic focus on farming, food 
security, and climate-related topics. In Mozambique, Eduardo Mondlane 
University (UEM) stands out as the main actor in agricultural research, 
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sustaining collaboration networks with regional partners and European 
countries and institutions.  

The analysis of agricultural policy documents reveals that technical 
reports and grey literature play a central role alongside academic sources. Of 
1,216 references identified in the policy corpus, 103 (8.5%) were academic 
sources. Citations appear mostly in organic and confirmative roles, while direct 
engagement with local academic publications is limited. Citations provide 
observable traces of research use, but they do not by themselves demonstrate 
how research agendas or policy decisions were shaped.  

By combining database coverage analysis, bibliometric analysis, and 
citation context analysis, the thesis examines how agricultural research is made 
visible in bibliographic databases and represented in policy documents in 
Mozambique. The thesis also contributes to discussions of research use beyond 
academia by showing that policy documents are spaces where academic, 
technical, and institutional knowledge are brought together and mobilized, 
rather than simple channels through which scientific findings are transferred 
into policymaking. 
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Svensk Sammanfattning  

Denna avhandling undersöker produktion, synlighet och användning av 
jordbruksforskning i Moçambique genom att fokusera på tre sammankopplade 
dimensioner: (i) indexeringen av afrikansk vetenskaplig litteratur i större 
bibliografiska databaser, (ii) de tematiska och strukturella mönstren för 
jordbruksforskning i Subsahariska Afrika, med särskilt fokus på Moçambique, 
samt (iii) i vilken utsträckning denna forskning citeras och mobiliseras i 
policydokument. 

Studien består av tre sammanhängande empiriska analyser. Den första 
analysen studerar täckningen för 837 afrikanska tidskrifter från African 
Journals Online (AJOL) i Web of Science (WoS), Scopus, Dimensions och 
OpenAlex. Den andra delen fokuserar på produktionen av jordbruksforskning 
i Subsahariska Afrika och Moçambique mellan 2000 och 2020, med särskilt 
fokus på att jämföra data från WoS och OpenAlex, och dess användbarhet för 
bibliometriska analyser. I ett tredje steg analyseras 98 policy- och 
policyrelaterade dokument från jordbruksministeriet och andra 
jordbruksinstitutioner i Moçambique för att undersöka om och hur 
vetenskaplig litteratur citeras och används i dessa texter. Analysen kombinerar 
innehållsanalys med analys av citeringskontext för att identifiera vilka typer av 
källor som refereras till samt vilka funktioner den citerade vetenskapliga 
litteraturen fyller i policydokumenten. 

Resultaten visar att afrikansk forskning fortfarande är underrepresenterad 
i internationella databaser såsom WoS och Scopus, medan mer inkluderande 
plattformar som Dimensions och OpenAlex fångar ett bredare urval av 
afrikanska tidskrifter indexerade i African Journals Online (AJOL). Av de 837 
AJOL-tidskrifterna indexerar Dimensions 663 och OpenAlex 477, jämfört med 
147 i Scopus och 94 i WoS. En bredare täckning förändrar dock inte i någon 
större utsträckning det mönster som tidigare forskning identifierat för 
afrikansk vetenskap: Sydafrika, Nigeria, Etiopien och Kenya fortsätter att 
dominera när det gäller forskningsproduktion, samarbete och vetenskaplig 
synlighet. Inom jordbruksforskningen kännetecknas det regionala 
forskningslandskapet fortsatt av omfattande internationellt samarbete och ett 
tematiskt fokus på jordbruk, livsmedelssäkerhet och klimatrelaterade frågor. I 
Moçambique framstår Eduardo Mondlane-universitetet (UEM) som den 
centrala aktören inom jordbruksforskningen, med etablerade samarbetsnätverk 
med regionala partners samt europeiska länder och institutioner. 
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Analysen av jordbrukspolitiska policydokument visar att tekniska 
rapporter och grå litteratur spelar en central roll vid sidan av vetenskapliga 
källor. Av de 1 216 referenser som identifierades i policykorpusen hänvisade 
103 (8,5 procent) till akademiska publikationer. Citeringar förekommer främst i 
organiska och bekräftande roller, medan direkta referenser till lokalt 
producerad forskning var begränsade. Dock bör det betonas att citeringar här 
indikerar att forskning har haft inflytande, men de visar inte hur 
forskningsagendor eller policybeslut har påverkats mer specifikt. 

Genom att kombinera studier av databastäckning, bibliometriska analyser 
och analyser av citeringskontext undersöker avhandlingen hur 
jordbruksforskning synliggörs i bibliografiska databaser och representeras i 
policydokument i Moçambique. Avhandlingen bidrar också till diskussioner om 
hur forskning används utanför akademin genom att visa att policydokument är 
arenor där akademisk, teknisk och institutionell kunskap sammanförs och 
mobiliseras. 
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1. Introduction  

This thesis investigates the production of agricultural research and its 
impact on policymaking in Mozambique. It explores how agricultural 
knowledge is generated, represented, and mobilized across three 
interconnected dimensions: (i) the visibility and coverage of African 
research within major bibliometric databases; (ii) the thematic focus and 
structural characteristics of agricultural research in Sub-Saharan Africa, 
with particular attention to Mozambique; and (iii) the degree to which this 
body of research shapes the development of national agricultural policies.  

By integrating bibliometric analysis with comparative and content-
based approaches, the study examines both the global and regional 
presence of African agricultural science and the pathways through which 
it is translated into policy frameworks. It further analyses how scientific 
knowledge is used in policy contexts and how research agendas interact 
with governmental priorities in agriculture. In doing so, the thesis 
contributes to narrowing the gap between academic research and 
policymaking. Therefore, using bibliometric methods, this research 
explores the context of agricultural research in Mozambique, the main 
research topics, and where and with whom these authors publish. It is also 
the purpose of this work to study policymakers’ use of research by looking 
at policy reports and other policy documents, such as projects and 
programmes in agriculture, for evidence of research use.  

In summary, the research follows a sequential logic. It begins with the 
analysis of data availability, through the identification and evaluation of 
accessible sources of scientific information. It then examines scientific 
productivity and collaboration patterns. Finally, it explores the impact of 
research on public policies, analysing how scientific knowledge is 
incorporated into official documents and what evidence exists of its use in 
decision making. 

When it comes to investigating policymaking, it is important to be 
aware that policymaking is a complex, multifaceted process that involves 
the identification of societal issues, the formulation of potential solutions, 
and the implementation and evaluation of policies (Bornmann et al., 2016). 
It is influenced by a variety of factors, including political agendas, 
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economic constraints, public opinion, and evidence-based research (Head, 
2016). The role of research in policymaking has been a subject of interest, 
as policymakers often rely on data and expert knowledge to inform their 
decisions (Gunn & Mintrom, 2021). However, the integration of academic 
research into policymaking is not straightforward and is often mediated by 
various forms of knowledge brokering (Salö et al., 2024). 

This research aims to contribute to the discussion on the use of 
bibliometric methods to analyse the use of research in the design and 
implementation of policies, from the perspective of policy design 
documents in the African context, and more precisely, in Mozambique. 
Furthermore, this research also concerns itself with the concept of African 
research coverage in different databases and the implications of this 
coverage for the visibility of African literature, which has been growing 
exponentially and yet remains underrepresented. Finally, possible 
solutions and alternatives to improve the representation of African 
literature are also discussed.  

African scientific production has consistently faced challenges in 
terms of recognition and visibility in the international community 
(Confraria & Godinho, 2015; Vieira & Cerdeira, 2022). These challenges 
include shortage of skilled researchers, limited educational resources, 
insufficient infrastructure and equipment that hinder advanced research, 
and inadequate funding from governments and private sectors that results 
in outdated studies and limited access to the latest technology and 
methodologies (Sooryamoorthy, 2018). While some countries, such as 
South Africa and Egypt, have displayed advancements in research capacity, 
differences in resources and research opportunities make it harder for some 
regions of the continent and institutions to keep up with these 
developments, thus slowing down scientific progress across the continent 
(Asubiaro & Onaolapo, 2023). This situation is further exacerbated by a lack 
of belief among many political institutions regarding the significance of 
scientific production for the development of African countries (Confraria 
& Godinho, 2015; Vieira & Cerdeira, 2022). Despite visible efforts by some 
countries to enhance Africa’s participation in global knowledge 
production, the continent’s overall contribution remains low, especially 
when compared to the Global North (Asubiaro & Onaolapo, 2023). Within 
the continent itself, the distribution of scientific knowledge production is 
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uneven (Toivanen & Ponomariov, 2011). Differences between regions are 
evident, with some countries contributing more considerably than others 
(Asubiaro & Onaolapo, 2023; Sooryamoorthy, 2018). 

Moreover, scientific output from Africa faces challenges in gaining 
acceptance and representation in the international arena (Asubiaro et al., 
2024). Often perceived as low quality, it is underrepresented in major 
international databases such as Web of Science (WoS) and Scopus, thus 
remaining on the periphery of the global research landscape (Asubiaro & 
Onaolapo, 2023; Vieira, 2022). Hower, to counter this situation, countries 
such as South Africa have made notable efforts to enhance their scientific 
production and the quality of research (Confraria & Godinho, 2015). 

In recent years, international agencies have increased support for 
African science. A key example is the World Bank's $150 million in funding 
for centres of excellence at universities in West and Central Africa, with a 
focus on areas such as STEM, agriculture, and health. In addition, several 
initiatives have been created to strengthen African scientific institutions, 
such as doctoral programmes, research chairs, and specialized centres and 
databases. Despite these advances, African governments still invest little in 
research and development, with most countries devoting less than 0.5% of 
GDP. This leads many to rely heavily on external financing, receiving more 
than half of the required resources from abroad. While there are positive 
signs of an increase in international collaboration, a large part of the 
decision making and financing still occurs outside the direct control of 
African governments, which raises questions about the autonomy and 
sustainability of science on the continent (Beaudry et al., 2018). 

A common division in the literature separates Africa into two broad 
areas: North Africa and Sub-Saharan Africa. This distinction reflects not 
only geographical differences but also historical, cultural, and socio-
economic factors. Institutions such as the World Bank generally 
distinguish between the two regions in order to highlight their differences, 
including with regard to areas of action and investment, such as research 
and development capacities, as well as education and higher education. 
(United Nations Statistics, 2021). North Africa,1 on the one hand, has strong 
ties with the Arab world and the Mediterranean. It is characterized by the 

 
1 Which includes countries such as Egypt, Morocco, Algeria, and Tunisia. 
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predominance of the Arabic language and Islam and by a history marked 
by ancient civilizations and greater integration with the Middle East and 
Europe. Sub-Saharan Africa, by contrast, includes all regions south of the 
Sahara Desert and is commonly divided into West, Central, East, and 
Southern Africa (see Appendix B for the full list of countries), as defined 
by the African Union (n.d.). This thesis focuses on Sub-Saharan Africa as 
the main region of analysis, and on Mozambique in particular, as part of 
this region which shares cultural, economic, and social similarities, 
especially in relation to policy, research, and education. 

Although this regional division is common in policy and academic 
work, it has faced substantial criticism. Scholars argue that the split 
between North Africa and Sub‑Saharan Africa is not simply geographical; 
it reflects historical classifications shaped by colonial and orientalist 
thinking (understood here as a way of representing non-Western regions 
through simplified and often hierarchical perspectives that portray them as 
different and less developed than the West). The idea of “two Africas” grew 
out of historiographical traditions that treated the Sahara Desert as a 
boundary separating different peoples, rather than as a zone of movement, 
exchange, and trade (Lydon, 2015). This perspective has reinforced a 
conceptual divide that obscures long-standing trans‑Saharan connections 
(Matemba, 2021). The term Sub‑Saharan Africa itself has also been 
challenged as a historically constructed label with racialized and 
hierarchical undertones, often positioning the region as separate from, and 
implicitly lesser than, North Africa. Using Sub‑Saharan Africa as a single 
analytical category can obscure the region’s internal diversity and uneven 
development paths, while reproducing knowledge frameworks rooted in 
the Global North (Kajula & Chachage, 2022). Recent work on higher 
education and knowledge systems further shows the limits of applying 
universal models to Sub‑Saharan Africa, calling instead for approaches that 
take historical and local contexts seriously (Zavale & Schneijderberg, 2024). 
For these reasons, while the category is useful for defining the scope of this 
study, it is used here with caution, acknowledging both its practical value 
and its conceptual constraints. 

At the same time, these critiques do not undermine the patterns often 
seen in many countries in this region, although they do not apply equally 
to all countries in the region. Instead, they underline the need for careful 
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interpretation. Even so, the literature consistently shows that levels of 
scientific production and representation in international databases remain 
relatively low in Sub-Saharan Africa (Asubiaro & Onaolapo, 2023; Cerdeira 
et al., 2023; Sooryamoorthy, 2018). In this region, scientific production is 
quite underdeveloped and faces several challenges, linked to the lack of 
adequate infrastructures for research and education (Cerdeira et al., 2023). 
With the exception of countries such as South Africa, Nigeria, and Kenya, 
the contribution of most countries is considerably limited, characterized by 
high specialization, especially in areas such as immunology and 
agriculture, among others (Confraria & Godinho, 2015). 

Mozambique, as part of Sub-Saharan Africa, also shares these 
difficulties, including weak scientific production and poor investment in 
research. Particularly, the scientific publication rate in Mozambique is 
relatively low compared to other countries in the region (Matiquite, 2021). 
This is especially relevant in sectors such as agriculture, which depend on 
research and knowledge production. Agriculture is considered one of the 
most critical sectors of the country’s economy, and it is essential in the 
fight against absolute poverty (Benfica et al., 2019). The sector employs 
about 80% of the country’s population (Come, 2021) and contributes 
approximately 25% of Gross Domestic Product (GDP) (World Bank, 2019). 
Most agriculture is carried out by families and smallholder farmers and has 
as its primary products maize, sorghum, rice, millet, potatoes, sweet 
potatoes, cassava, and beans. Although agriculture employs most of the 
country’s population, these are not formal jobs since most of the 
production is for consumption or sale in local markets (Marassiro et al., 
2021; Mosca, 2015). 

Despite several efforts by the government to improve agricultural 
production in the country, with projects such as SUSTENTA2, what has 
been observed is that the sector is still mostly comprised of family-owned, 
smallholder farmers with low productivity. The agrarian structure in 
Mozambique is dominated by smallholdings, representing 99% of the 
approximately 3.9 million small and medium-sized rural properties linked 
to family farming (World Bank, 2019). Moreover, Mozambican agriculture 

 
2 SUSTENTA is a national programme for the integration of family farming into 
productive value chains, which aims to improve the quality of life of rural households by 
promoting sustainable agriculture in Mozambique. 
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is characterized by low productivity and a lack of technological equipment 
to help increase productivity (Marassiro et al., 2021). It is primarily 
dependent on climate conditions, and any extreme change in the climate, 
such as floods and cyclones, can result in severe negative impacts on 
agricultural productivity (Suit & Choudhary, 2015). Other factors affecting 
this sector's productivity are irregular rainfall, low use of technologies, the 
precarious state of road infrastructure, and relatively few agricultural 
investments (Cunguara et al.,  2013). 

As this study focuses on agricultural research and policy, it is 
important to clarify what is meant by agriculture. Agriculture can be 
defined as the set of human activities related to the cultivation of crops and 
the raising of animals to produce food, fibres, and other biological goods 
essential to societies. It involves the management of natural resources such 
as soil, water, and biodiversity to sustain livelihoods and support economic 
development (Orsini et al., 2013). Over time, agriculture has moved from 
mainly manual work to systems supported by knowledge and technology. 
Contemporary agricultural systems include a variety of approaches such 
as precision agriculture, regenerative agriculture, and other 
technologically or ecologically oriented production systems. Innovations 
such as precision agriculture and precision livestock farming enable the 
monitoring of crops, soils, and animals in order to optimize production and 
resource use (Monteiro et al., 2021), while technologies such as robotics 
contribute to improving efficiency and sustainability in agricultural 
production systems (Shvets et al., 2024). At the same time, approaches such 
as regenerative agriculture emphasize practices aimed at improving soil 
health, increasing biodiversity, and enhancing ecosystem services (Newton 
et al., 2020).  

Agricultural research refers to the production of scientific knowledge 
aimed at understanding and improving agricultural systems. It is an 
interdisciplinary field that studies crops, soils, animals, technologies, 
management practices, and the socio-economic factors influencing 
agriculture, with the goal of addressing challenges related to productivity, 
food security, environmental sustainability, and rural development (Alrøe 
& Kristensen, 2002). In this thesis, agriculture is therefore understood as 
the management of farming systems in which natural processes, 
technology, and social and economic factors interact. Agricultural research 
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can generate knowledge that informs agricultural development strategies 
and policy decisions. 

Previous studies have examined the production of African research, 
its representation in bibliographic databases, and the referencing of 
scientific literature in policy documents. However, these areas have mostly 
been studied separately, providing limited understanding of how the 
representation of research in bibliographic databases shapes its analysis 
and subsequent identification in policy contexts. This separation creates an 
important scientific problem. Bibliometric accounts of research systems 
depend on the databases used to retrieve publications, yet African journals 
and locally produced research are unevenly represented across major 
databases. Locally published research, non-English publications, and other 
forms of knowledge production may therefore be missing or only partially 
represented in bibliometric analyses. Moreover, studies of research use in 
policy often rely on citation counts, although the presence of a reference 
does not by itself explain where the cited research appears, what function 
it performs, or how it contributes to the policy text. 

Against this background, the thesis investigates agricultural research 
in Sub-Saharan Africa and Mozambique. Its scientific contribution lies in 
connecting three levels of analysis that are often treated separately. First, 
it examines how African journals and publications are represented across 
bibliographic databases with different coverage models. Second, it analyses 
the development of agricultural research in Sub-Saharan Africa and 
Mozambique through patterns of publication, collaboration, and research 
topics. Third, it examines how scientific literature is cited and used in 
agricultural policy documents in Mozambique. By combining these levels, 
the thesis links the production of research, its representation in 
bibliographic infrastructures, and its use in policy documents. 

The study also makes a methodological contribution by combining 
bibliometric analysis with qualitative citation context analysis. It integrates 
data from WoS, OpenAlex, Dimensions, Scopus, and public policy 
documents. The citation context analysis makes it possible to examine not 
only whether research is cited, but also where citations appear and what 
functions they perform within policy documents. By focusing on 
Mozambique within the wider context of Sub-Saharan Africa, the thesis 
provides evidence from a research context that remains insufficiently 
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represented in international bibliometric and policy research. The case also 
makes it possible to examine these questions in a context where locally 
published research, linguistic diversity, grey literature, and externally 
funded and produced policy documents play an important role. 

This thesis lies at the intersection between bibliometrics, scholarly 
communication studies, and the sociology of science. While bibliometrics 
provides methodological tools to analyse patterns of publication, citation, 
and scientific collaboration, studies on scholarly communication allow us 
to understand how scientific knowledge circulates within and beyond 
academia. In turn, social studies of science and technology offer a 
conceptual perspective to analyse how scientific knowledge interacts with 
social processes and public policymaking. 

The primary audience of this thesis consists of researchers in 
bibliometrics, scholarly communication, and science-policy studies. The 
findings may also be of interest to scholars studying agricultural research 
systems and the development of science in Africa. In addition, the results 
may be relevant for policymakers and funding agencies concerned with the 
role of scientific evidence in the development of agricultural policy. 

The thesis further extends the analytical scope of citation studies. As 
discussed in the theoretical framework in chapter 4, much of the literature 
on citations has been developed within the context of scholarly 
communication, where bibliographic references are commonly interpreted 
as expressions of intellectual recognition, scientific influence, or 
positioning within a research field (Merton, 1968; Nicolaisen, 2007; Small, 
1978). These interpretations have largely been discussed through two main 
perspectives: the normative and constructivist approaches (Bornmann & 
Daniel, 2008; Nicolaisen, 2007). Policy documents are not primarily 
intended to advance scientific debates, but to inform decisions, justify 
public interventions, and frame social and economic problems. The 
functions of scientific references must therefore be examined in relation to 
the purpose and institutional context of policy documents. 

To examine these functions, the thesis draws on Nicolaisen’s (2007) 
view of citations as cognitive and social practices shaped by the 
sociocultural conventions in which they are produced and used. This 
perspective is operationalized through the model developed by Moravcsik 
and Murugesan (1975) which makes it possible to examine whether 
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references provide conceptual or methodological input, whether they are 
central or marginal to the text, whether the policy document builds on the 
cited source, and whether the citation supports or challenges the cited 
work. 

In this thesis, policy citations are treated as observable traces of 
research use rather than as evidence of direct research impact. Their 
meaning must therefore be interpreted in relation to the surrounding text 
and the institutional context in which they appear. 

1.1 Aim and Research Questions 

This study aims to analyse research in agriculture and its impact on 
policymaking in Mozambique. To address this aim, the thesis is guided by 
three research questions that move progressively from bibliographic 
coverage to the development of agricultural research, and finally to the use 
of research in policy documents. 

Research question 1: How is African research covered in major 
bibliographic databases, particularly in terms of journal representation, 
completeness, and the availability of bibliometric metadata? 

Most African research is published in local and regional journals that 
are not consistently indexed in major international databases. As a result, 
the availability of bibliometric data on African science is shaped by the 
selection criteria and metadata practices of these databases. This creates 
challenges for conducting bibliometric analyses that adequately represent 
knowledge produced in African contexts. To address this question, the 
study compares selective and curated indexes, such as WoS and Scopus, 
with more inclusive databases, such as OpenAlex and Dimensions. The 
analysis examines differences in the coverage of African journals and in 
the quality and completeness of the metadata available. Specifically, a list 
of African journals was searched in each database using both ISSNs and 
journal names to assess the extent of coverage and the type of bibliometric 
data provided. In addition, a comparative bibliometric analysis was 
conducted to assess how effectively more inclusive databases, particularly 
OpenAlex and Dimensions, can complement analyses based on traditional 
databases such as WoS and Scopus. 
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Research question 2: How has agricultural research in Sub-Saharan 
Africa, and Mozambique in particular, developed in terms of publication 
patterns, thematic focus, and collaboration dynamics? 

While the first research question focuses on the coverage and 
representation of African research in bibliographic databases, the second 
shifts the analytical focus to the actual development of agricultural 
research. After examining the visibility of African science across different 
databases, the study analyses agricultural research in Sub-Saharan Africa 
to identify broader regional trends in publication output, thematic 
development, and patterns of collaboration. This regional analysis provides 
the background for a more focused examination of agricultural research in 
Mozambique. The Mozambican analysis is conducted using both WoS and 
OpenAlex in order to assess the extent to which a more inclusive database 
can complement or provide an alternative to a more selective database in 
the study of research systems that are underrepresented in global scientific 
outlets. The focus on Mozambique serves to identify the characteristics of 
agricultural research in the country, including prominent authors, 
institutional and international collaborations, and dominant research 
topics. This analysis also provides the basis for examining how agricultural 
research relates to policy documents in the subsequent phase of the study. 

Research question 3: To what extent can available bibliometric data 
about policy documents be used to analyse the impact of research on 
government policies and policymakers in the field of agriculture in 
Mozambique?  

After contextualizing the landscape of scientific research in Africa – 
both in terms of the coverage of knowledge produced in the region within 
major scientific databases and through the analysis of the bibliometric 
contours of agricultural research in Sub-Saharan Africa in general and 
Mozambique in particular – this phase of the study aimed to assess the 
impact of this scientific production on the design and implementation of 
agricultural public policies in Mozambique. To achieve this, a content 
analysis of sectoral policy documents was undertaken to identify evidence 
of the use of academic literature. In parallel, the study examined where, 
when, for what purpose, and in what manner this literature is mobilized 
within these documents. Furthermore, the bibliographic references 
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included in the documents were analysed and categorized according to 
their academic or non-academic nature.  

Taken together, the three research questions reflect a gradual shift in 
analytical focus. The first question examines the bibliographic visibility of 
African research by analysing how it is covered and represented in major 
databases. The second moves from questions of coverage to questions of 
content and development, focusing specifically on agricultural research in 
Sub-Saharan Africa and in Mozambique. The third extends the analysis to 
the policy sphere by examining how agricultural research is cited, 
mobilized, and used in Mozambican agricultural policy documents. In this 
way, the thesis moves from coverage, to content, to policy use. 

1.2 Structure of the Thesis 

This thesis is organized in nine chapters, arranged to lead the reader 
from the general framework of the problem to the discussion and final 
conclusions of the study. 

The first chapter, the introduction, presents the context of the 
research, outlining issues related to the visibility of African scientific 
production, the main constraints faced by research in agriculture, and their 
possible implications for the formulation of public policies in the 
agricultural sector. 

The second chapter provides the background for the study. It 
addresses the research landscape in African universities and its main 
limitations, with an emphasis on challenges related to funding, research 
infrastructures, and teaching and research conditions in African higher 
education. It also discusses research and higher education in Mozambique 
and introduces the broader relationship between research impact and 
policymaking. 

The third chapter presents the literature review and is organized into 
five sections. The first section presents the purpose and analytical scope of 
the literature review. The second section focuses on the production of 
science in Africa, progressively moving from a continental view to Sub-
Saharan Africa and, where relevant, to the Mozambican context, with the 
aim of outlining the evolution and specificities of research in the region. 
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The third section reviews bibliometric studies on agricultural research, 
following a similar logic by moving from broader African and Sub-Saharan 
perspectives to studies that help situate agricultural research in 
Mozambique. The fourth section examines issues related to the coverage of 
African research in bibliometric databases, discussing the strategies 
adopted to address gaps in the representation of African science when 
compared with more visible regions of the world, such as Europe and North 
America. Finally, the fifth section explores the link between scientific 
research and the use of academic literature in policy documents, revisiting 
studies that investigate how citations from scientific articles and other 
academic sources are mobilized to justify, support, or inform policy 
decisions. 

The fourth chapter presents the conceptual, theoretical, and 
methodological foundations of the thesis. The chapter is organized into five 
sections. The first section discusses theoretical perspectives on citation, 
including how citations can be understood as indicators, rhetorical devices, 
and textual practices. The second section examines theoretical perspectives 
on the social role of science and the relationship between research, policy, 
and societal use. The third section discusses how databases, indexing 
practices, and metadata infrastructures influence the visibility and 
representation of research. The fourth section presents the methodological 
foundations for analysing collaboration patterns, thematic structures, and 
scientific networks. Finally, the fifth section reflects on the ethical issues 
involved in conducting bibliometric and document-based research in this 
context. 

The results of the research are presented in three empirical chapters, 
chapters 5, 6, and 7, in a structure that mirrors the research questions and 
the literature review. Each empirical chapter contains a description of the 
specific materials and methods used, followed by the presentation, analysis, 
and summary of the findings. While chapter 4 deals with the broader 
methodological considerations, the methods sections in chapters 5, 6, and 
7 provide more detailed information on the specific datasets, data 
extraction procedures, classification strategies, and analytical approaches 
used in each empirical component. This structure was adopted to reflect 
the close connection between the methods and results in each part of the 
study. 
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The fifth chapter presents the results regarding the coverage of 
African research in major scientific databases. After a brief introduction, 
the methodological procedures followed for data collection and analysis are 
described. The chapter then analyses the coverage of AJOL journals in 
WoS, Scopus, Dimensions, and OpenAlex, followed by an analysis of 
common articles across OpenAlex, Dimensions, and Scopus. The chapter 
concludes with a summary of the main findings regarding database 
coverage, metadata availability, and the implications of using selective and 
more inclusive databases for studying African science. 

Chapter 6 presents the bibliometric analysis of agricultural research 
carried out in Sub-Saharan Africa and Mozambique. The structure is similar 
to that of the previous chapter, starting with the methods of data collection 
and analysis, followed by the presentation and discussion of the results. 
The analysis begins with agricultural research productivity in Sub-Saharan 
Africa between 2000 and 2020, before moving to collaboration patterns, 
citation analysis, and trends and topics in the field. The chapter then 
focuses specifically on agricultural research in Mozambique through a 
parallel analysis using WoS and OpenAlex. This comparison aims not only 
to characterize Mozambican agricultural research, but also to identify 
similarities and disparities in the data available for bibliometric studies 
when using a more selective database vs. a more inclusive one in the 
context of generally underrepresented research systems. 

The seventh chapter presents the results on research use in 
agricultural policy documents in Mozambique. The chapter begins with a 
description of the materials and methods used to identify, select, and 
analyse the policy documents. It then presents the characterization of the 
documents, including their typology, length, and language, followed by the 
analysis of bibliographic references and referenced sources. The analysis 
distinguishes between academic and non-academic sources and examines 
how academic literature is cited or mobilized within the documents. This 
makes it possible to understand the functions and implications of research 
use in the process of policy formulation. 

Chapter 8 presents the final discussion, consolidating and discussing 
the main results obtained in the three empirical chapters. It focuses on the 
uneven coverage of African science, the production and collaboration 
patterns of agricultural research in Sub-Saharan Africa and Mozambique, 



 
14 

and the use of research in agricultural policymaking. The chapter also 
discusses how citations operate across institutional boundaries, moving 
from scientific recognition in academic contexts to legitimation and 
support functions in policy contexts. 

The conclusions, implications, methodological reflections, and 
suggestions for future studies are presented in chapter 9. This chapter 
draws together the final remarks regarding the relationship between 
policymaking and research, and the role of research in Africa in general 
and Mozambique in particular, especially in relation to agricultural 
policymaking. Moreover, the chapter discusses the methodological 
limitations of the selected approaches and presents recommendations for 
further studies. 
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PART I – Conceptual, Theoretical, 
and Methodological Foundations 

This part establishes the conceptual, theoretical, and methodological 
foundations of the thesis. It situates the study within broader debates on 
African science, bibliometrics, research visibility, and the relationship 
between research and public policy. The discussion begins by 
contextualizing the conditions under which scientific knowledge is 
produced in Africa and Mozambique, before moving onto previous studies 
on the production, visibility, and use of research. It then presents the 
theoretical and methodological perspectives that guide the empirical 
analysis developed in the subsequent chapters. 

Part I therefore provides the analytical basis for understanding the 
empirical findings presented in Part II. The findings connect questions of 
scientific visibility, database coverage, and knowledge production with 
broader concerns about research use, policy relevance, and methodological 
choices. In this sense, Part I prepares the ground for analysing how 
agricultural research in Africa, and Mozambique in particular, is 
represented, organized, and mobilized in relation to policymaking. 
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2. Context and Background of the 
Study 

This chapter presents the broader context of scientific knowledge 
production in Africa. It focuses on research and education on the continent, 
with particular attention to research infrastructures, African universities, 
funding conditions, and scientific output. The chapter also discusses 
research and higher education in Mozambique, situating the country 
within these broader continental dynamics.  

2.1 Research and Education in Africa 

Research and education systems in Africa are shaped by historical 
legacies, structural constraints, and emerging opportunities. Although 
gradual progress has been recorded in higher education expansion and 
research output, disparities in scientific capacity and knowledge 
production persist across the continent. The contemporary landscape is 
therefore best understood as uneven but evolving, with strong research 
hubs existing alongside systemic barriers to educational development.  

A crucial starting point for understanding present realities is the 
historical foundation of African education. Colonial educational policies 
were designed not to foster broad scientific capacity, but to create limited 
cadres of interpreters, teachers, and low-level administrators to sustain 
colonial governance. Education also functioned as a mechanism of cultural 
and social control, privileging European epistemological models while 
suppressing indigenous knowledge systems. The enduring effects of these 
legacies are visible today in language-of-instruction debates, curriculum 
design, institutional structures, and ongoing discussions about the 
decolonization of knowledge in African universities (Kallaway, 2020). 

Currently, scientific research systems in many African countries face 
serious limitations because of low investment (Ramutsindela & Mickler, 
2020). Most governments devote less than 1% of GDP to research and 
development, resulting in badly equipped laboratories, unstable funding, 
and heavy reliance on external partners (Fymat & Kapalanga, 2017; Gaillard 
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& Mouton, 2022). As Fymat and Kapalanga (2017) point out, this has created 
veritable “islands of excellence”, groups of institutions and researchers 
concentrated in countries such as South Africa, Nigeria, Kenya, and Egypt, 
while in other regions the research infrastructure remains fragile and 
underdeveloped. South Africa and Egypt alone account for more than half 
of Africa’s total research output, reflecting a concentration of resources, 
infrastructure, and academic institutions in these countries 
(Sooryamoorthy, 2018). Meanwhile, countries with weaker research 
systems continue to lag behind, highlighting persistent disparities in 
scientific capacity across the continent (Mouton, 2018). 

Despite these difficulties, there are initiatives that seek to strengthen 
science on the continent. An example is the Society for the Advancement 
of Science in Africa, which works to create collaborative networks among 
scientists, expand research training, and encourage the participation of 
women and young people in scientific careers (Fymat & Kapalanga, 2017). 
Moreover, the state of African science has been a subject of increasing 
scholarly interest, particularly in the context of its contribution to global 
knowledge production, international research collaboration, and its 
alignment with the Sustainable Development Goals. Studies underscore a 
notable and sustained increase in Africa's scientific output, marking a 
significant shift in the continent's contribution to global knowledge 
production (Asubiaro et al., 2024).  

When productivity is measured relative to GDP, Africa’s scientific 
output exceeds the global average, demonstrating efficiency in knowledge 
production despite resource limitations. However, when adjusted for 
population size, major gaps remain, emphasizing the need for broader 
investment in research and development to enhance per-capita scientific 
contributions (Ramutsindela & Mickler, 2020). Additionally, nations with 
higher levels of research specialization and greater integration into 
international scientific networks tend to produce research with greater 
impact, as indicated by citation metrics and collaboration patterns (Vieira, 
2022). Despite advancements in research publication, Africa’s output in 
patent production remains low, reflecting challenges in translating 
scientific discoveries into technological innovations and commercial 
applications. South Africa leads the continent in inventive activity, but 
overall, patent filings remain minimal compared to other global regions 
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(Pouris & Ho, 2014). It is also important to note that discussing African 
science is intrinsically complex, given the size of the continent and the 
heterogeneity between countries, including linguistic differences. Even 
neighbouring countries may have different local and official languages 
(English, French, Portuguese, Arabic, among others), which affects 
publication patterns, visibility in databases, and collaboration dynamics. 
Such diversity should therefore be considered in the comparative 
interpretation of the indicators. In addition, very unequal scientific 
ecosystems coexist in Africa. On the one hand, there are countries with 
more advanced research infrastructures, such as South Africa and Egypt; 
on the other, Portuguese-speaking countries such as Mozambique and 
Angola, located at opposite ends of the continent, have poor research 
systems and persistently low research output. This institutional and 
linguistic asymmetry shapes the production, circulation, and international 
recognition of scientific knowledge generated in Africa. 

Looking at Sub-Saharan Africa, these structural inequalities become 
even clearer. Although the region has increased its scientific production, it 
still represents a very small part of global research, less than 1% of the 
global total, even with the recent growth in the number of publications and 
the impact of citations (Sooryamoorthy, 2018; Vieira & Cerdeira, 2022). In 
addition, this limited contribution is not distributed equally among 
countries. A small group accounts for the majority of scientific activity in 
the region, while many others continue to have little production, little 
visibility, and low participation in global science (Sooryamoorthy, 2018). 

At the same time, research in Sub-Saharan Africa is heavily influenced 
by patterns of international collaboration (Vieira, 2022). Partnerships with 
countries in the Global North, especially the United States and the United 
Kingdom, play a central role in supporting scientific production and 
increasing the impact of citations (Onyancha, 2020). Works produced via 
international collaboration generally have more visibility and receive more 
citations, greatly expanding the reach of publications (Onyancha, 2021). 
However, this dependence also shows the inequalities of the global 
scientific system. Many countries in Sub-Saharan Africa occupy peripheral 
positions in international research networks, with little collaboration 
within the region itself and low integration among African countries 
(Vieira & Cerdeira, 2022). Therefore, when we look at the region as a whole, 



 
19 

the idea of a cohesive regional scientific system is not sustainable. Instead, 
we see a fragmented landscape, marked by concentration, external 
dependence, and unequal integration in global knowledge production. 

African universities play a crucial role in the continent’s research and 
development landscape. However, these institutions face numerous 
challenges that hinder their ability to contribute effectively to global 
scientific advancements (Atuahene, 2011). Limited infrastructure, funding 
shortages, and difficulties in securing international grants constrain 
research productivity (Atuahene, 2011; Lakati & Masibo, 2023). Moreover, 
African universities struggle with a scarcity of skilled researchers and 
heavy teaching loads, further impeding research output (Atuahene, 2011).  

At the level of secondary education and teacher training, the 
challenges are also structural. Many schools in Sub-Saharan Africa do not 
have adequate laboratories, science materials, or well-trained teachers. In 
addition, curricula often do not connect with the social and economic 
reality of students. These limitations weaken the scientific knowledge base 
and make it difficult for students to enrol in higher education programmes 
in science, technology, engineering, and mathematics (STEM). Teacher 
training programmes themselves face difficulties in offering continuous 
training, which ends up maintaining a cycle of low quality in teaching 
(Ottevanger et al., 2007). 

Overall, African universities face numerous challenges that hinder 
their development and effectiveness. These include inadequate funding, 
poor infrastructure, and insufficient research capacity (Atuahene, 2011; 
Cardoso, 2020; Cerdeira et al., 2023; Confraria et al., 2020; Lakati & Masibo, 
2023; Mushemeza, 2016; Okojie, 2010; Ramutsindela & Mickler, 2020; 
Sawyerr, 2014). Limited access to international knowledge resources and 
overcrowding of universities contribute to issues of quality and relevance 
(Sawyerr, 2014). The rapid expansion of institutions and enrolment has not 
kept pace with the needs of the knowledge society. Universities struggle 
with low staff-student ratios, inadequate staff remuneration, and 
governance deficits (Mushemeza, 2016). Research capabilities are 
particularly underdeveloped due to poor infrastructure, limited ICT, heavy 
teaching loads, and insufficient financial support (Atuahene, 2011). Despite 
these challenges, some institutions have shown signs of revival and growth 
(Beaudry et al., 2018). To address these issues, increased state support, 
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focus on public purposes, and robust research agendas are necessary for 
socio-economic development (Cardoso, 2020). 

Even with all these limitations, digital transformation has proven to 
be an important path for innovation in education. The introduction of 
Information and Communication Technologies (ICTs) in science education, 
especially in STEM fields, is seen as essential to engage students, stimulate 
inquiry-based learning, and facilitate access to scientific content. However, 
digital access is still very unequal. Problems with electricity, internet, and 
equipment availability reflect wider socio-economic inequalities, especially 
between urban and rural areas. Therefore, although ICTs have great 
transformative potential, their effectiveness depends on improvements in 
basic infrastructure and equity of access (Ramnarain et al., 2024). In 
addition, African higher education institutions have paid more attention to 
quality assurance and institutional accountability. Evaluation systems are 
being created to align educational practices with countries' development 
priorities and international standards. These reforms include accreditation 
processes, monitoring learning outcomes, revising curricula, and 
strengthening administrative capacity. While the pace of progress varies 
between countries and institutions, these efforts indicate an important shift 
in the direction of improving the governance and strategic planning of 
higher education on the continent (Neema-Abooki, 2023). 

Securing research funding remains a critical issue for African 
universities. Many institutions rely on external donors, as local 
governments allocate minimal budgets to research initiatives (Pouris & Ho, 
2014). Limited funding opportunities reduce the ability of universities to 
support faculty-led research projects and invest in advanced research 
equipment. The consequence is lower research output and decreased 
representation of African universities in global citation databases 
(Asubiaro et al., 2024; Asubiaro & Onaolapo, 2023). While South African 
institutions have relatively higher research funding and visibility, other 
regions, particularly in Sub-Saharan Africa, struggle to gain international 
recognition (Asubiaro et al., 2024). 

The state of African science has resulted in calls for major reform. For 
example, Lakati and Masibo (2023) argue that institutional support 
mechanisms, such as dedicated research grants, mentorship programmes, 
and infrastructure investment, are essential for improving research output. 
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Universities should also implement policies that balance teaching and 
research responsibilities to allow faculty members to engage in meaningful 
research activities. 

African universities face particular funding challenges in supporting 
research and university library resources (Shimeles et al., 2018). Inadequate 
funding leads to brain drain, poor research output, and poor research 
support from the libraries (Mushemeza, 2016; Okojie, 2010). While 
government funding remains the primary source for university libraries, 
accounting for about 90% of their budget, it is often insufficient and 
inconsistent (Okojie, 2010). To address these issues, various alternative 
funding approaches have been proposed. These include cost-sharing 
programmes, student loans, financial aid for low-income students, and the 
growth of private higher education (Experton & Fevre, 2010). Moreover, 
there is a need to align international donor funding with research priorities 
identified by African political leadership (Dosso et al., 2023).  

Fostering interdisciplinary research collaborations can enhance 
research capabilities and attract funding (Lakati & Masibo, 2023). 
International partnerships can also connect African universities to global 
research networks and create opportunities for funding, skills 
development, and methodological exchange (Cerdeira et al., 2023; Vieira & 
Cerdeira, 2022). Developing institutional repositories, promoting open-
access publishing, and strengthening regional indexing services can further 
improve the visibility and accessibility of African research (Ezechukwu et 
al., 2024; Zimba et al., 2016). 

Education policies have played an important role in transforming 
higher education in Africa, especially by enabling the expansion of the 
private sector and reorienting education systems to meet national 
development priorities. Since the 1990s, regulatory reforms have driven the 
rapid growth of private institutions, which in many countries already 
outnumber public ones, and have diversified the sector with the entry of 
religious, commercial, community, and international institutions. 
However, this openness has also revealed weaknesses in areas such as 
quality assurance, course relevance, and regulatory oversight, showing 
that liberalization needs to be accompanied by institutional capacity 
(Tamrat et al., 2024). At the same time, political agendas shaped by 
economic requirements have led governments to concentrate investments 



 
22 

in sectors considered strategic, such as engineering, agriculture, ICT, and 
health sciences. These requirements have also fostered partnerships 
between the public and private sectors, in addition to promoting more 
efficient financing models. While these transformations have made the 
system more aligned with market demands, they have also resulted in some 
of the costs being shifted to households, raising concerns about equity and 
affordability (World Bank, 2009). 

Transformations have been supported by strategic planning guided by 
public policies, competent institutional leadership, and governance 
reforms. Successful cases are usually inserted in contexts of democratic 
participation, advances in human development, and appreciation of higher 
education as a public good. By contrast, in countries marked by political 
instability or lack of government support, reform processes tend to be 
fragmented or disrupted (Hayward, 2020). Policies that encourage 
international partnerships have helped African universities grow and 
connect with the world. Joint programmes such as research centres, 
doctorates with shared guidance, regional university networks, and faculty 
exchanges have strengthened research capacity and increased Africa's 
presence in global knowledge production (Dosso et al., 2023). However, as 
Koehn and Obamba (2014) argue, these partnerships work best when they 
are balanced and based on mutual collaboration rather than donor 
dependence. When well organized, they help strengthen institutions and 
address social challenges such as climate change, agriculture, and poverty. 

Scientific research and higher education in Africa are growing, with 
an increasing rate of knowledge production. However, there are still many 
inequalities. Research capacity is concentrated in a few countries and 
institutions, while many universities struggle with funding, infrastructure, 
qualified staff, and research culture. For example, the map in Figure 1 
represents the distribution of journals in AJOL, and most journals are from 
Nigeria, South Africa, Ethiopia, and Kenya, while other countries show a 
relatively low presence on the platform. To reduce disparities in scientific 
production among African countries, it is important to strengthen research 
systems, ensure that funding is aligned with national priorities, and 
encourage collaboration and open knowledge initiatives. These challenges 
are especially important for Mozambique, where the development of higher 
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education and research is directly linked to the performance of agricultural 
research institutions, a topic that will be addressed next. 

Figure 1  
 
Concentration of AJOL-indexed journals across African countries. 
 

 

Note. The map shows the number of journals hosted on AJOL for each African 
country. Each country is shaded according to the count of active journals 
indexed in AJOL at the time of data collection from 0 to 150 titles, with darker 
shades indicating higher concentrations. Source: AJOL, retrieved on April 15, 
2026. 
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2.2 Research and Higher Education in Mozambique 

Higher education in Mozambique initially developed around the 
institution that later became UEM. Established in 1962 as Estudos Gerais 
Universitários de Moçambique, it acquired university status and the name 
Universidade de Lourenço Marques in 1968. On 1 May 1976, it was renamed 
Universidade Eduardo Mondlane in recognition of Eduardo Chivambo 
Mondlane’s historical role in Mozambique (Mussa & António, 2020). 

Expansion beyond this institution began in 1985 with the creation of 
Instituto Superior Pedagógico, which became Universidade Pedagógica in 
1995. Private provision followed in the mid-1990s with the establishment 
of ISPU in 1995 and ISCTEM in 1996 (Zimba, 2010). These developments 
enlarged the capacity of the system at a time when public institutions could 
not accommodate the growing demand for places (Mangue, 2007; Mussa & 
António, 2020).  

Greater access, however, did not remove concerns about educational 
quality. Mangue (2007) associates low completion rates with inadequate 
facilities, gaps in teacher preparation, and the weak integration of library 
services into teaching. Viewed together, these constraints indicate broader 
weaknesses in sustained educational planning and in the provision of 
financial, material, and human resources.  

Scientific research in Mozambique has developed within a relatively 
young system that remains strongly dependent on external funding. 
National policies have placed greater emphasis on teaching, research, and 
technological development, yet technical and institutional constraints 
continue to limit implementation across sectors (Zimba et al., 2016). Within 
UEM, measures aimed at research dissemination have ranged from 
repositories and a university journal to a formal publication policy and a 
publication-support programme (Zimba et al., 2019). 

Waete (2013) states that the relevance of higher education and 
research institutions should be measured in terms of the adequacy between 
what Mozambican society expects from these institutions and what they 
do for society. This requires engagement with societal challenges and 
labour market needs, establishing long-term guidelines aimed at fulfilling 
social objectives and needs, including respect for cultures and 
environmental protection. Thus, Mozambican society is gradually 
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transforming and beginning to view higher education and research 
institutions as essential components of the cultural and socio-economic 
development of individuals, communities, and the country itself. According 
to Zimba (2010), the enhancement of research in Mozambique necessarily 
involves improving the infrastructure of the different research institutions 
and defining a professional career path for researchers and matching it to 
that of the research staff of higher education institutions. Today most 
research projects are carried out by researchers in public higher education 
institutions. This is also true for agricultural research, which is the field of 
particular interest for this thesis. 

Monteiro (2010), when addressing the role of scientific research in 
Mozambique, states that one must consider the historical context. As in 
other African countries, colonizers in Mozambique used science to 
dominate the locals through the imposition of Western knowledge without 
considering the knowledge of the African people (Monteiro, 2010). 
Mozambique has introduced several policy initiatives to strengthen 
scientific research. A milestone in this process was the approval of the 2003 
Science and Technology Policy, which marked the institutionalisation of 
science and technology within government and established a framework 
for promoting scientific research and innovation through dedicated 
funding mechanisms and national policy priorities (Zimba, 2010). 

The problems related to higher education institutions – namely, 
human, material and financial resources – are the same for research and 
for science and technology in Mozambique. According to the political 
discourse, both have as their primary objective to contribute to the 
development of the country and the eradication of absolute poverty. 
Therefore, to speak of higher education in the country is also to talk about 
research (Waete, 2013).  

Furthermore, it is often forgotten that higher education in 
Mozambique is relatively new, and that research still has a long way to go. 
The lack of institutional infrastructure and incentives from the State 
concerning science and technology activities is remarkable when analysing 
the national scientific production, which in most cases consists of 
individual initiatives, and projects linked to the requirements of 
postgraduate programmes undertaken abroad (Zimba, 2010). 
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Regarding scientific research in Mozambique, studies have 
highlighted both institutional constraints on knowledge production and 
the limited professional mobility of doctoral graduates. Cloete et al. (2015), 
in their comparative analysis of African flagship universities, show that 
Eduardo Mondlane University had relatively low levels of research 
publication and doctoral output, despite its ambition to strengthen its 
research function. Complementing this institutional perspective, Fellesson 
and Mählck’s (2013) study of participants in Sida-supported doctoral 
training programmes found limited geographical and sectoral mobility 
among Mozambican PhD graduates. Of the 159 individuals identified, 82 
responded to the survey, comprising 46 PhD graduates and 36 doctoral 
candidates. Almost all respondents originated from Eduardo Mondlane 
University, and 72% of the graduates were still employed there in 2012. 
Although some had advanced to higher positions, many remained in the 
positions they had occupied before entering doctoral training, and some 
reported that their work continued to be dominated by teaching and 
administrative responsibilities. Nearly 90% of the graduates employed in 
academia devoted no more than 25% of their working time to research. 
Their limited research activity was associated primarily with insufficient 
time, funding and research infrastructure, while poor working conditions, 
low salaries and limited independence were identified as important sources 
of professional dissatisfaction. According to Monteiro (2010), the rapid 
expansion of higher education in Mozambique, reflected in both the 
growing number of institutions and the increase in student enrolment, has 
not been accompanied by a comparable growth in knowledge production. 
The country continues to lack a strong research culture, as reflected, 
among other indicators, in low research output and limited enrolment in 
postgraduate programmes. Nevertheless, the major national policy 
documents emphasise the need to stimulate and promote scientific research 
at Mozambican universities. 

In summary, higher education and scientific research in Mozambique 
are still relatively recent processes, influenced by historical factors, 
structural limitations, and low institutional capacity. Even with policies 
that recognize the importance of research for the country's development, 
universities continue to face difficulties such as lack of infrastructure, 
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limited funding, few career opportunities for researchers, and low 
knowledge production. 

Despite these challenges, higher education institutions are 
increasingly seen as key players for national development, helping to 
connect scientific knowledge with society and the labour market. It is in 
this context that agricultural research institutions gain prominence, as they 
link scientific research to living conditions in rural areas, food security, and 
the transformation of the agricultural sector. 

2.2.1. Agricultural Research Institutions in 
Mozambique 

Agricultural research institutions in Mozambique form a diverse 
ecosystem that operates at the intersection of scientific production, 
technology transfer, capacity building, and public policy formulation. This 
system is led by the Mozambican Institute of Agrarian Research (IIAM), 
created in 2004 under the Ministry of Agriculture and Rural Development. 
IIAM coordinates research programmes in agronomy, natural resources, 
animal production, and technology transfer, through zonal centres in 
Chókwè, Chimoio, Nampula, and Lichinga, with an increasing focus on 
climate resilience and food security (Come et al., 2017; Instituto de 
Investigação Agrária de Moçambique, n.d). 

International partnerships have been an important element in 
encouraging publication and research, as well as promoting agricultural 
production. A clear example is the collaboration with ICRISAT 
(International Crops Research Institute for the Semi-Arid Tropics), present 
since 1982, which has been fundamental for the strengthening of seed 
systems and the development of crops adapted to semi-arid areas, such as 
bambara beans, peanuts, and pigeon beans, the latter being a product of 
particular relevance today for Mozambique's agricultural exports. In 
parallel, ICRISAT supports government initiatives such as the SUSTENTA 
programme, oriented towards agricultural productivity and climate 
adaptation (ICRISAT, 2025). Another example of international partnerships 
is the Trilateral PSAL Project (Technical Support Project for Nutrition and 
Food Security Programs, 2011–2015), involving the USA, Brazil, and 
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Mozambique, which contributed to expanding technical skills, research 
infrastructure, and staff training in horticulture, post-harvest, and rural 
extension (Schmink et al., 2020). 

Wolford (2021) argues that initiatives such as ProSavana (a 
cooperation project between Mozambique, Brazil, and Japan, created with 
the aim of developing commercial agriculture in northern Mozambique), 
which are presented as modernizing, reproduce logics inherited from the 
colonial period, particularly regarding the centralization of planning and 
the prioritization of export-oriented agricultural models. Thus, the 
institutional trajectory of agricultural research in the country continues to 
be shaped by historical structures that do not always reflect the interests 
of rural populations. On the other hand, Sevilla (2013) adds that between 
2008 and 2017, there was a reduction in per-capita agricultural 
productivity, associated with weaknesses in intersectoral coordination, 
political volatility, and inconsistent formulation of agricultural policies. 
According to Carrilho and Ribeiro (2020), such weaknesses have direct 
implications for rural extension, the adoption of technologies, and the 
resilience of families' productive strategies, whose dynamics are influenced 
by social networks, markets, and land use regimes.  

In this context, universities play an important complementary role. At 
UEM, the Faculty of Agronomy and the Centre for the Study of Agri-Food 
Policies and Programmes (CEPPAG) contribute to research on agricultural 
policy, climate adaptation, and the spatial analysis of agricultural 
production. CEPPAG is a research unit within UEM that was established in 
2012 and became operational in 2014, with the aim of producing and 
disseminating applied research to support evidence-based agri-food 
policymaking (Centro de Estudos de Políticas e Programas 
Agroalimentares [CEPPAG], 2024). UEM’s capacity in this area was further 
strengthened through a US$30 million World Bank grant for the 
establishment of a Centre of Excellence focusing on agri-food systems and 
nutrition, agricultural policy analysis, and agricultural risk management 
and climate change (World Bank, 2022, p. 18).  

Lúrio University, through the Faculty of Agrarian Sciences, focuses on 
participatory research, agroecology, and sustainable rural development 
(Universidade de Lúrio, n.d.). At the level of the functions performed, these 
institutions are responsible for the development and adaptation of 
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agricultural technologies suitable for different ecological and socio-
economic contexts. Evidence from conservation agriculture shows that 
standardized technology packages are rarely widely effective, and it is 
preferable to develop solutions built with farmers and adapted to the 
context (P. P. Grabowski, 2015; P. P. Grabowski & Kerr, 2014; R. Grabowski, 
2018). This reinforces the importance of collaborative research models 
where farmers act as co-creators and not just as executors of experimental 
protocols (Schmink et al., 2020).  

In the field of training and capacity building, the strengthening of 
human and organizational capacities is central. The systems approach to 
agricultural innovation suggests that training technicians is not enough: it 
is necessary to develop institutional cultures, incentives, and linkages that 
allow knowledge to circulate and be appropriated (Davis et al., 2008). The 
experience of the Mozambique Institute for Health Education and Research 
in the health sector demonstrates the contribution that research support 
centres can make to project management, fundraising, and scientific 
production, providing a potentially relevant model for the agricultural 
sector (Noormahomed et al., 2024). 

However, structural challenges persist as limited participation of 
farmers in the definition of research agendas reduces the relevance and 
legitimacy of the proposed solutions. Institutional instability weakens the 
continuity of policies and investments. Research infrastructure, seed 
networks, and extension systems remain unevenly distributed and often 
insufficient (Slingerland & Schut, 2014). Disagreements over technological 
orientations, for example the role of minimal tillage or trade inputs, reflect 
disputes over agricultural development models (Grabowski, 2015). And 
finally, socio-environmental and land challenges profoundly shape the 
conditions for adoption, sustainable land use, and rural well-being (Du 
Plessis & Gebala, 2024; Zorrilla-Miras et al., 2021) 

Agricultural research institutions in Mozambique have an important 
role in connecting science with rural development, food security, and 
climate change adaptation. They contribute to the development of 
technologies, participatory tests with farmers, support for the formulation 
of public policies, and training of professionals. Many of these actions are 
carried out with the support of international partners. Despite this, the 
transformative potential of these institutions is still limited by historical 
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factors, institutional instability, weak research infrastructure, and low 
participation of farmers in defining research priorities. Moreover, 
agricultural research is largely shaped by externally funded, project-based 
initiatives. These initiatives are typically organized around defined 
timeframes and specific objectives, which influence the direction and 
continuity of research activities. As a result, research efforts often follow 
cycles of project implementation rather than long-term institutional 
agendas, reflecting the broader patterns seen across Sub-Saharan Africa. 

The ways in which research is organized depend on institutional 
conditions and the available infrastructure. The lack of infrastructure, the 
scarcity of funding, the lack of qualified professionals, and the instability 
of institutions make it difficult for research organizations to maintain and 
expand their activities. Although participatory approaches are common in 
agricultural research, farmers' participation in setting research priorities is 
still limited. Most of the time, they participate only in the testing and 
validation phases, having little influence on the initial formulation of 
research problems. 

Together, these elements reveal a research environment in which the 
production of knowledge is influenced by external funding, institutional 
conditions, and different levels of local participation. For these institutions 
to be more effective and relevant to society, it is essential to strengthen 
governance, consolidate collaborative innovation networks, and align 
research with the social and environmental realities of rural producers. 

2.3 Research Impact and Policymaking 

Policymaking is a complex process involving the development of 
solutions to societal problems (Potůček, 2018). It encompasses various 
stages, often conceptualized as a policy cycle, and is influenced by domestic 
and international factors (Knill & Tosun, 2008). Earlier work by Dror (1969) 
proposed a systematic approach to policy studies, combining policy 
analysis, behavioural science, and systems analysis to evaluate and 
improve public policymaking, emphasizing the need for scientific 
orientation in studying social phenomena. 
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Research impact, particularly in terms of its contribution to policy and 
practice, has become increasingly important in academia, but its definition 
and measurement remain contested (Hammersley, 2014). While measuring 
impact can help organizations learn and improve, there are worries that 
the demands of funders might take priority over the actual needs of those 
benefiting from services (Harlock, 2013). To improve the impact of 
research, experts suggest including impact planning in the research design. 
They recommend using tools such as logic models and impact strategies 
(Jones & Bice, 2021). The STEPS Centre, an interdisciplinary research 
programme focused on sustainability and development, adapted 
Participatory Impact Pathways Analysis to help social science projects 
plan, monitor, and assess their potential impact. The method involved 
identifying key stakeholders and networks, mapping possible pathways 
through which research could contribute to change, and developing 
strategies for engagement. The Centre found the approach particularly 
useful for understanding relationships between actors and strengthening 
stakeholder participation throughout the research process. (Ely & Oxley, 
2014). However, some critics think that focusing on “impact” might give a 
misleading idea of how research contributes to policy and practice, possibly 
leading to unrealistic expectations (Hammersley, 2014).  

Research has a considerable impact on policymaking, but challenges 
exist in translating findings into policy. Policymakers value research 
highly, yet structural and informal barriers hinder its effective use in 
decision making. These challenges include poor communication, limited 
technical skills, and political influences. To improve the use of research, 
experts suggest boosting policymakers' technical skills, presenting results 
more effectively, and creating central information hubs (Hyder et al., 2011). 
Evidence-based research faces challenges such as data inadequacy and 
conflicting results, necessitating increased investment in data generation 
and researcher consensus-building (Islam, 2014). 

The impact of research on policy is complex and involves many 
factors. It goes beyond straightforward, direct approaches (Newson, King, 
et al., 2018). While traditional methods assess impact by tracing forward 
from research or backward from policy outcomes, recent studies suggest 
that long-term impacts related to ideas and understanding may be more 
important (Jones & Bice, 2021). Factors influencing policy impact include 
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news mentions, social media engagement, and open access (OA) 
publications, with academic citations having less influence than media 
coverage. Research-impact assessment remains methodologically unsettled 
because policy influence is difficult to observe and attribute; Boaz et al. 
(2009) therefore call for continued conceptual and methodological 
development in this area. To bridge the gap between research and policy, 
improved communication strategies are crucial, emphasizing the role of 
science communicators in translating research for policymakers (Dorta-
González et al., 2024). 

Engaging effectively with policymakers is essential for achieving 
research impact. Academics are advised to build relationships with 
policymakers to understand their needs and contexts, communicate 
research findings in accessible and relevant formats, and maintain 
continuous dialogue to ensure that research addresses policy-relevant 
questions (Cairney & Oliver, 2020). Although defining and measuring 
research impact is complex and varied, common definitions include 
positive changes, where impact is seen as the beneficial changes research 
can bring when integrated into policy; measurable outcomes, where impact 
is defined by tangible results of research; and bibliometric and use-based 
definitions, which focus on the dissemination and application of research 
findings (Alla et al., 2017). 

Boswell and Smith (2017) performed a critical review of research and 
policy relations in the context of growing institutional pressure for scholars 
to demonstrate “impact”, particularly in the UK’s Research Excellence 
Framework (REF). They argue that many policy impact frameworks rely on 
overly linear assumptions about how knowledge influences decision 
making. Instead of assuming that research straightforwardly “informs” 
policy, they draw on concepts from political science, sociology of science, 
and science-policy studies to propose four analytical models that better 
capture the complexity of real-world interactions between researchers and 
policymakers. Their goal is not only to summarize existing theory, but also 
to caution against narrow and instrumental interpretations of impact that 
fail to capture how knowledge is shaped, negotiated, or strategically used 
in policy settings. This view sees the link between policy and research as 
ongoing and indirect, rather than a straight line. It reflects Weiss' (1980) 
idea of “knowledge creep”, where research shapes policy slowly and in 
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subtle ways, often without clear moments of adoption. It also matches 
Forsell and Mankki's (2023) study of reform documents, which shows that 
evidence use is selective and negotiated rather than simple. Finally, Siar 
(2023) points out how hard it is to trace direct cause and effect between 
research and policy, stressing that influence depends on context, timing, 
and institutional interests. 

Boswell and Smith (2017) identify four ways to conceptualize 
research–policy relations in practice. In the first, knowledge shapes policy, 
which assumes that evidence produced by researchers directly informs 
rational decision making; in the second, politics shapes knowledge, which 
highlights how political priorities and institutional agendas commission, 
filter, and selectively amplify research to fit pre-existing goals; the third, 
co-production, views knowledge and policy as mutually constituted 
through ongoing interaction, joint problem framing, and overlapping roles, 
with researchers also serving as expert advisers; and the last, autonomous 
spheres, treats science and policymaking as largely separate systems with 
distinct logics that communicate only intermittently, so that influence 
tends to be indirect and long-term rather than immediate. This thesis 
primarily adopts the co-production perspective because it better captures 
the iterative, negotiated, and relational nature of policy analysis in the 
Mozambican cases examined. In many policymaking processes, actors 
move between roles, for example, as researchers producing evidence and 
as experts advising government and producing technical reports or 
conducting research in the field, making the boundaries between 
knowledge generation and policy influence fluid rather than fixed. This 
perspective supports a richer understanding of how knowledge is not 
simply transferred but co-created through interactions and institutional 
contexts.  
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2.3.1. The Context of Research and Policymaking in 
Mozambique  

In Mozambique, the Ministry of Agriculture, Environment and 
Fisheries is the central government body responsible for planning, 
directing, monitoring, evaluating, and ensuring the implementation of 
legislation and public policies concerning agriculture, livestock, food 
security, fisheries, land and natural resource management, the 
environment, climate change, and conservation. Its mandate includes 
proposing policies, strategies, and legislation and coordinating and 
overseeing the implementation of sectoral plans, programmes, and projects 
(Government of Mozambique, 2025). Over the past decade, institutional 
reforms have consolidated agriculture, environment, and fisheries under 
one ministry to promote integrated and sustainable policy approaches 
(FAO, 2021). 

A key institution under the Ministry is the Fundo Nacional de 
Desenvolvimento Sustentável (National Fund for Sustainable Development, 
FNDS), established to manage and channel resources for rural and 
agricultural development (Fundo Nacional de Desenvolvimento 
Sustentável [FNDS], 2022). FNDS oversees large-scale projects focused on 
land management, biodiversity conservation, climate resilience, and 
agricultural modernization, many of which are implemented with 
international support, particularly from the World Bank and development 
partners (World Bank, 2020). To ensure compliance with environmental 
and social standards, FNDS produces safeguard instruments such as 
Environmental and Social Management Frameworks (ESMPs), 
Resettlement Policy Frameworks, and Stakeholder Engagement Plans 
(FNDS, 2022). 

Agricultural research in Mozambique operates within a context of 
smallholder farming systems characterized by severe financial constraints 
and limited input use (Leonardo et al., 2015). According to Suit and 
Choudhary (2015), the Mozambican government adopted the Strategic Plan 
for Agricultural Development (PEDSA 2010–2019), which focused on 
increasing food availability, expanding sustainable land and water 
management, improving market access, and strengthening agricultural 
research and extension services. Existing studies on agricultural research 
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in Mozambique show that scientific production has increased since 2011 
but remains limited and unevenly distributed, both geographically and 
thematically. Research is heavily concentrated on agronomic techniques, 
while critical areas such as post-harvest losses, market systems, and social 
dimensions remain underexplored, indicating a misalignment between 
research priorities and the structural challenges of the agricultural sector 
(Come et al., 2020). The sector faces multiple risks that require integrated 
management approaches (Suit & Choudhary, 2015). Strategic opportunities 
exist in investing in staple crops such as maize and cassava, with the central 
and northern regions showing the greatest potential for poverty reduction 
through agricultural investment (Bias & Donovan, 2003). 

Research on policymaking in Mozambique reveals major challenges 
in translating research evidence into effective implementation (Cambe et 
al., 2022). In agriculture, evidence shows that improving smallholder 
market participation depends on strategic public investments in rural 
infrastructure, including roads, input development, price data coverage, 
local storage capacity, and electricity grid expansion (Benfica & Mather, 
2013). Policy recommendations further emphasize improving competition 
in out-grower schemes, facilitating smallholder participation in sugar cane 
development, addressing VAT constraints on agricultural imports, and 
adopting transparent, rules-based approaches to market interventions 
(Benfica & Mather, 2013). 

More broadly, policymaking in Mozambique has often been shaped by 
donor priorities and international frameworks, reflecting the country’s 
dependence on external financing (Hanlon & Mosse, 2010). While national 
strategies such as PEDSA (Strategic Plan for the Development of the 
Agrarian Sector) articulate long-term goals, policy implementation 
frequently depends on project-based funding and safeguard requirements 
from international financial institutions (World Bank, 2020). This creates 
both opportunities for innovation and challenges in ensuring coherence, 
national ownership, and sustainability. In agriculture, policymaking has 
been particularly influenced by concerns around food security, land tenure, 
and environmental sustainability, requiring a balance between 
development imperatives and social and ecological safeguards (Tostão & 
Boughton, 2010). 
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The documentation generated by the Ministry and FNDS, including 
laws, strategic frameworks, project documents, technical manuals, and 
monitoring and evaluation reports, constitutes a comprehensive record of 
how Mozambique’s agricultural and rural development agenda has been 
shaped (FNDS, 2022). Analysing these materials provides understanding of 
national priorities, governance mechanisms, and the challenges of aligning 
agricultural growth with social and environmental safeguards. For the 
present study, a total of 246 documents were collected from the Ministry of 
Agriculture, Environment, and Fisheries and affiliated institutions. These 
materials provide a picture of institutional practices, policy design, and 
project implementation in Mozambique’s agricultural and rural 
development sector.  
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3. Literature Review 

This chapter reviews previous studies on scientific output, patterns of 
collaboration, citation impact, and the visibility of African science, with 
particular attention to Sub-Saharan Africa and agricultural research. The 
review is structured around thematic axes that help explain the structural 
dynamics shaping knowledge production on the continent. 

The chapter begins by examining patterns of scientific production in 
Africa, highlighting growth trends, areas of specialization, and persistent 
structural inequalities. It then addresses research on scientific collaboration 
and co-authorship, emphasizing the central role of international 
partnerships and the asymmetries embedded in global research networks. 
The review subsequently discusses citation impact and the visibility of 
African knowledge, analysing how bibliometric systems both reflect and 
reproduce global hierarchies of scientific recognition. 

Within this broader framework, agricultural research is treated as a 
specific analytical case because of its strategic importance for African 
development and its relationship with policy and practice. This focus 
makes it possible to examine how global and regional scientific dynamics 
are expressed at the local level, and how agricultural scientific production 
may be connected to the design and implementation of agricultural 
policies. Mozambique is used as a national example through which these 
dynamics can be examined more closely. 

The chapter further examines the coverage of African scientific 
production in major bibliometric databases, underscoring the limitations of 
traditional platforms such as WoS and Scopus, particularly regarding the 
underrepresentation of African research. In contrast, more inclusive data 
sources such as OpenAlex, Dimensions, and AJOL are discussed as 
mechanisms that may broaden the visibility of diverse forms of research 
output. 

Finally, the chapter focuses on the use of bibliometric indicators to 
assess research impact on policymaking, while also addressing their 
conceptual and methodological limitations. This discussion opens space for 
complementary perspectives that connect bibliometric visibility with 
evidence of research use beyond academia. It points towards approaches 
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that examine how research is used in policy documents, governmental and 
technical reports, and other non-academic texts, where knowledge may 
inform decision making even when it is not highly cited in scholarly 
literature. These perspectives help shift the focus from academic 
recognition alone to broader forms of societal relevance, offering a more 
comprehensive understanding of the influence of research in African 
contexts. 

3.1 Purpose and Analytical Scope of the Literature 
Review 

The purpose of this literature review is to place the present study 
within existing bibliometric research on African science and to clarify the 
focus of the analysis. The review is guided by three related objectives. 

The first objective is to identify basic bibliometric patterns related to 
scientific production, collaboration, citation impact, and visibility, as 
shown in studies at the global and African levels. These patterns provide 
reference points that help interpret the findings of the present study. The 
literature consistently shows growth in African scientific production, but 
this growth is uneven and concentrated in a limited number of countries, 
institutions, and thematic areas. At the same time, African science is 
characterized by strong international collaboration and unequal citation 
visibility, which shape how research from the continent becomes visible in 
global scientific systems. 

Second, the review discusses the limitations of bibliometric 
approaches when they are applied to African research contexts. The 
literature often points to structural biases linked to database coverage, 
language, disciplines, and publication channels, which influence how 
African science is represented and evaluated. This issue is especially visible 
in studies that examine the coverage of African science in major 
bibliometric databases such as WoS and Scopus, as well as in newer sources 
such as Dimensions and OpenAlex. These studies show that part of African 
research, particularly work published in local journals and regional 
sources, is not adequately covered. As a result, entire areas of knowledge 
production may appear marginal or invisible when analysis relies only on 



 
39 

conventional databases. This limitation is particularly important in applied 
fields such as agriculture, where research often circulates through technical 
documents, development reports, and non-indexed journals. The review 
therefore shows the limits of depending only on conventional indicators 
and data sources to assess research activity and impact in Africa. 

Third, the review identifies the empirical and conceptual gaps that 
motivate the present study. Although many studies have examined African 
scientific production, collaboration networks, citation impact, and database 
representation, fewer have connected bibliometric patterns with evidence 
of research use beyond academia. In particular, limited attention has been 
given to how research is used in policymaking and how policy documents 
cite and use scientific knowledge. Studies that use policy citations as 
evidence of research use are still relatively scarce in African contexts, even 
though policy documents represent an important space where research 
may inform decision making and development strategies. This gap is 
especially relevant for applied research fields such as agriculture, where 
the relevance of research is often linked to policy and practice rather than 
only to academic citation indicators. Therefore, the present study is 
positioned at the intersection of bibliometric analysis, database coverage, 
and policy citation analysis.  

3.2 Production of Science in Africa 

This section starts by presenting the first and most influential 
bibliometric studies on African scientific production and areas of 
specialization, examining long-term trends and the main research themes. 
It then synthesizes key findings from the literature, particularly the 
concentration of scientific production in a few leading countries and the 
role of structural constraints in shaping both research output and its 
visibility. 

Next, the focus shifts to collaboration and co-authorship patterns in 
Africa, highlighting how collaboration is largely shaped by international 
actors from the Global North. Finally, the section addresses issues related 
to citation and the impact of research in Africa, discussing how visibility 
and recognition are distributed across countries, fields, and collaboration 
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arrangements. Throughout the literature review, Mozambique is used as an 
illustrative example and as a point of comparison with broader trends in 
African science and within the Sub-Saharan African region.  

3.2.1. Contributions to Scientific Output and Field 
Specialization 

Research on African scientific production has aroused growing interest 

among researchers on the continent, with the appearance of several studies 

aimed at analysing both the production and the impact of research carried out in 

Africa. Despite this, there are still few studies dedicated to understanding the 

nuances of African scientific production. In this section, the aim is to 

contextualize such studies carried out in Africa, underscoring their main 

characteristics and approaches. Bibliometric studies have been used to compare, 

analyse, and explain the structure of scientific research in different areas, and 

can be more generic, focusing on the patterns of a specific field of knowledge 

across the continent, or more regional, focusing on specific parts of Africa. 

There are also national studies that analyse the scientific production of a country 

in all or certain areas of knowledge. This section seeks to explore experiences 

with bibliometric studies on the continent, showing that most of them do not aim 

to cover all scientific areas, but rather to focus on different levels of analysis. 

Some deal with Africa more generally but are focused on specific fields; others 

are carried out at the national level; and there are still others which focus on 

African knowledge production and its collaborative networks. These studies are 

relevant to this work, as they reveal trends in the analysis of African scientific 

research, especially regarding the motivations, techniques used, and main results 

obtained. 

Concerns with the contribution of African research have always been 

present and the subject of investigation by various authors (Arvanitis et al., 

2000; Narváez-Berthelemot et al., 2002; Tijssen, 2007). A pioneering study by 

Arvanitis et al. (2000), based on the PASCAL database, mapped regional and 

thematic discrepancies, pointing to the decline of basic sciences, relative 

stagnation of agriculture and medicine, and marked expansion of engineering, 

especially in North African countries such as Egypt, Algeria, Tunisia, and 

Morocco. These results were confirmed in a later study by Narváez-Berthelemot 

et al. (2002) who verified the concentration of production in South Africa and 
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Egypt, and the predominance of areas such as clinical medicine, biology, and 

chemistry. 

Most studies agree that Africa’s scientific output remains concentrated in 

a small number of countries, especially South Africa, Egypt, Nigeria, and 

Kenya, where research infrastructures and policy frameworks are more 

consolidated (Cerdeira et al., 2023; Pouris & Pouris, 2009; Sooryamoorthy, 

2018; Toivanen & Ponomariov, 2011). These countries have advanced higher 

education and research systems, and allied to this, consolidated higher education 

and research policies (Vieira & Cerdeira, 2022). In contrast, most African 

countries have poor education infrastructures and deficient higher education 

policies (Sooryamoorthy, 2018). A characteristic that can be seen throughout is 

the low level of collaboration at the level of African countries (Cerdeira et al., 

2023). Nevertheless, bibliometric studies have been applied in different 

contexts, allowing the comparison of research results in the various sectors 

central to the continent's social and economic development, especially in 

countries and regions with greater scientific production (Confraria & Godinho, 

2015). 

Regarding patenting, Pouris and Pouris (2009) provided an early continent-

wide assessment of African scientific publications and patents for the period 

2000–2004. Their study showed that Africa accounted for only a small share of 

global scientific output and that patenting activity was both limited and 

concentrated in a small number of countries. Using Scopus publication data for 

1990–2019 and patent records from WIPO PATENTSCOPE, Patra and Muchie 

(2021) updated and extended this analysis to the member countries of the 

African Union. Although they identified growth in scientific publications and a 

cumulative total of 18,827 patents, they found that patenting remained very 

limited across most of the continent and was heavily concentrated in South 

Africa, which accounted for more than half of the patents identified. Similarly, 

Confraria and Godinho (2015) found that the recent growth in African scientific 

production had generally not been accompanied by a comparable development 

in technological innovation. In their analysis, South Africa was the only African 

country in which a substantial connection between scientific knowledge 

production and patenting could be observed. 

Pouris and Ho (2014) identified a disciplinary imbalance in African 

scientific output, a pattern confirmed by subsequent studies. The literature 

consistently points to three features: concentration of production in a few 

countries, reliance on international co-authorship, and structural asymmetries 
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that constrain research impact (Dosso et al., 2023; Mouton & Blanckenberg, 

2018; Tijssen & Winnink, 2022). 

Recent studies show that scientific research in Africa faces a number of 

challenges, as illustrated by Mouton and Blanckenberg (2018), who note a 

recession in the evolution of African science in the 1980s and 1990s, strongly 

associated with brain drain, the impact of World Bank policies on higher 

education, the colonial legacy of scientific institutions, political instability and 

conflicts, weak budgetary prioritization by governments, and dependence on 

external agendas and funding. Moreover, Sooryamoorthy (2018) shows that a 

few countries account for the largest share of production, especially South 

Africa and Egypt. Mouton and Blanckenberg (2018) further point out that, 

despite the growth of output in some countries, structural constraints remain, 

such as scarce resources, poorly consolidated scientific policies, and strong 

dependence on external collaborations and funding, which condition the 

visibility and impact of the science produced on the continent. 

Confraria and Godinho (2015) analysed the impact of African scientific 

production with a focus on the growth of publications and collaboration 

networks. The authors discussed the potential applications of new knowledge 

and the challenges of integrating science and technology into development, 

highlighting issues such as brain drain, the legacy of colonial science, and the 

need for scientific investments adapted to the African context. The authors found 

that, although scientific production is expanding, the number of countries that 

contribute significantly to this growth has decreased. South Africa, Kenya, 

Egypt and Nigeria stand out as the main producers of knowledge on the 

continent. In addition, the authors identified that countries such as Kenya, 

Uganda, Tanzania, Malawi, Zambia, and Mozambique have achieved high 

scientific impact due to specialization in areas such as immunology and 

microbiology, associated with high rates of international collaboration. 

Narrowing the focus to Sub-Saharan African science production, 

excluding Algeria, Egypt, Morocco, and Tunisia, Sooryamoorthy (2018) shows 

that the region published 217,897 articles between 2000 and 2015, representing 

59% of African scientific production. This gives an average of 4,636 articles per 

country, about 64% of the continental average. Production is heavily 

concentrated: South Africa alone accounts for 45% of the region's production, 

followed by Nigeria (11%), Kenya (7%), Ethiopia (4%), Tanzania (3%), 

Cameroon (3%), Uganda (3%), and Ghana (3%). These eight countries add up 

to 79% of the regional total. Over the periods analysed, South Africa's share fell 
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slightly from 47% (2000–2004) to 44% (2005–2009) but the country maintained 

its lead between 2010 and 2015. Figures for Nigeria varied, Kenya maintained 

a prominent position, and Tanzania and Cameroon increased their share. 

Sub-Saharan Africa is seeing growth in scientific research, although there 

are clear topic areas where research is stronger, and outside the main centres, 

science is still not well established (Sooryamoorthy, 2018). When it comes to 

management of research data, South Africa is the country that makes its research 

data most available in data repositories. Sub-Saharan Africa contributes a mere 

0.03% of the world's research data, compared to 1.4% of the world's research 

articles. Research institutions and universities are the major contributors of 

research data, which largely focuses on genetics and heredity, biochemistry and 

molecular biology, agriculture, and forestry (Onyancha, 2016). 

The low productivity of scientific research remains a concern, particularly 

in Sub-Saharan Africa, where, with the exception of South Africa, production 

remains limited (Cerdeira et al., 2023). The continent lacks an integrated 

research infrastructure that connects universities and the industrial sector, which 

further weakens the potential of African science. There is also a scarcity of 

studies aimed at analysing the relationship between universities and industry, as 

well as limited interest in investigating this connectivity, especially in Sub-

Saharan Africa (Zavale & Langa, 2018). 

The studies discussed above use bibliometric analysis to examine research 

trends at the continental level and demonstrate the value of these methods for 

developing a broad understanding of fields such as medicine, Indigenous 

studies, and information science. A recurring finding is that research conducted 

by African scholars on issues affecting the continent remains limited and 

unevenly distributed. Although the absolute number of publications produced in 

Africa has increased and these subjects have received greater attention, Africa’s 

share of global research output has not grown at the same rate and, in some areas, 

has declined relative to worldwide growth. Research production also remains 

highly concentrated in a small number of countries, particularly South Africa, 

Egypt, Kenya, and Nigeria, while scholars and institutions from Europe and 

North America continue to play a prominent role in research concerning the 

continent. 

Within this broader continental context, it becomes important to examine 

how these patterns manifest at the national level. The case of Mozambique 

provides a relevant example, allowing a closer analysis of how structural 

constraints, collaboration, and themes shape scientific production in the country. 
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3.2.1.1. Contributions to Scientific Output and Field 
Specialization in Mozambique  

When it comes to Mozambique, recent years have seen growth in the 

number of general bibliometric studies and several more specific studies aimed 

at exploring certain areas of knowledge.  

Research productivity in Mozambique closely resembles the context of 

research in Sub-Saharan Africa as a whole, as shown by Zimba (2010) in his 

analysis of scientific publishing in Mozambique focusing on the political 

dimension and the process of institutionalization of science and technology. 

Bibliometrics was used in the study to draw a profile of Mozambican scientific 

production, covering the period from the creation of the first scientific 

institutions in the 1960s to 2009 through a search in WoS. Zimba (2010) found 

that research in Mozambique has been seeing sharp growth, mainly allied to the 

expansion of higher education beginning in 1996. The main publication vehicle 

is journals indexed in European and North American countries, with only three 

African journals used as publication vehicles. Zimba (2010) argues that the high 

rate of publication with foreign co-authorship is due to structural factors of the 

Mozambican scientific system. Among them, the absence of national journals 

with regular periodicity stands out, which pushes authors to submit their work 

to foreign journals. Added to this is the fact that many publications are the result 

of doctoral theses and training trajectories abroad, which naturally consolidate 

links with supervisors and international teams. Finally, partnerships and projects 

funded by external organizations such as SIDA/SAREC (the Swedish research 

cooperation agency supporting capacity building and collaborative research), 

the World Bank, and USAID shape networks and opportunities for research and 

publication, while reinforcing international insertion and dependence on the 

national scientific system. This component of publication with foreign partners 

had already been observed previously in studies focused on the veterinary field 

such as Zimba (2003) and Zimba and Mueller (2004). 

In a more recent study, Matiquite (2018) complemented earlier research by 

establishing a baseline of Mozambican scientific production indexed in Web of 

Science between 2000 and 2015. The study highlighted the tension between 

national science policies and the country’s actual capacity for scientific 

publication. It identified 1,536 articles authored by 896 researchers affiliated 

with approximately 100 institutions. Eduardo Mondlane University occupied a 

central position, while a substantial proportion of the researchers and 

publications was concentrated in public health institutions. The circulation of 
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knowledge occurs mainly through journals based in the USA and the UK, with 

titles such as PLOS ONE and Malaria Journal among the most recurrent, and a 

predominance of English and of subscription models, which limits domestic 

appropriation.  

The high specialization in health sciences in Mozambique, especially in 

clinical medicine, public health, and certain tropical and infectious diseases 

(HIV/AIDS, malaria, tuberculosis), has also been noted by Confraria and 

Godinho (2015) and more recently by Devesse et al. (2025a). Moreover, when 

analysing health research in Mozambique between 1975 and 2019, Chissaque et 

al. (2024) found that Mozambique was the most productive country among 

African Portuguese-speaking countries as of 2008. As previously verified, co-

authorship was carried out with authors from the Global North and the research 

areas with the highest incidence were HIV, malaria, and tuberculosis, which 

explains, in part, the more robust performance of health relatively. Growth was 

driven by networks and consortia and by a strong presence in international 

journals. However, the authors highlight territorial asymmetries of scientific 

capacity, which are more evident when comparing health with areas such as 

agriculture, where dissemination is mainly technical and in non-indexed 

journals. Nevertheless, dependence on external consortia persists, suggesting 

vulnerability when funding flows fluctuate. The prominence of health research 

was also identified by Waete et al. (2024) in their analysis of open access 

publishing in Mozambique. Using WoS records affiliated with Mozambican 

institutions, the authors found a substantial proportion of open access 

publications, particularly in the health sciences and among universities and 

research institutions with strong international collaboration, such as Eduardo 

Mondlane University. They attribute this growth mainly to partnerships with 

international institutions and the deposit of publications in institutional 

repositories. The study also reveals a marked thematic concentration in health, 

while research in fields such as agriculture and environmental science is more 

dispersed and often circulates through grey literature and non-indexed channels, 

thereby reducing its visibility in major bibliographic databases.  
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3.2.2. Collaboration and Co-Authorship Patterns 

This section focuses on collaboration and co-authorship patterns. The 
literature on African science shows that collaboration has been one of the 
central focuses of bibliometric analyses on the continent. Compared to 
other classical bibliometric themes, such as productivity or citation impact, 
studies on Africa give particular attention to co-authorship networks, as 
these reveal the structural insertion of African science into the global 
scientific system. 

One of the most consistent findings is the strongly international 
character of African scientific collaboration. Research produced on the 
continent tends to be developed predominantly in partnership with 
researchers and institutions located outside Africa, especially in Europe 
and North America. In contrast, intra-African collaboration, that is, 
collaboration between countries within the continent, appears at 
comparatively lower levels. This pattern is often interpreted as reflecting 
historical asymmetries in the distribution of scientific resources, research 
infrastructures, and access to funding. Therefore, while international 
collaboration contributes to the visibility and integration of African science 
into wider scientific networks, the literature also points to the relative 
fragility of regional African co-authorship networks. 

Focusing on Sub-Saharan Africa, Onyancha and Maluleka (2011) 
analysed patterns and impacts of research collaboration and found that 
collaboration within the region remains limited overall. However, when 
such collaboration occurs, it is more likely to take place between countries 
within the same geographical region than across regions. The scientific 
impact of international collaboration was found to be higher than that of 
intra-African collaboration. South Africa emerged as the most productive 
country, with strong links to neighbouring countries, highlighting the 
importance of geographical proximity in shaping knowledge production. 
The authors recommend strengthening knowledge co-production in Sub-
Saharan Africa through initiatives such as student and staff exchanges, the 
identification of shared research priorities, stronger research networks, 
more frequent regional conferences, and targeted funding for collaborative 
research. Similar results were found by Cerdeira et al. (2023), who noted 
that participation in international research networks can be an effective 
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strategy to boost scientific production, especially in contexts marked by 
scarcity of resources. They also stressed that science policies must be 
adapted to the specificities of each country, since the African scientific 
landscape is highly diverse. Common language and colonial past were 
identified as factors facilitating collaboration, revealing a certain 
dependence on old colonial connections. 

In the same vein, Vieira and Cerdeira (2022) analysed the integration 
of African countries in international research networks and found a 
progressive growth of this integration over time. Collaborations between 
African countries have become more visible, and the continent's presence 
in international networks has increased, especially in natural sciences and 
medical and health sciences. However, weaknesses persist in engineering, 
agricultural sciences, and social sciences and humanities. Egypt, Nigeria, 
Kenya, and South Africa stand out as countries with strong regional 
collaboration capacity. 

Investigating what factors influence international collaboration in 
Africa, Confraria et al. (2020) show that researchers who did their PhD 
outside Africa, worked or visited abroad, and received higher shares of 
international funding collaborate more frequently with partners outside 
the continent. Mobility, funding, academic age, scientific productivity, and 
gender inequalities shape these patterns. In other words, mobility expands 
networks, external funding lowers barriers to research, and experience and 
productivity raise the visibility of authors, increasing the chances of 
international co-authorship. Similar results were found by Beaudry et al. 
(2023) and Mouton et al. (2009). 

Earlier work also shows that intra-African co-authorship has 
historically been very low. For example, within the Southern African 
Development Community (SADC) only around 3% of papers were co-
authored by two or more SADC countries (Boshoff, 2010). Africa’s 
collaboration network is often described as divided into regional zones 
(Southern–Eastern, Western, Northern), with South Africa and a few 
clusters playing central roles (Toivanen & Ponomariov, 2011). 
Collaboration patterns are influenced more by shared history, language, 
and location than by global trends (Adams et al., 2014; Vieira & Cerdeira, 
2022). In West Africa, countries collaborate more with developed nations 
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than with each other, with Nigeria partnering mainly with France, the USA, 
and the UK (Mêgnigbêto, 2013). 

There is consensus that African research depends heavily on external 
partnerships (Cerdeira et al., 2023; Dosso et al., 2023; Pouris & Ho, 2014). 
However, authors disagree on the implications. Many interpretations view 
collaboration as structural dependency sustained by donor-driven agendas 
and limited domestic funding (Mouton & Blanckenberg, 2018). In contrast, 
Confraria et al. (2020) show that collaboration may also be a strategic 
pathway for visibility and resource acquisition, reframing collaboration as 
capacity building rather than dependence. 

Mozambique reflects these broader patterns. Studies show strong 
concentration of visibility and productivity in institutions such as UEM, 
Manhiça Health Research Centre (CISM), and National Institute of Health 
(INS) (Devesse et al., 2025a), with a small nucleus accumulating citations 
and leading networks, in line with Price’s Law. International publication, 
mainly in English and in Global North journals, reinforces external 
dependence (Devesse et al., 2025b; Matiquite, 2018; Zimba, 2010). The 
national publishing ecosystem remains weak, and agricultural research 
often circulates through grey literature. 

Other studies in Mozambique (Balsan et al., 2024; Cambaza, 2023; 
Fekete, 2024) show fragmentation of themes and weak national 
collaboration. Health leads in terms of visibility, while agriculture and 
environmental sciences show intermittent indexed presence. Across fields, 
authorship and citation influence are concentrated in a small core. 

To summarize, Sub-Saharan Africa is experiencing growth in 
scientific research, but this progress remains concentrated in a few 
countries and institutions. International partnerships dominate 
collaboration and visibility, while intra-African cooperation remains 
limited and uneven. Historical, linguistic, and funding structures continue 
to shape networks. Thus, African science networks are expanding but 
remain marked by asymmetries, concentration of influence, and uneven 
regional integration. 
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3.2.3. Citation Impact and Visibility 

The quality of scientific publications has historically been associated 
with the number of citations they receive, since citations constitute the 
empirical basis of most bibliometric indicators used in research evaluation. 
Citation-based indicators underpin widely applied metrics to measure 
scientific impact and influence, thus occupying a central place in evaluative 
bibliometrics (Repiso et al., 2020). However, although citations remain one 
of the main elements used in the evaluation of scientific impact, they 
mainly reflect academic recognition and visibility in bibliographic systems, 
and do not necessarily capture the social, economic, or political relevance 
of the knowledge produced. As Moed (2009) points out, although it is valid 
to interpret citations as indicators of intellectual influence, the impact of 
citations and scientific significance do not necessarily coincide, which 
requires a cautious and contextualized interpretation of these indicators. 

Despite the wide use of citation indicators in scientific evaluation, 
there are relatively few studies that are exclusively dedicated to the 
analysis of the impact of citations of scientific knowledge produced in 
Africa. Most of the bibliometric literature on African science has privileged 
indicators of production and international collaboration, using citations 
mainly as complementary measures of performance or visibility. Studies 
focusing specifically on citation patterns, their determinants, and their 
implications for the visibility of African science thus remain limited, 
fragmented, and heavily dependent on selective databases such as the WoS. 

In this context, Tijssen (2007) demonstrated that, between 1980 and 
2004, the impact of citations of African scientific production remained 
persistently below the world average. Even African publications with 
international co-authorship had normalized impact indices of around 0.9, 
while exclusively national publications rarely exceeded 0.6. These results 
showed a strong association between international collaboration and 
greater visibility demonstrated through citations, but also revealed that 
internationalization, by itself, was not enough to eliminate the structural 
impact deficit. Tijssen stressed that these standards did not necessarily 
reflect low scientific quality, but rather structural constraints, including 
institutional limitations, poor coverage of African journals in international 
databases, and heavy reliance on external editorial channels. 
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The results identified by Tijssen (2007) were later reinforced by 
Confraria and Godinho (2015), who showed that, despite the growth of 
African scientific production after the mid-2000s, the impact of citations 
remained highly unequal between countries and scientific areas. Only a 
very limited number of countries, particularly South Africa, managed to 
reach or approach the world average of citation impact, especially in highly 
specialized areas with strong international insertion. Most African 
countries continued to have low levels of citations per publication, 
confirming the persistence of structural asymmetries in scientific visibility. 

A relevant contribution to the understanding of the mechanisms that 
affect the impact of citations in Africa comes from studies on scientific 
collaboration. Onyancha and Maluleka (2011), when analysing patterns of 
co-authorship and impact of citations in Sub-Saharan African countries, 
demonstrated that intra-African collaboration contributes in a very limited 
way to both the production and impact of citations. In contrast, 
collaboration with partners outside the continent is systematically 
associated with higher citation averages. The authors showed that articles 
resulting from international collaboration have a significantly greater 
impact than those produced exclusively at the national or continental level. 
Similar results were later verified by Vieira et al. (2022). 

In a complementary way, studies such as those by Asubiaro (2019) 
show that the impact of citations of African publications is strongly 
influenced by the type of collaboration, place of publication, and role 
played by the authors. Articles published outside Africa, with international 
funding and external co-authorship, tend to receive significantly more 
citations. However, when African researchers occupy leadership positions, 
such as the main authorship, the impact tends to be smaller, revealing 
persistent asymmetries in scientific recognition. 

By studying literature on international collaboration involving Africa, 
Vieira (2022) found that the resulting publications achieved a citation 
impact above the world average. This was demonstrated by the Category 
Normalized Citation Impact (CNCI), which compares the citation 
performance of publications with the global average for documents of the 
same field, year, and document type, and by the proportion of publications 
ranked among the world’s top 10% most cited. These findings suggest that 
some research topics and forms of international collaboration involving 
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Africa attain high scientific visibility, although this impact remains 
selective and concentrated in particular fields, institutions, and 
collaborative networks. 

Patra and Muchie (2021), when analysing more than 760,000 African 
publications indexed between 1996 and 2018, observed that more than 92% 
of African documents received at least one citation. The average number 
of citations per African document was higher than in regions such as Asia 
and Eastern Europe, although still lower than the world average. These 
results challenge previous interpretations that automatically associate 
African science with low citation impact, demonstrating that, when 
indexed in databases with greater coverage, African production can 
achieve relevant levels of academic visibility. However, the study also 
confirms a strong concentration of impact, with South Africa largely 
dominating citation indicators and having the highest h-index on the 
continent, while many countries remain peripheral. 

Several studies also underscore that the impact of citations in Africa 
is unevenly distributed among countries and institutions. South Africa, 
Egypt, Nigeria, and Kenya consistently emerge as the main contributors to 
the highly cited output, reflecting more consolidated research 
infrastructures, better funding mechanisms, and greater integration into 
international networks. In contrast, most African countries have low 
average levels of citation impact, often attributed to structural asymmetries 
rather than research quality. These asymmetries include limited access to 
high-impact journals, language barriers, disciplinary biases in databases, 
and dependence on international contributors for publication in prestigious 
channels. Asubiaro et al. (2024) and Beaudry et al. (2018) therefore warn 
against direct comparisons with global averages, arguing that citation 
indicators reflect both database coverage and disciplinary composition as 
well as scientific merit. 

More recently, Tijssen and Winnink (2022) noted that African 
participation in global science has been gradually increasing, driven mainly 
by international and intercontinental cooperation. Measuring this 
excellence by the percentage of publications with African affiliation that 
are among the 10% most cited in the world (adjusted by scientific area and 
year), the proportion increased from 5.5% (2000–2005) to 7.5% (2011–2016). 
Even excluding publications co-authored internationally, the percentage 



 
52 

rises from 3.3% to 4.1%, which indicates endogenous improvement in the 
period. However, these figures do not represent Africa’s share of the most 
cited articles worldwide but rather the fraction of African publications that 
reach this level. As the world benchmark is 10%, the figure of 7.5% still 
signals average performance below the global standard and African 
underrepresentation in the most cited stratum. 

Tijssen and Winnink (2022) deepen this discussion by introducing the 
distinction between global excellence and local excellence. They show that 
global excellence, operationalized through citation indicators such as the 
proportion of publications in the top 10% most cited, is strongly associated 
with international collaboration outside Africa. When these collaborations 
are excluded, Africa's share of the top 10% remains significantly lower than 
the world average. They also show that in the most research-intensive 
African universities, more than 80% of citations to highly cited publications 
come from outside the continent, evidencing a strong external dependence 
on citation visibility. 

Mozambique reflects these regional trends even more strikingly. 
Bibliometric studies consistently show that the visibility of the country's 
citations is largely driven by health research, particularly on topics such as 
HIV/AIDS, malaria, and tuberculosis. Zimba (2010) and Matiquite (2018) 
demonstrated that Mozambican publications indexed in WoS and Scopus 
are predominantly co-authored with foreign researchers and published in 
international journals based in Europe and North America. More recent 
analyses by Devesse (2025) and Devesse et al. (2025a, 2025b) confirm that 
the impact of citations and authorial visibility are concentrated in a small 
number of institutions, namely UEM, CISM, and the INS. These institutions 
occupy central positions in collaboration and citation networks, while 
many researchers with national affiliation remain peripheral and emerge 
mainly as co-authors, rarely as lead authors. 

For Devesse et al. (2025b), this concentration reflects a structural 
pattern in which a relatively small number of actors account for a 
disproportionately large share of scientific output and visibility. In 
Mozambique, this dynamic is reinforced by international consortia, 
external funding, and publication in high-impact English-language 
journals. While these configurations increase international visibility, they 
also contribute to thematic concentration and dependence on external 
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research agendas. Devesse et al. (2025b) also show that peaks in visibility 
by citations are strongly associated with high levels of international 
collaboration and publication in prestigious journals, suggesting that 
visibility gains are uneven and contingent on access to global publishing 
infrastructures. 

In contrast, agricultural research in Mozambique has a lower level of 
citation visibility. Although agriculture is one of the country's areas of 
scientific expertise after health, much of the production circulates in the 
form of grey literature, technical reports, project documents, and non-
indexed journals. Studies by Matiquite (2021) and Waete et al. (2024) show 
that agricultural and environmental sciences are underrepresented in the 
main bibliometric databases, resulting in low levels of citations, despite 
their high relevance to national development. The gains associated with 
open access in Mozambique are also concentrated in the area of health, 
while agricultural research has dispersed publication channels and a weak 
presence in WoS and Scopus. As a result, citation-based indicators provide 
only a partial view of the contribution and influence of agricultural 
research. 

Although several authors recognize the growth in the number of 
scientific publications in Africa (Asubiaro & Onaolapo, 2023; Mouton & 
Blanckenberg, 2018; Tijssen, 2007), many question its impact (Confraria & 
Godinho, 2015; Pouris & Ho, 2014; Sooryamoorthy, 2018; Tijssen & 
Winnink, 2022), and this concern is even greater when discussing coverage 
in international databases with greater prestige such as WoS and Scopus 
(Arvanitis et al., 2000; Asubiaro & Onaolapo, 2023; Sawyerr, 2014). The 
discussion of the coverage of African literature in these databases will be 
deepened in the section 3.4 on the coverage of African science. 

In summary, these studies show that the impact of citations of African 
scientific production has evolved over time but remains deeply marked by 
structural inequalities. Earlier analyses emphasize low levels of impact and 
marginalization, while more recent studies point to relative improvements 
and greater complexity. Still, visibility remains highly concentrated by 
country, scientific area, and type of collaboration. This suggests that 
citations should be interpreted primarily as indicators of scholarly visibility 
within specific bibliographic systems, rather than as direct measures of the 
scientific or social relevance of knowledge produced in Africa. 
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3.3 Bibliometric Studies on Agricultural Research 

This section introduces bibliometric studies on agricultural research 
to help understand how knowledge production in agriculture is structured, 
financed, and communicated, and how these conditions shape both 
scientific output and visibility. 

Agricultural research in Africa has seen notable developments in 
terms of personnel, but financial resources have not kept pace. Over the 
past three decades, there has been an impressive increase in agricultural 
research staff in Sub-Saharan Africa. However, financial investments have 
not matched this growth, leading to a decline in spending per scientist and 
resources being spread thinly across a growing number of researchers, 
which negatively impacts the efficiency and effectiveness of agricultural 
research (Pardey et al., 2006).  

A growing body of literature critiques the perception of agricultural 
mechanization in Africa. Historically, mechanization has been viewed as a 
threat to employment, leading to policy hesitation. However, Daum and 
Birner (2020) challenge these assumptions, arguing that evidence-based 
policies could drive sustainable mechanization without displacing labour. 
The underlying issue is not merely mechanization adoption but rather how 
it is integrated within existing agricultural frameworks. Similarly, Santana 
et al. (2021) state that stagnation in technological progress results from 
heterogeneous returns on agricultural innovations, necessitating a 
nuanced approach to technology dissemination. 

Emerging fields of research, such as climate-smart agriculture (CSA) 
and precision agriculture, are being promoted as means of adapting to 
climate change in Africa. Yet, the research landscape in this domain 
remains fragmented and dominated by a few countries. Barasa et al. (2021) 
argue that national CSA Investment Plans are essential for structured 
implementation. The limited participation from diverse African nations 
suggests systemic barriers to knowledge dissemination and resource 
access. Similarly, precision agriculture, while promising, faces socio-
economic and technological challenges, with Nyaga et al. (2021) noting that 
the field remains largely dominated by non-African researchers. This lack 
of local expertise raises concerns about the applicability and scalability of 
externally driven research models. 
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For contextualization purposes, this section starts by presenting some 
general bibliometric studies on agriculture across the world, excluding 
Africa. Cañas-Guerrero et al. (2013) analysed research activity in the the 
category “agronomy” in the WoS database between 1997 and 2011. About 
88,000 publications were found, of which 92.4% were in English, followed 
by 4.8% in Portuguese. The prominence of Portuguese stems from Brazil’s 
exceptionally high output in agronomy and the strong use of national, 
Portuguese-language journals indexed by WoS, which boosts Portuguese’s 
share while simultaneously limiting international diffusion and impact for 
a portion of that output. Over the 15 years, the number of publications 
increased by 51%, with notable growth between 2007 and 2009. The 
analysis showed an increase in collaboration on all scales, indicating a 
greater globalization and structuration of research. The USA was the most 
important country in publication productivity, while countries such as 
India, China, and Brazil were seen to pose an eminent threat to this 
leadership. The European continent showed moderate activity and high 
impact in terms of citations. The analysis of keywords found a total of 
135,734 keywords. The most used words during the period were 
Yield/Yields, Growth, Soil/Soils, and Plant/Plants, indicating the 
importance of the relation between terrain, soils, and plant growth. The 
evolution of keywords shows a great increase in words such as 
Management, Quality, Performance, and Productivity, related to the 
pursuit of higher quality crops with increased productivity. 

Salmerón-Manzano and Manzano-Agugliaro (2021), in an editorial 
overview of worldwide trends in agronomy research, highlighted the 
prominence of sustainability-related themes in contemporary agricultural 
research, including water and environmental management, agricultural 
technologies, crop production, and plant responses. Thus, a study by Sarkar 
et al. (2022) sought deeply explore the issue of sustainability in agriculture 
research from 1992 to 2020 and found that research on the topic had been 
growing since 2006, identifying key themes such as sustainable 
management, systems, agriculture, soil, and impact of sustainable 
agriculture. The study also finds that the most impactful publications are 
concentrated among a small number of researchers, and that institutions 
such as Wageningen University, Cornell University, and Michigan State 
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University are leading producers of sustainable agriculture-related articles. 
Furthermore, China and the USA are the most prominent contributors.  

The study of agricultural labour has received attention in recent years 
with two studies focusing on this area. Malanski et al. (2019) reviewed the 
scientific communities and research domains related to work in 
agriculture, identifying five main communities: ergonomics (the science of 
designing work environments, tools, and tasks to fit human abilities and 
limitations), agricultural economics, livestock farming systems, rural 
sociology, and agricultural policy. The study highlighted the need for 
interdisciplinary approaches to address work issues in agriculture. Duarte 
et al. (2021), in a study mapping research domains on work in agriculture, 
found that the USA and China are the leading countries in terms of 
productivity and that there are six main research domains related to 
agricultural work, namely, “occupational health and safety”, “labour 
market and rural employment”, “labour and farm sustainability”, “work 
organization”, “agricultural policy and agrarian changes”, and “labour and 
family farms”. In addition, five scientific communities were identified: 
ergonomics, agricultural economics, livestock farming systems, rural 
sociology, and agricultural policy.  

A study by Kryszak et al. (2021) measured total factor productivity in 
agriculture, identifying key research streams, methods, and future research 
agendas, with a focus on the period between 2010 and 2019. The authors 
performed a bibliometric analysis, citation and collaboration structure 
analysis, and content analysis based on bibliographic coupling and found 
that total factor productivity is concentrated in a few major sources, 
including English-speaking countries, China, and African countries. 

Studies focusing on specific areas of agricultural research reveal 
consistent patterns in the thematic orientation, geographical distribution, 
and collaboration dynamics of scientific production. For example, analyses 
of soil science research show a strong concentration of output in leading 
countries such as the USA, China, and the UK, alongside a thematic shift 
from traditional topics such as nitrogen fertilization towards emerging 
areas including soil health, microbial communities, and biochar (Pan et al., 
2021). Similarly, research on major staple crops such as wheat and barley 
has expanded significantly over time, with a strong emphasis on genetics 
and molecular biology, as well as increasing attention to sustainability and 
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climate-related challenges (Giraldo et al., 2019). In contrast, studies on less 
widely established crops, such as quinoa, highlight more fragmented 
research landscapes, characterized by limited collaboration, uneven 
geographical distribution, and persistent knowledge gaps in agronomic 
practices (Sellami et al., 2021). Focusing on maize and other staple crops, 
bibliometric analyses also show the dominance of a small group of 
countries, including the USA, China, and several European countries, in 
both productivity and high-impact research, often supported by strong 
collaboration networks and publication in high-impact journals (Yuan & 
Sun, 2020). These studies show that while leading countries vary across 
specific crops and research domains, agricultural knowledge production 
remains concentrated in a limited group of countries. Across cases, the USA 
and China, together with a small number of European countries, 
consistently dominate output. This pattern is also evident in potato 
research, where the USA, Canada, China, the Netherlands, and Brazil are 
among the leading producers. 

Global bibliometric studies show that agriculture and agronomy are 
growing rapidly and becoming very collaborative areas, but with large 
differences between countries and languages. Scientific production is 
increasing, collaboration between researchers is being strengthened, and 
the themes are changing: while previously focused on yield and soil, studies 
now pay more attention to the efficiency, sustainability, and optimization 
of agricultural systems. Since the mid-2000s, sustainability has become a 
central theme, concentrated in a few institutions and influential countries, 
such as the USA and China. Areas such as ergonomics, rural sociology, 
agricultural policies, and productivity continue to be dominated by 
English-speaking countries and China, while research on soils has 
advanced to topics such as microbiomes and biochar. Studies on crops 
confirm that wheat and barley lead with a focus on genetics and climate; 
corn and potatoes appear in dense, high-impact nets; while the topic of 
quinoa remains small and fragmented.  
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3.3.1. Bibliometric Studies on Agricultural 
Research in Africa 

Research on agriculture in Africa covers many areas, but few studies 
focus directly on how scientific knowledge is produced. Most existing work 
is either local or regional, or looks at scientific production at the 
continental level, with limited attention to agricultural knowledge itself. 

For instance, to investigate research production on yam in Sub-
Saharan Africa, Agbaje and Olatokun (2020) investigated publications in 
two specialized databases in agriculture: Access to Online Research on 
Agriculture (AGORA), a digital platform that provides access to 
agricultural research literature, and The Essential Electronic Agricultural 
Library (TEEAL), an offline full-text agricultural research library designed 
for institutions with limited internet connectivity database. The study was 
interested in identifying the sources of publications, co-authorship, citation 
and co-citation, top journals, the main topics, H-index (a measure of the 
average number of citations a journal’s articles receive), Journal Impact 
Factor (JIF – composite indicator of an author’s or journal’s productivity 
and citation impact), and affiliations. The results showed that journals were 
the most preferred source of publication, with 93% of the total publications. 
Authors valued publishing with other authors, national and international. 
This need for international co-authorship was due to research funding 
being provided by international institutions such as the Food and 
Agriculture Organization of the United Nations (FAO), which supports 
agricultural development and food security programmes globally, and the 
International Fund for Agricultural Development (IFAD), a UN agency that 
finances agricultural research and rural development projects in low-
income countries. The most prolific authors were from Nigeria, the most 
productive country in both publications and journals. However, these 
journals do provide H-index and JIF. The most prestigious journals with 
high H-index and JIF are from the Netherlands and USA. The subjects in 
which most articles are published are economics of productivity 
accounting, agronomy/crop husbandry, biotechnology, and preservation of 
yam. The authors of these articles cite each other according to regional 
proximity and shared affiliation, and frequently self-cite.  
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Another Sub-Saharan-level analysis was undertaken by Onyancha 
and Onyango (2020), who aimed to evaluate Sub-Saharan African research 
regarding the application of ICTs in agriculture between 1991 and 2018. 
The authors found 1,043 documents that discussed the use of ICTs in 
agriculture in Sub-Saharan Africa. The most active African countries in this 
field of research were South Africa, Nigeria, Ethiopia, and Kenya. The main 
foreign countries that they collaborated with are the USA, France, England, 
Canada, the Netherlands, Germany, and Belgium. The most frequently 
occurring subject categories were agronomy, environmental sciences, soil 
science, and ecology. Agronomy was the main topic where ICTs were 
applied, followed by soil management, dairy, livestock farming, and crop 
production. The leading ICT topics related to agriculture were mobile 
phones, computers, radio, and the internet, which evidences the type of 
agriculture practised in these countries, mainly smallholder farms and 
subsistence. 

Ngwenya and Boshoff (2020) investigated the participation of so-
called “international national organizations” (INOs) in agricultural 
research in Zimbabwe by analysing how it affects co-authorship with 
international researchers. The study also sought to determine to what 
extent research in this field had evolved between 1980 and 2016. The 
authors verified an increase in research in connection to INOs. Most 
publications, especially after 2009, had international co-authorship. These 
international co-authorships involved both nationals partnering with 
international authors through INOs and international authors from 
international organizations partnering with nationals. Research activity in 
both fields increased as more INOs were introduced into the country. 
Another study undertaken in Zimbabwe (Boshoff & Ngwenya, 2022) aimed 
to make an author-level bibliometric analysis of research in agriculture 
between 2012 to 2016 and compare data from WoS and Scopus to the 
National Research Database of Zimbabwe. From the total number of 
collected papers (2,873), they found that only 9% were published in journals 
in agriculture, and most papers were published in social sciences and 
humanities, multidisciplinary agricultural sciences, health, and other 
subjects. The study also found that most researchers worked in the public 
and government sectors. Further, it was found that authors in 
multidisciplinary agricultural sciences published more articles than those 
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in the exclusively agricultural sciences and had more international co-
authorship and publication in national journals. Moreover, the study 
verified that the authors of agricultural science published in questionable 
journals. Between 10% and 24% of the agricultural papers written by 
Zimbabwean researchers were published in journals considered not 
trustworthy or predatory, much more than in other research areas. 

Sani and Oladokun (2018) undertook a bibliometric analysis of the 
situation of the agronomical departments in three Nigerian universities. 
They used mixed methods, applying a bibliometric analysis and a survey 
to address staff members’ preferences in information seeking and their 
research output between 2007 and 2011. The analysis revealed that the staff 
preferred to use the internet and the library as the primary source of 
information. The bibliometric analysis revealed that most articles were co-
authored and locally based, with a shortage of single-authored articles. 
Moreover, the publications mainly included general agriculture, irrigation, 
and water management as the most discussed topics.  

Another Nigerian study was undertaken by Kasa et al. (2012) and 
aimed to understand the research productivity of the Agriculture and 
Veterinary Complex faculty members of Amudu Bello University between 
2002 and 2012. To achieve the goals of this study, they analysed documents 
including faculty members’ curriculum vitae and various types of research 
output including journal articles, conference papers, book chapters, 
reports, and newspaper articles and found that journals were the most 
preferred form of publication among the researchers. The year 2006 was 
the most productive year due to a spike in promotions and co-authorship 
was the preferred form of publication. In a different study using the same 
data, the authors (Kasa et al., 2015) ran a much more detailed bibliometric 
analysis. The results demonstrated that the different research institutions 
in the complex did not produce science at the same pace. Besides publishing 
their papers in journals, the authors favoured communicating their 
research results at conferences. Co-authorship was done internally, with 
colleagues, and the research in the complex was produced for different 
audiences and goals. 

Alemaw (2015) conducted a bibliometric analysis of the 24 volumes of 
the Ethiopian Journal of Agricultural Sciences to evaluate its growth and 
trends. It was verified that the most discussed topics were plant protection, 
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field crops breeding, and agronomy. In contrast, the least discussed topics 
were agricultural mechanization, fisheries, irrigation, weed science, rodent 
control, and meteorology. Co-authorship was very high among both 
national and international researchers, most papers were the result of 
student theses, and some self-citation could be observed.  

Aleixandre-Benavent et al. (2012) investigated the research activity of 
South African researchers in viticulture and oenology, looking at articles 
published in WoS. They found 406 publications, including 373 peer-
reviewed articles, 23 reviews, six letters, and four editorials. The articles 
were published in 193 journals, with the South African Journal of Enology 
and Viticulture accounting for most of the publications. The most 
productive and cited authors were from South Africa. Co-authorship with 
international researchers seemed to rise over the period and was carried 
out with authors from countries such as Australia, Canada, the 
Netherlands, Belgium, and Switzerland. Co-authorship among South 
African authors was also visible, representing 31.1% of the articles. The 
articles related to topics such as food science and technology, plant science, 
microbiology, and biotechnology. The most cited article, from the Journal 
of Agricultural and Food Chemistry, was cited 290 times. The authors 
concluded that coverage of this topic remained poor and that most of the 
research is done by foreign researchers in international journals with high 
JIF. 

Mnzava and Chirwa (2019) sought to characterize the development of 
publications in the Tanzania Journal of Agricultural Sciences between 1998 
and 2017. It was found that the journal published 197 articles from different 
authors, both nationals and internationals. Most articles were co-authored 
by both national and international authors. The most productive were from 
Tanzania, the UK, the USA, Norway, Denmark, Nigeria, and Kenya.  

In general, bibliometric studies on agricultural research in Africa 
reveal a research landscape that is active but fragmented, unevenly 
distributed across countries, and strongly shaped by external collaboration 
and funding. Most studies highlight that publication output tends to be 
concentrated in a small group of countries, particularly Nigeria, South 
Africa, and Kenya, where research infrastructures and institutional 
networks are more consolidated. International co-authorship is recurrent 
and often necessary for publication in higher-impact journals, reflecting 
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both the opportunities provided by partnerships with organizations such 
as FAO and IFAD, and the structural constraints that limit domestic 
publication and circulation. The thematic focus of research varies, but 
common areas include crop improvement, agronomy, biotechnology, soil 
management, and increasingly, the role of ICTs in agriculture. 

At the same time, the literature indicates uneven quality and visibility 
across publishing channels. Local journals frequently operate with limited 
indexing and irregular editorial capacity, resulting in a substantial portion 
of agricultural knowledge circulating through grey literature, student 
theses, and technical reports. Some national contexts show risks of 
publication in low-credibility or predatory journals, particularly where 
domestic publishing systems are weak. Despite rising collaboration, intra-
African research networks remain comparatively underdeveloped, and co-
authorship still tends to follow regional proximity, shared institutional 
affiliations, or donor-mediated networks rather than continent-wide 
integration. Overall, the bibliometric evidence suggests that agricultural 
research in Africa is expanding, but its visibility, recognition, and long-
term impact continue to depend heavily on external infrastructures, 
international partnerships, and the uneven distribution of scientific 
capacity across the region. 

3.3.2. Bibliometric Studies on Agricultural 
Research in Mozambique 

The literature agrees that, compared to health, agricultural research 
in Mozambique has lower bibliometric visibility because its production 
circulates mainly through grey literature and recent non-indexed channels 
(Devesse et al., 2025a; Matiquite, 2021; Waete et al., 2024). In terms of open 
access, Waete et al. (2024) showed that the OA gains associated with 
Mozambique are concentrated in health, while in agriculture and 
environmental sciences there is dispersion of channels and less presence in 
international databases such as Scopus and WoS.  

Although still little explored, research in agriculture in Mozambique 
has been analysed by Matiquite (2021), who investigated the scientific 
communication of researchers from the Institute of Agrarian Research of 
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Mozambique (IIAM) in the period 2004–2010. The study combined 
bibliometric analysis and a survey to understand how these researchers 
communicate their results, what factors influence the choice of publication 
channels, and what impact ICT has on the research process. The 
bibliometric component used the Scopus, WoS, Agricola (AGRICultural 
OnLine Access, a bibliographic database created by the National 
Agricultural Library (NAL) of the USA), IIAM repository, and Google 
Scholar databases. The results showed that the output of peer-reviewed 
research is low and that the published articles tend to appear under 
international co-authorship. The preferred means of communication are 
conferences and research reports (grey literature). The results of the survey 
reinforce the perception of dependence on foreign co-authors to increase 
the probability of acceptance in prestigious journals. Funding comes 
mainly from the Ministry of Agriculture and international organizations. 
Many researchers participate in projects sponsored by private entities, 
often with restrictions on the publication of results. The study concluded 
that the scarcity of national journals and stable editorial channels hinders 
the consolidation and visibility of research in agriculture. Most of the 
production that reaches international journals appears in English and in 
cooperation with foreign institutions and authors; the rest circulates 
through reports, technical notes, and minutes, remaining outside the 
indexes and, therefore, invisible in bibliometric metrics.  

In the present analysis, agriculture ranks as the second most 
specialized research field after health, consistent with earlier studies 
highlighting the prominence of health and agriculture in Mozambique’s 
scientific production (Matiquite, 2018; Zimba, 2010). However, its 
bibliometric visibility is penalized by communication patterns. Therefore, 
open access gains are mainly concentrated in health, while in agriculture 
(and the environment), circulation via grey literature and non-indexed 
channels persists, which reduces its presence in the databases (Waete et al., 
2024). In addition, at IIAM, one of the largest agricultural research 
institutions in Mozambique, communication mostly occurs through 
reports, proceedings, and communications, with few peer-reviewed articles 
which, where they exist, are published under international co-authorship 
(Matiquite, 2021). 
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A more specific study by Come et al. (2020) mapped 72 studies on 
maize between 1977 and 2017, registering sharp growth after 2011 and 
irregular territorial coverage: 29% of studies treated the country as a whole, 
26% included neighbouring countries, and, at the provincial level, Manica 
(14%), Maputo (7%), and Tete (7%) stand out. Thematically, the study 
showed concentration on agronomic techniques (50%) and market issues 
(22%), with low attention to post-harvest (2.8%), and limited presence of 
issues such as environment, gender, and nutrition.  

Bibliometric studies show that agricultural research in Mozambique 
is active, but little visible in international databases. Although agriculture 
is one of the most specialized areas in the country, much of the production 
circulates in technical reports, project papers, and conference proceedings, 
rather than in peer-reviewed scientific journals. When there are articles in 
journals, they are usually co-authored with foreign researchers, which 
reflects both opportunities and dependencies created by external funding, 
training networks, and project-based partnerships. Studies on specific 
crops, such as corn, show growth in scientific production, but also thematic 
and geographic fragmentation. The research focuses on agronomic 
techniques and market issues, with little attention to topics such as harvest, 
nutrition, gender, and the environment. 

3.4  Studies on Coverage of African Science in 
Bibliometric Databases 

Regarding the coverage and representativeness of scientific 
knowledge, there are many disparities between the Global North and the 
Global South. The literature from the Global South is characterized by 
lower visibility and coverage in databases such as WoS and Scopus (Simard 
et al., 2024). In their study on the discrepancies in the coverage of scientific 
knowledge in Scopus and WoS, Asubiaro et al. (2024) found that the 
European, North American, and Oceanian journals had an excessive 
representation, while the other regions, especially Sub-Saharan Africa, had 
a very low representation. For example, North America and Europe 
account for about 64% of the journals available in these databases. The 
research also found that there is a preference for indexing journals in the 
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natural sciences to the detriment of areas such as social sciences, 
humanities, and arts. This section examines the coverage of African 
scholarly literature in major international databases, as well as the 
principal databases used to analyse African research output and impact. 

In the Global South – which includes countries in Africa, Latin 
America, Asia, and Oceania with developing economies or that have been 
historically marginalized in global knowledge production systems – open 
access has been used as a strategy to increase scientific visibility. Unlike 
the Global North, which is composed of countries with advanced 
economies, consolidated infrastructure, and a greater presence in major 
scientific databases, the Global South faces challenges such as limited 
access to prestigious journals, language barriers, dependence on external 
funding, and lower representation in international research networks. In 
this context, open access emerges as a tool to democratize access to 
scientific production, expand the circulation of local knowledge, and 
reduce asymmetries in global scientific communication (Kowalski, 2021). 
Faced with the high costs of publishing in open access journals of the Gold 
OA type, which require authors to pay fees to make articles freely available, 
many researchers in the Global South have resorted to the Diamond OA 
model, which does not charge fees to either authors or readers. This type 
of open access is supported by public institutions, universities, scientific 
associations, and publishing communities, and is especially present in Latin 
America, the Caribbean, Southeast Asia, and Africa. Diamond OA journals 
are often published in regional languages and aimed at local contexts, 
contributing to the democratization of knowledge and the strengthening of 
their own scientific agendas. However, despite their relevance, these 
journals face low international visibility, as they are rarely indexed in 
databases such as WoS and Scopus, which tend to favour publications from 
the Global North. This limits scientific evaluation, especially in the areas of 
social sciences and humanities. To promote greater inclusion and 
recognition, it is necessary to invest in the editorial infrastructure of these 
journals, qualify their metadata, and expand their presence in more open 
and inclusive bibliographic databases, such as OpenAlex and Dimensions 
(Simard et al., 2024). However, even this solution is still far from being the 
most ideal for African research coverage, as shown by a study by 
Ezechukwu et al. (2024). By analysing the coverage of scientific knowledge 
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produced in Africa and deposited in Open Access Repositories (OARs), it 
was observed that African scholarly communication remains 
underrepresented in the global space. Only 44% of African countries have 
repositories listed in OpenDOAR (Directory of Open Access Repositories), 
an international directory that brings together academic OARs and serves 
as a reference for the visibility and reliability of these platforms. The study 
identified that the most frequently deposited areas are the social sciences 
and natural sciences, while engineering and mathematics are among the 
least represented. In addition, the predominance of English as the main 
language of the repositories stands out, used in 88% of cases, which can 
enhance international visibility, but also marginalizes production in local 
languages. Of the repositories identified, about 243 are institutional, and 
the most visible area is the social sciences, with 223 repositories. These data 
reveal not only thematic and linguistic inequalities, but also the need to 
strengthen the editorial and technical infrastructure of African 
repositories, expanding their presence in more open and inclusive 
databases such as OpenAlex and Dimensions. 

Despite the growing scientific activity across the continent, African 
research remains underrepresented in global databases, particularly those 
such as WoS, which predominantly feature journals from the Global North 
(Asubiaro & Onaolapo, 2023). Although WoS offers extensive bibliometric 
data, its coverage of African journals is limited (Vieira, 2022). Many African 
journals are not indexed in this database, which affects the visibility and 
accessibility of research undertaken on the continent (Asubiaro & 
Onaolapo, 2023). Furthermore, African scientists often publish their work 
in grey literature (such as reports, conference proceedings, and non-peer-
reviewed documents), which is typically excluded from WoS (Cerdeira et 
al., 2023). As a result, WoS provides an incomplete picture of the scientific 
output from Africa, potentially overlooking significant contributions and 
innovations within the region. These limitations indicate the need for a 
broader and more inclusive approach to evaluating and representing 
African science in global databases (Asubiaro et al., 2024).  

According to Sooryamoorthy (2018), scientific production is 
concentrated in a few countries like Egypt and South Africa, which have 
more advanced research infrastructures. This uneven distribution 
exacerbates challenges within global research metrics, as databases that 
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capture higher-output countries give an incomplete picture of African 
science. The limited inclusion of journals from underrepresented nations 
means that the research contributions of countries with smaller outputs 
remain highly invisible on the international stage, further limiting their 
access to global scientific discourse and collaboration opportunities. This 
situation ultimately reinforces existing disparities, as resources, 
recognition, and research influence become concentrated in a few 
countries, sidelining the scientific contributions from the majority of the 
continent.  

In a study of coverage of African journals, Asubiaro and Onaolapo 
(2023) examined the underrepresentation of African journals in major 
citation databases, including WoS, Scopus, and CrossRef, and discussed the 
implications for African research and knowledge ecosystems. The study 
underscores disparities in the coverage of African journals across major 
international databases. Only 7.4% of African journals are covered in the 
WoS, 7.8% in Scopus, and 45.6% in CrossRef. South African journals have 
the highest coverage, with 73.5% in the WoS and 62.1% in Scopus. This 
underrepresentation of local research ecosystems in Africa is a major 
concern. The study also reveals that journal production is dominated by 
South Africa, Nigeria, Kenya, and Egypt. Additionally, the most covered 
fields in these databases are medical, life and health sciences, and social 
sciences. In a more recent study on the global journal coverage on WoS, 
Scopus, and CrossRef, Asubiaro et al. (2024) found that Europe and North 
America are overrepresented in WoS and Scopus, while other regions, 
particularly Sub-Saharan Africa, are underrepresented. The study also 
found that the representation of journals by field is not the same across 
regions, with some fields, such as natural sciences, being overrepresented 
globally, while others, such as humanities and the arts, are 
underrepresented.  

The underrepresentation of African research in international 
databases is not only a technical question of incomplete coverage but also 
concerns how the borders of visible science are structured. Schmidt (2020) 
argues that typical scientometric studies frequently limit their analyses to 
the contents of a selected database while making broader claims about 
research systems that extend beyond what the database can detect. From a 
decolonial scientometric perspective, the scope of interpretation should 
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therefore correspond to the actual coverage of the data source. This is 
particularly important for African research, since publications produced 
through local and regional journals may remain outside the main 
international indexes and consequently become less visible in bibliometric 
analyses. 

Therefore, while African research is increasingly cited, it remains 
underrepresented in major international databases (Cerdeira et al., 2023). 
This limited representation hinders the global recognition of African 
contributions and exacerbates disparities in scientific visibility (Confraria 
et al., 2020). Geographical, economic, and ICT barriers contribute to the 
issue of visibility, suggesting that African research often faces challenges 
in gaining international visibility despite its relevance and quality 
(Cerdeira et al., 2023). Moreover, the lack of adequate coverage in global 
databases may result from several factors, including database selection 
criteria, indexing practices, and the quality of local journal content (Pouris 
& Ho, 2014). However, despite their limited coverage of African science, 
when it comes to researching African science, WoS and Scopus have been 
the most selected sources of bibliometric analysis of African science 
(Cerdeira et al., 2023; Confraria & Godinho, 2015; Vieira & Cerdeira, 2022). 

In general, studies show that African scientific production remains 
underrepresented in the main international bibliometric databases, such as 
WoS and Scopus. Beyond WoS and Scopus, newer open or mixed-model 
databases are increasingly used to map African science. Recent evaluations 
show that OpenAlex offers the widest publication coverage for Africa 
overall, exceeding WoS and Scopus and capturing many journals also listed 
in AJOL, but with weaker metadata for affiliations, reference lists, and 
funders. Metadata are markedly better when the same paper is also indexed 
in WoS and Scopus. Dimensions has likewise been adopted in Africa-
focused bibliometrics, and is valued for linking publications to grants, 
policy documents, and patents, although Africa’s journal representation 
remains uneven across databases. Taken together, the evidence shows that 
coverage limitations are not only technical but also systemic, as these are 
not just technical problems, but historical, economic, linguistic, and 
infrastructural inequalities that affect how African science is produced, 
disseminated, and recognized globally. 
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3.5 Using Policy Citations as Evidence of Research Use 

According to Weiss (1979), the literature shows that the relationship 
between research and public policies is not established in a linear or 
immediate way, but through complex and cumulative interactions, a view 
that is also shared by Fussy (2022) and Boaz et al. (2009). Weiss (1979) 
distinguishes three ideal types for how research is used in policymaking. 
Instrumental use occurs when the results of a study are applied directly to 
solve a concrete problem or guide a specific policy decision. Conceptual 
use manifests itself when research influences indirectly and gradually, 
helping to shape perceptions, frameworks, and ways of understanding 
problems, even without leading to an immediate decision. Political use, on 
the other hand, occurs when evidence is strategically mobilized to 
legitimize choices already made, serving more as a source of justification 
than as an effective basis for the decision. These modes can co-exist within 
the same process. In this study, citations are treated in policy documents 
as observable traces of these uses rather than as proof of causation.  

Recent studies show that the use of scientific evidence in public policy 
strongly depends on the type of document and the stage of the policy cycle 
in which it occurs. Thelwall and Maflahi (2016), for example, look at the 
health sector and show that clinical guidelines offer a clearer interpretative 
signal of impact than generic policy texts, as they link evaluated evidence 
to practical recommendations. Kryl et al. (2012) reinforce this idea by 
demonstrating that citations in guidelines can be audited and linked 
directly to research products, although factors such as institutional links 
and incomplete metadata affect visibility. Newson, Rychetnik, et al. (2018) 
and Maleki et al. (2025) indicate that citations in policy documents vary 
according to the genre, the quality of the reference, and the phase of the 
policy cycle, being more frequent in the policy formulation and evaluation 
phases. 

Investigating the use of research evidence from four national studies 
undertaken in Africa, Asia, and Latin America, Fussy (2022) identifies both 
the conceptual and instrumental use of the research. Conceptual use 
manifests itself in the way scientific evidence contributes to shaping 
perceptions, frameworks, and debates around policies, while instrumental 
use is visible in the active search for research-based products and the 
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incorporation of citations into official documents. However, the author 
points out that the use of evidence remains underrepresented especially in 
the social sciences and in developing country contexts, which suggests the 
existence of barriers related to institutional capacities, limited resources, 
and weaknesses in the evaluation culture. This finding reinforces the need 
to examine not only the production of knowledge, but also the mechanisms 
of its circulation, translation, and appropriation in policymaking processes.  

Many studies in scientometrics and altmetrics have sought to 
operationalize mentions in policy documents as indicators of the societal 
impact of science (Bornmann et al., 2016; Szomszor & Adie, 2022). 
According to Holmberg et al. (2019), altmetrics refers to the alternative 
metrics that track and analyse the digital footprints left by online 
interactions with scientific products, such as articles, datasets, or code, on 
platforms such as social media, blogs, news sites, and other digital sources. 
These metrics are intended to offer new perspectives into how research is 
discovered, consumed, disseminated, and discussed, both by researchers 
and the general public. Moreover, regarding the use of altmetrics to track 
citations from policy documents to academic publications, Bornmann 
(2012) argues that references in policies can signal influence, although they 
are relatively rare and should be interpreted with caution, given that their 
mere presence does not prove causal effect. Empirical research exploring 
databases such as Overton, the world's major database of public policy 
documents and grey literature, shows that mentions of academic 
publications are mainly concentrated in the areas of health, economics, 
social work, and the environment, following a pattern in which most DOIs 
are cited only once (Bornmann et al., 2016; Szomszor & Adie, 2022). 

On the use of databases such as Overton, Maleki et al. (2025) explored 
how mentions of academic publications are distributed throughout the 
different phases of the public policy cycle, directly relating scientific 
evidence to phases of formulation, implementation, and evaluation. To 
achieve their goal, they combine data from publications submitted to the 
UK Research Excellence Framework 2021 with the record of citations in 
policy documents compiled by Overton, allowing them to systematically 
map the presence of research in different types of policy documents. They 
found that 26% of journal articles received at least one policy citation and 
that 69% of those citations came from government sources. Research-based 



 
71 

policy documents were the single most common policy genre at 44%. A 
similar study conducted by Dorta-González et al. (2024) in the Overton 
database on the use of research in public policies identified that mentions 
in news, blogs, social networks, and certain open access formats are 
associated with a higher probability of citation in political documents. They 
also note that both full open access and paywalls can reduce citation on 
certain channels, suggesting that the effects of access are complex. The 
study emphasizes the role of scholarly communication infrastructures in 
mediating the political visibility of research and recommends that 
dissemination strategies be integrated into research design when the 
objective is engagement with public policies. The advantage of open access 
as a factor that drives the use of research in public policies is also 
highlighted by Vilkins and Grant (2017), who show a positive association 
between open access and the likelihood of citation in government 
documents. The authors suggest that the visibility of research in political 
contexts depends not only on its scientific quality, but also on the 
conditions of dissemination. The presence of access barriers, such as 
paywalls, can limit the use of evidence by policymakers, while open 
formats facilitate its incorporation into official documents and public 
decisions. 

Regarding the need to read mentions in their context and document 
genre, Newson, Rychetnik, et al. (2018) examined policies on childhood 
obesity in New South Wales over more than a decade to ascertain the 
feasibility and value of citation analysis in impact assessment. Of the policy 
documents analysed, they note that not all of them are publicly available, 
that many do not include reference lists and that, when reference lists are 
present, they sometimes use unclear referencing styles that make 
extraction time-consuming. They also verify that the citation of research 
was mainly used to support the formulation of the problem. Another aspect 
of variation in citations in policy documents is geographical, as pointed out 
by Fussy (2022): the use and frequency of citations in policy documents is 
not uniform around the world, but varies by region. In some contexts, such 
as certain countries in Africa, Asia, or Latin America, there is a growing 
demand for research and even the commissioning of studies to inform 
policies. However, in these same contexts there are also limitations, such 
as low participation of decision makers in the initial phase of research and 
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a greater dependence on informal channels for the circulation of 
knowledge. 

By examining where citations occur within policy documents and the 
stages of the policy cycle with which they are associated, Maleki et al. 
(2025) found that about half of citations in policy documents occur during 
policymaking and about 20% during policy evaluation. Citations were 
mostly incorporated into numbered chapters (41%) rather than 
conventional sections, unlike in the usual academic structure. The rest 
appeared in introductions (13%), methods sections (10%), contextualization 
(9%), or only in reference lists without clear links in the text (7%). These 
patterns help explain how research is mobilized to inform policy design, 
support recommendations, guide implementation, and evaluate outcomes. 
Many policy documents have an operational, advisory, or executive 
function, and are not just a synthesis of scientific evidence. This alters the 
meaning of the citations and requires another form of reading and 
interpretation (the meaning of citations will be expanded upon in the 
theory section). 

According to Maleki et al. (2025), most of the citations in these 
documents refer to other documents produced by the government and 
other similar institutions. The dominant genre is research-based 
documents that combine evidence synthesis with commissioned empirical 
studies. Citations in these documents support both review of existing 
evidence and new data work produced for the policy process, so they reflect 
active knowledge production by administrations, not just passive 
summarizing. These results are in line with findings by Mahfouz et al. 
(2024), who also found that what gets cited appears to depend as much on 
agenda alignment, visibility, and organizational remit as on research 
quality.  

Shifting attention from the location of citations to the quality of the 
evidence cited, Albert et al. (2025) focused on the reliability of the materials 
cited in policy documents through interviews with policymakers from 
different countries. They found that there was variation in the rigour of the 
sources cited, which can lead to the use of unreliable sources and predatory 
journals. The authors also found that policymakers faced several barriers 
to examining the credibility of cited sources: much of the available 
academic literature is in English, which made it difficult for some to access 
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and use. Noyons and Ràfols (2018) show that mission-oriented fields often 
communicate through non-English and locally anchored outputs, which 
supports the claim that local language grey literature sits at the core of 
policy knowledge ecosystems, results that were also found in Salö et al. 
(2024). Furthermore, Albert et al. (2025) recommend transparency about the 
choice and evaluation of sources, training in reliability evaluation, and 
broader use of source filtering tools in order to overcome difficulties in 
selecting and using reliable sources of knowledge.  

Not every citation signals influence on decisions (Bornmann et al., 
2022; Ma & Cheng, 2025; Newson, Rychetnik, et al., 2018). Some are access 
driven, where sources are easy to find, open, and widely reused, such as 
government webpages or agency reports (Maleki et al., 2025). Other 
citations may be included in accordance with disciplinary or institutional 
conventions, even when their relationship to the specific argument is 
indirect (Noyons & Ràfols, 2018). Others are driven by compliance, inserted 
to show adherence to laws, safeguards, or donor requirements, including 
references to decrees, lender policies, and technical standards. Therefore, 
the literature on research use in policymaking cautions against treating 
citation counts alone as evidence of substantive policy influence and 
recommends combining quantitative indicators with qualitative analysis of 
how research is used within policy documents (Boaz et al., 2009; Bunn & 
Kendall, 2011; Dorta-González et al., 2024; Fussy, 2022). Accordingly, this 
study examines the function of each citation at the sentence level and 
interprets citation frequencies with caution, since a high number of 
citations may reflect accessibility, dissemination, convention, or 
compliance rather than substantive use. An accentuated presence of grey 
literature was also observed by Salö et al. (2024) in a study of official reports 
of the Swedish government, which included studies and proposals prepared 
by commissions appointed by the government to underpin reforms and 
draft bills. The authors analysed 20 official government reports from 10 
ministries, published between 2017 and 2021. The authors found that 78% 
of the sources referenced were non-academic and about 75% were in 
Swedish, while academic sources accounted for 22% with variation between 
0% and 60% depending on the report. Combining semi-automated DOI 
matching and manual categorization, they mapped the citations in the 
reports and identified a small, highly connected core of academic articles 



 
74 

surrounded by a wider ring of professional and policy materials. The results 
showed that indirect text-based mediation is the main route through which 
scientific research enters the policy process. Rather than reading the 
original scientific article, policymakers often rely on official reports, 
technical notes, operational manuals, and methodological guidelines that 
select relevant studies, translate technical findings into administrative and 
legal language, relate the evidence to specific policy problems and 
decisions, and incorporate legal requirements, donor priorities, and 
performance indicators. This suggests that the influence of research is 
under-represented when analysis looks only for direct citations to journals, 
since much of the uptake occurs through grey literature that translates and 
contextualizes findings for policymakers. 

In agricultural research, Noyons and Ràfols (2018) point to a clear 
local orientation, that is, scientific production focused on national contexts, 
written in the local language, published in local outlets, centred on 
agricultural production, legislation, and domestic data, is frequently cited 
in government reports and technical guidelines, but with low visibility in 
international databases. Authorship and funding are usually linked to 
national institutions, which are relevant for public policies, as 
policymakers tend to use what is accessible and relevant in their language. 
Thus, much of the policy visibility of this research occurs through grey 
literature and national platforms, rather than through high-impact 
journals, and political engagement focuses on the social and behavioural 
dimensions of agriculture and health issues, whereas the subfields of the 
natural sciences have a smaller presence in political mentions. 

The studies described above converge with the present thesis on four 
key points. First, citations in policy documents are observable traits of 
knowledge use, but they do not equate to direct influence of research on 
decision making. Across several policy domains, research mentions are 
concentrated in particular subject areas and display a highly asymmetrical 
distribution: a small number of policy documents contain many citations, 
whereas most studies are cited only once. Grey literature and publications 
in national languages also account for a high proportion of the cited 
material, particularly in mission-oriented fields such as agriculture. Second, 
the context and the document genre are important. The purpose of the 
document, its target audience, the institutional mandate, and the stage of 
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the policy cycle influence the selection of sources, the language in which 
those sources are published, and the function of each citation. Different 
kinds of document impose their own standards of structure, norms of 
reference, and criteria of evidence, which alters where citations appear and 
the weight they assume in the argument. The same reference can perform 
different functions depending on the context. Therefore, the analysis 
should be stratified by type of document and phase of the policy, codify the 
function of citations in the text, and interpret citation counts with caution. 
Third, non-academic factors such as alignment with the policy agenda, 
visibility and institutional role, and availability in the local language shape 
what is cited. Fourth, the quality and reliability of the sources require 
consideration, as irregular referencing practices and the presence of 
predatory journals can distort the integrity of the document. 
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4. Theoretical Framework and 
Methodological Approach 

This chapter presents the theoretical and methodological foundations 
of the study. It brings together concepts from citation theory, citation 
context analysis, bibliometrics, research impact studies, and network 
analysis to support the empirical chapters that follow. 

The chapter begins by discussing how citations can be understood in 
scholarly communication and how they can be analysed within different 
textual contexts. It then examines how research becomes useful for society, 
especially in relation to policymaking and the use of scientific knowledge 
beyond academia. The chapter also discusses the role of bibliographic 
databases in shaping research visibility, and the importance of 
collaboration and network analysis for understanding patterns of scientific 
production. 

The final part of the chapter addresses the ethical considerations of 
the study, particularly those related to the use of bibliometric data, database 
coverage, and the analysis of policy documents. 

4.1 Theoretical Perspectives on Citations 

The theoretical foundations of bibliometrics have been shaped by two 
distinct but complementary perspectives – one quantitative, emphasizing 
statistical regularities in publication and citation patterns, and the other 
qualitative, focusing on the social and cognitive dimensions of citation 
behaviour.  

As Hammarfelt (2012) observes, this divide reflects broader 
epistemological orientations in information science, where “some advocate 
a need for a model to explain citation behaviour while others state that 
citation theory is of limited use in explaining bibliometric distributions”. 
There is a tension between theoretical explanation and empirical 
description that feeds the debate on the role of bibliometrics, whether it 
should be seen as a social theory of communication or only as a 
quantitative technique of analysis. This study is based on the premise that 
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understanding citation behaviour requires the integration of quantitative 
and qualitative approaches. Quantitative bibliometric analysis helps to 
identify broad patterns in the influence and circulation of knowledge, while 
qualitative citation context analysis, informed by the framework developed 
by Moravcsik and Murugesan (1975), provides a deeper understanding of 
how and why particular studies are used, including within public policy 
documents. Rather than treating these approaches as opposites, this study 
adopts a complementary methodological perspective that connects 
numerical patterns with detailed interpretations of how scientific 
knowledge is used. 

It is common practice in science for researchers, when describing their 
studies, to include references to previous works that are related to the topic 
addressed. These bibliographic references have the function of recognizing 
the authors whose ideas, theories, methods, or instruments contributed to 
the realization and presentation of the new research (Nicolaisen, 2007). 
Citations of scientific articles are used as a way to evaluate the impact and 
achievements of authors, research groups, institutions, or countries 
(Cronin, 1981). They also provide means to trace the development of 
scientific knowledge over time, as they draw observable links between 
publications that reflect the circulation and accumulation of ideas within 
science (Cronin, 1981; Garfield, 1979). However, citation counts alone 
cannot explain the role that references play within scientific texts 
(Leydesdorff & Amsterdamska, 1990), which has led researchers to examine 
the context and functions of citations within scholarly communication.  

Citation indicators have also been criticized when used as direct 
measures of research quality. Citations may reflect some dimensions of 
scientific impact, but they do not represent research quality in its entirety 
and should be interpreted with caution (Aksnes et al., 2019; Bornmann & 
Daniel, 2008). Their interpretation also depends on factors such as 
disciplinary field, publication age, and document type (Aksnes et al., 2019; 
Tahamtan & Bornmann, 2019).  

Before the 1970s knowing how many times a document had been cited 
provided an indication of its visibility or influence, but did not reveal why 
it had been cited, how it contributed to the argument, or what relationship 
existed between the citing and cited works. This led to the development of 
citation context analysis, which focuses on the textual passages 
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surrounding citations and examines the functions they perform within 
scholarly arguments. Among the pioneering contributions to this field 
were the classification models developed by Moravcsik and Murugesan 
(1975) and Chubin and Moitra (1975). Other approaches have examined the 
rhetorical, cognitive, and structured relationships expressed through 
citations, including the work of Gilbert (1977), Small (1978), and Peroni and 
Shotton (2012). The main approaches to citation context classification, their 
relation to the model developed by Moravcsik and Murugesan (1975), and 
their application to policy documents are discussed in the following 
subsection. 

Despite advances in the study of citation behaviour, no single 
overarching theory fully explains why authors cite particular sources. The 
interpretation of citations therefore remains a central concern in citation 
analysis (Haustein et al., 2016; Nicolaisen, 2007; Roemer & Borchardt, 2015). 
These discussions have given rise to different theoretical perspectives on 
what citations signify. This study adopts the view proposed by Haustein et 
al. (2016), which recognizes the predominance of normative and 
constructivist approaches, and uses the analysis of the context of citation 
to understand the meanings and functions of references in public policy 
documents. 

From the normative perspective associated with Robert K. Merton, 
citations function as a form of symbolic recognition through which 
scientists acknowledge the intellectual contributions of others. However, 
recognition is not distributed evenly. Merton’s (1968) concept of 
cumulative advantage, or the Matthew effect, suggests that already 
established researchers are more likely to receive further recognition and 
citations because of their existing reputation. As Nicolaisen (2007) explains, 
the normative theory assumes that citations act as a form of symbolic 
recognition within a community of scholars, reflecting adherence to the 
norms of “communism, universalism, disinterestedness, and organized 
scepticism”. In this view, scientists are expected to evaluate work 
impartially and acknowledge intellectual contributions independent of 
social attributes such as gender, nationality, or institutional affiliation. 

In contrast, the social constructivist view interprets citations as part 
of the persuasive rhetoric of science, emphasizing that “science is the art of 
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persuasion”, where authors use previous research “in such a way as to 
persuade readers of the goodness of their claims” (Nicolaisen, 2007, p. 620).  

Citing, therefore, is not a neutral act of acknowledgment but a 
strategic and rhetorical tool that is part of the “sociocultural conventions 
of the scientific community”. Citing Latour and Woolgar (1986), Nicolaisen 
(2007, p. 620) argues that “successful scientists are those who most skilfully 
manage to persuade others that they are not just being persuaded, that no 
mediations intercede between what is said and the truth”. 

The concept symbol model, in turn, understands citations as forms of 
intellectual abbreviation. In this model, citing an author or a work does not 
only serve to indicate a specific source, but to represent broader ideas, 
schools of thought, or entire methodological traditions. Certain studies, 
thus, become symbols of theoretical currents or specific approaches, 
functioning as shortcuts to refer to complex sets of ideas. This perspective 
helps explain why some authors are cited repeatedly, not only for their 
direct contributions to the topic, but because their names carry a symbolic 
importance that confers “authority”, “legitimacy”, or theoretical alignment 
to the work that mentions them (Small, 1978). 

The literature shows that authors cite previous work for many 
reasons beyond acknowledging intellectual influence. These motivations 
can be personal, social, or strategic, and have been discussed through the 
lens of recurrent citation phenomena such as the persuasion hypothesis, 
perfunctory citations, the Matthew effect, and negational citations. The 
persuasion hypothesis holds that authors sometimes choose references to 
make their work appear more credible and relevant. Perfunctory citations 
are references that are not essential to the argument and are mainly used 
to provide background, give examples, show agreement or disagreement, 
or place a study within a broader field. Negational citations occur when 
authors cite earlier studies in order to criticize or challenge their 
conclusions (Haustein et al., 2016). Overall, these perspectives underscore 
that citations are used for different functions depending on their context of 
use. This understanding informs the analytical approach adopted in this 
study, which goes beyond citation counts to examine how scientific 
knowledge is selectively mobilized and legitimized, particularly in the 
context of public policy documents. 
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This study adopts the perspective put forward by Nicolaisen (2007, p. 
610), who defines citation analysis as “the analysis of bibliographic 
references, which form part of the apparatus of scholarly communication.” 
Nicolaisen situates debates about citation behaviour primarily within two 
theoretical traditions: the normative theory of citing and the social-
constructivist theory of citing. These perspectives provide the theoretical 
basis for the present study by treating citations both as contributions to the 
construction of knowledge and as socially situated practices. Applied to 
agricultural policy documents, this framework helps to identify how and 
where academic studies are incorporated into policy texts and to interpret 
what their inclusion may signify. 

Altogether, in this study, citations in policy documents are understood 
as observable traces of research use rather than as direct indicators of 
research impact, in line with research utilization approaches that 
emphasize the indirect and cumulative influence of knowledge on policy 
processes. By moving beyond citation counts and focusing on the functions 
and contexts of citations, this study draws attention to the social and 
structural conditions that shape their use. One such condition concerns 
inequalities in the global production and circulation of scientific 
knowledge. The following section therefore examines how citation 
practices are embedded in broader structural imbalances in global science, 
and how these imbalances influence which knowledge is cited, valued, and 
legitimized in policy-related documents. 

4.1.1. Citation Context Analysis and the 
Categorization of References 

Citation context analysis examines the text surrounding a reference 
in order to understand why a source is cited and what function it performs 
in the citing document. Unlike traditional citation analysis, which mainly 
treats citations as links between documents and counts them as indicators 
of scientific recognition or influence, citation context analysis focuses on 
the meaning and use of citations within a text. Its purpose is therefore not 
only to identify whether a source has been cited, but also to examine how 
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the cited work contributes to the argument, method, or position developed 
in the citing document. 

Several models have been proposed to classify citation functions. 
Moravcsik and Murugesan (1975) developed one of the earliest models, 
which distinguishes between conceptual and operational citations, organic 
and perfunctory citations, evolutionary and juxtapositional citations, and 
confirmative and negational citations. These categories evaluate whether a 
source contributes to theory or method; whether it is central to the 
argument or only briefly mentioned; whether the citing work builds on the 
referenced source or offers an alternative to it; and whether the source is 
used in agreement or disagreement. Chubin and Moitra (1975) later revised 
this model, dividing citations into affirmative and negational uses. 
Affirmative citations were classified as basic, subsidiary, additional 
information, or perfunctory, while negational citations were divided into 
partial and total negation. Their model focused on how important the cited 
work was to the citing text. It also showed that citation categories can be 
difficult to apply consistently because some citation functions may overlap.  

Other approaches focused less on formal classification and more on 
the broader meaning of citations. For instance, Gilbert (1977) interpreted 
citations as rhetorical resources that authors use to strengthen claims, 
establish credibility, and persuade readers. Small (1978), in turn, examined 
the cognitive and symbolic role of citations, showing how highly cited 
works may come to represent broader concepts, theories, or methods 
within a scientific community. The importance of these approaches is in 
the fact that they show that citations are not only acknowledgements of 
intellectual influence but also tools for constructing arguments and 
organizing knowledge. 

Another important contribution comes from Peroni and Shotton 
(2012), who developed the Citation Typing Ontology (CiTO). CiTO 
provides a set of categories for describing how one work refers to another, 
including whether a citation agrees with, disagrees with, extends, critiques, 
or uses the methods of the cited work. The model is particularly useful for 
organizing citation relationships in a form that can be processed by 
computers. However, it was not designed primarily as a simple framework 
for manually coding citations in policy documents. Its many detailed 
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categories would also have required a more complex coding system than 
was necessary for the objectives of this study (Peroni & Shotton, 2012). 

Recent studies have also explored the use of computational methods 
in citation context analysis. Eklund and Nelhans (2022) examined how the 
role of a citation could be identified through the words and expressions 
used around it, and how citation contexts could provide information about 
the subject of the cited work. Nelhans and Eklund (2024) extended this 
work by using generative artificial intelligence to create examples of 
different citation types based on selected CiTO categories and to train an 
automated classification model. Their findings show the potential of 
computational methods for classifying citations, while also indicating that 
some categories remain difficult to distinguish and that human evaluation 
is still necessary. 

Among these perspectives, the model developed by Moravcsik and 
Murugesan (1975) is used in this study as an analytical tool for examining 
references within policy texts. Although Chubin and Moitra (1975) noted 
problems of overlap and coding consistency, the original model remains 
useful for this study because it allows each citation to be examined from 
several angles. A single citation can therefore be assessed in terms of 
whether it is conceptual or operational, central or marginal, used to build 
on previous work, and presented in agreement or disagreement. 

This model is particularly relevant to policy documents, where a 
single reference may provide data, support a method, contribute to the 
definition of a problem, and strengthen a policy argument at the same time. 
In this context, overlap is not treated only as a classification problem, but 
also as an indication of the multiple roles that research may perform within 
a policy text. The model is therefore retained because it provides a broad 
and flexible framework for analysing different dimensions of research use. 

Moreover, in the specific context of analysing policy documents, and 
in line with Moravcsik and Murugesan’s (1975) approach, the term citation 
is used in a more restricted sense to refer to in-text citations, that is, the 
explicit mention of sources within the body of the text. This distinction is 
important because policy documents often demonstrate inconsistent 
referencing practices, including cases where sources are listed without 
clear in-text citation, or where sources are mentioned in the text without a 
corresponding entry in a reference list. Hence, the analysis focuses on how 
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citations are mobilized within policy texts, rather than on their role as 
indicators of scientific impact. 

Therefore, while Nicolaisen (2007) provides the theoretical framework 
for interpreting the functions and meanings of citations, Moravcsik and 
Murugesan's (1975) model offers the classification for the analysis of use of 
citations in the text. The use of Moravcsik and Murugesan’s (1975) model 
is motivated by three main reasons. First, clarity and applicability: it is 
simple to use and allows to identify the effective role of in-text citations, 
which fits well with the analysis of texts such as policy documents, which 
are applied by nature. Second, its historical relevance: the model is widely 
recognized in the literature on citation studies, serving as a basis for later 
approaches (Nicolaisen, 2007). Third, its relevance to the objective of this 
research: by distinguishing conceptual and operational use, for example, 
the model allows us to identify how literature is utilized, whether to 
support ideas, legitimize decisions, or provide background data, offering 
clear indicators of real cognitive use of research in policy texts. 
Furthermore, this model is based on the principle that a citation in text does 
not have a single meaning but may simultaneously serve to support the 
central reasoning of a text, provide contextual information, illustrate a 
point, or even express disagreement. Thus, understanding the reasons a 
source is cited allows to identify the cognitive role it plays in the 
development of an argument. 

However, it is important to recognise that citation theories were 
developed primarily to explain referencing practices within scholarly 
communication. Thus, citations are usually understood as mechanisms of 
intellectual recognition in the reward system of science (Merton, 1968) or 
as rhetorical resources used to strengthen arguments and convince readers 
(Bornmann & Daniel, 2008; Nicolaisen, 2007). These approaches focus 
primarily on citations that circulate within the academic system itself. 
However, when they appear in public policy documents, the institutional 
context changes significantly. Policy texts do not aim to advance scientific 
knowledge, but rather to justify political decisions, coordinate actions, and 
legitimize interventions linked to political projects and programmes. 

In policy documents, citations may serve functions that differ from 
those commonly observed in scientific publications. Instead of distributing 
intellectual recognition, they can be used, for example, to confer scientific 
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authority in support of political arguments. Thus, the meaning of the 
citation is transformed by crossing institutional boundaries between 
science and politics. Understanding this shift requires broadening citation 
theory beyond the scientific field and analysing how references are used in 
governance processes. This perspective allows citation analysis to move 
beyond counting references and move towards interpreting how 
knowledge, authority, and legitimacy circulate between research and 
policymaking. 

Building on these perspectives on the meaning and function of 
citations, it is also necessary to consider the broader context in which 
scientific knowledge is produced and used. The following section therefore 
examines how research becomes socially relevant, particularly in relation 
to its use in policy contexts. 

4.1.2. Citation Practices and Structural 
Inequalities in Global Science 

In contexts such as the one analysed in this study, authors frequently 
cite researchers from the Global North, particularly from Europe and North 
America. This pattern may reflect concerns with credibility and 
international recognition. At the same time, it needs to be understood in 
relation to structural imbalances in the global distribution of scientific 
production. As discussed in the literature review, scientific output has 
historically been strongly concentrated in countries of the Global North. 
The number of publications produced in these regions has been 
considerably higher than in most countries of the Global South. As a result, 
the pool of internationally visible literature is itself uneven. In this 
situation, the predominance of references from the Global North cannot be 
explained only as a strategy to gain prestige; it is also related to the unequal 
distribution of publications, visibility, and citations in the global scientific 
system. 

In this thesis, the distinction between the Global North and the Global 
South is used as an analytical category to examine broader inequalities in 
scientific production, visibility, and collaboration. The distinction does not 
indicate that the countries within each group are identical or occupy fixed 
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positions in global scientific systems. Research capacity, publication 
numbers, and international visibility vary considerably within these 
groups. The terms are therefore used to identify general patterns while 
acknowledging the specific position of each country and region. 

These global patterns of scientific production, visibility, and 
collaboration are not static. Recent changes in scientific production show 
a gradual shift towards a more multipolar system. The relative contribution 
of North America and Europe has declined, while scientific production in 
China and other BRICS countries has increased considerably. Scientific 
output from other parts of Asia and, to a smaller extent, Africa has also 
grown. These changes challenge the idea that global science remains 
centred exclusively in Europe and North America. Nevertheless, Western 
countries continue to occupy central positions in international scientific 
networks and remain important collaboration partners for both established 
and emerging research systems such as that of BRICS. The decline in their 
relative share of publication output therefore does not necessarily imply an 
equivalent decline in scientific influence or network centrality (Danell, 
2025). 

This situation is reinforced by cumulative processes described by 
Merton (1968) as the Matthew effect, where recognition and citations tend 
to accumulate to already established authors and institutions. However, 
beyond citation dynamics, substantial differences in publication volume 
and research visibility persist across countries. When a large share of 
indexed and internationally visible research originates from particular 
countries and institutions, researchers are more likely to encounter and cite 
that literature, regardless of their own location. At the same time, the 
emergence of new scientific centres shows that these cumulative 
advantages are not fixed, although they tend to change gradually. 

Collaboration patterns also play a role in what is cited. As shown in 
the literature review, researchers in Africa in general, and in Mozambique 
in particular, collaborate more frequently with partners from Europe and 
North America than with researchers from other African countries. These 
collaboration structures shape citation practices because researchers 
become integrated into networks that have historically been oriented 
towards dominant research centres. Danell (2025) shows that collaboration 
patterns are also changing, particularly through the growth of scientific 
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relations among BRICS countries. However, the USA and European 
countries remain central partners in the global scientific landscape. 
Citation practices should therefore be understood within a changing but 
still unequal structure of scientific production and collaboration. 

The observed citation patterns result from the interaction between the 
historical concentration of global knowledge production, the central role 
of Western institutions, and local efforts to position research within 
international academic hierarchies. This raises important questions about 
epistemic dependence and recognition in global science, particularly 
regarding the construction of research agendas and the circulation of 
knowledge in the Global South. At the same time, the changing layout of 
scientific production suggests that these relations should not be understood 
as a simple and permanent division between the Global North and Global 
South, but as part of an evolving global system in which new centres of 
scientific production are emerging, while older centres still retain 
considerable influence. 

4.2 How Research Becomes Useful for Society 

Modern science has become one of the most influential institutions in 
the world today. Since the end of World War II, the relationship of science 
to society has been much debated among both scholars and politicians. 
These debates show that there have been major changes in the way 
scientific knowledge is produced, validated, and used. This section aims to 
understand how this relationship between science and society was 
perceived, and how it transformed, from the mid-20th century to the 
beginning of the 21st century. It shows how we have moved from a vision 
of science as something independent and geared towards progress, to 
newer ideas that value collaboration between scientists, governments, and 
citizens. This discussion also serves as a basis for the subsequent chapters, 
which will analyse how scientific knowledge is used in agricultural policy 
documents in Mozambique. 

The starting point of this section is the recognition that science has 
never existed in isolation from the social and political structures that 
sustain it. Although often presented as neutral and autonomous, scientific 
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practice is shaped by the values, interests, and institutions of collective life 
(Jasanoff, 2004). 

In the post-World War II period, a vision of science as an engine of 
economic progress and national security was consolidated when Vannevar 
Bush published Science, the Endless Frontier in 1945. Bush founded public 
policies that promoted scientific autonomy as a condition for the 
advancement of knowledge. The expectation was that the benefits of 
science would automatically translate into development, innovation, and 
well-being (Stokes, 1997). This post-World War II paradigm gave rise to the 
linear model of science. According to Godin (2006, p. 639), the linear model 
of innovation “postulates that innovation starts with basic research, then 
adds applied research and development, and ends with production and 
diffusion”. Godin (2006) the linear model was not derived from a single, 
well-defined theory but developed gradually through interactions among 
scientists, economists, and policymakers. The idea that science begins with 
basic research, goes through applied research, then development, and 
finally reaches production and dissemination, has become institutionalized. 
The linear model gained strength partly because its simplicity made it an 
effective rhetorical and administrative tool for justifying public investment 
in science. As Stokes (1997) states, as societies become more complex, it 
becomes evident that science can also respond to concrete problems and 
generate technological innovations. Stokes noted a rigid opposition 
between “pure science”, which was oriented to fundamental 
understanding, and “applied science”, which gained strength in the postwar 
period with the linear model associated with Vannevar Bush. Bush argued 
that investing in fundamental science was strategic, and that, for example, 
the case of the atomic bomb illustrates how groundbreaking discoveries 
can have decisive consequences (Stokes, 1997). 

The criticism of the linear model of innovation has made room for 
more open-minded approaches towards the role of science in society. One 
of the most influential contributions in this regard is proposed by Stokes 
(1997), who introduced the quadrant model to represent four different 
types of scientific research. Rather than opposing basic and applied science 
as mutually exclusive categories, Stokes suggests that it is possible to 
produce theoretical knowledge while also responding to practical problems 
with social impact. This idea is represented by Pasteur’s quadrant, which 
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visualizes a type of research motivated by both fundamental understanding 
and practical utility. In theory, Stokes identifies four quadrants. The first, 
Bohr’s quadrant, represents basic science motivated by theoretical 
curiosity, without immediate concern for application; the second, Edison’s 
quadrant, refers to applied research focused on practical solutions, without 
theoretical deepening; the third, Pasteur’s quadrant, the core part of his 
model, shows how the former two quadrants can occur simultaneously, 
exemplified by the work of Louis Pasteur, who advanced basic questions of 
microbiology while also responding to practical problems of public health. 
Finally, Stokes identifies a fourth quadrant that includes research with low 
theoretical motivation and low practical utility.  

The social dimensions of science have long been a central concern 
within the sociology of science. Elzinga (1997) examines the historical 
transformation of the relationship between science and society, 
particularly the changing balance between scientific autonomy and 
external demands for relevance, accountability, and practical utility. He 
argues that the traditional science and society contract was based on a 
distinction between relatively autonomous basic research and applied 
research directed towards socially defined purposes. However, this 
distinction became unstable as governments, funding agencies, industry, 
and other social actors acquired a stronger role in shaping research 
priorities and evaluating scientific outcomes.  

Elzinga (1997) identifies four science-policy cultures that influence 
how scientific relevance is defined, namely: an academic culture that values 
scientific autonomy and knowledge as an end in itself; a bureaucratic 
culture oriented towards rational planning, regulation, and control; an 
economic culture concerned with market value, competitiveness, and 
commercial utility; and a civic culture focused on justice, equality, and 
broader social benefits. These cultures may coexist and compete in the 
formulation of science policy. Elzinga (1997) uses the concept of the 
science–society contract to describe the institutional arrangement through 
which science is granted a degree of autonomy while being expected to 
produce socially valuable knowledge. As this contract changes, external 
criteria such as relevance, accountability, and strategic usefulness may 
increasingly influence research agendas and evaluative practices. He 
describes this possible shift from predominantly internal scientific criteria 
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towards externally oriented criteria as epistemic drift, while stressing that 
such a transformation is neither uniform nor automatic (Elzinga, 1997). 
Elzinga’s analysis helps explain the institutional and political 
transformations associated with the emergence of what is known as Mode 
2 knowledge production and post-normal science. 

This new way of doing science is discussed by Gibbons et al. (1994) 
who proposed a distinction between two modes of scientific production, 
Mode 1 and Mode 2. Gibbons et al. (1994) argue that: 

 
Mode 1 refers to a form of knowledge production – a complex of 

ideas, methods, values, norms – that has grown up to control the 

diffusion of the Newtonian model … Mode 1 is meant to summarise 

in a single phrase the cognitive and social norms which must be 

followed in the production, legitimation and diffusion of knowledge 

of this kind. (p. 3) 

 

Mode 2, on the other hand, is defined as transdisciplinary, reflexive, 
and socially distributed, produced in contexts of application and with the 
participation of multiple actors. The main idea of Mode 2 is that knowledge 
does not become useful only after research has been completed; its possible 
use may have an influence on the research process itself. This means that 
research can be shaped not only by academic inquiries, but also by the 
problems, needs, and views of people and institutions outside university 
boundaries. From this perspective, knowledge is produced through 
interaction and discussion among different actors, rather than by 
researchers working in isolation. The distinction between Mode 1 and 
Mode 2 is therefore useful as a way of reflecting on how research can be 
organized in different ways and how its relationship with society may 
change over time (Gibbons et al., 1994). 

Thus, Gibbons et al. (1994), characterize Mode 1 as traditional science, 
based on well-established cognitive and social norms. It is a disciplinary 
and hierarchical way of producing knowledge, centred on the interests of 
academia. Problems are defined and solved within specific scientific 
communities, following methods and values that guarantee the legitimacy 
of knowledge. Mode 2, meanwhile, represents a more recent and applied 
way of producing knowledge. Unlike Mode 1, which is disciplinary and 
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academia-centric, Mode 2 is transdisciplinary, heterogeneous, and born 
into broader social, economic, and political contexts. Scientific production 
in Mode 2 involves constant negotiation between different actors such as 
companies, governments, and civil society, and quality is evaluated by 
broader criteria, such as social relevance, economic viability, and public 
acceptance. As the authors argue, this mode complements and does not 
replace the traditional way of doing science. 

The concept of Mode 2 is useful for drawing attention to knowledge 
production in contexts of application, the involvement of actors beyond 
universities, and the growing relevance of social and policy concerns in 
research. However, it has also been subject to criticism. Weingart (1997) 
argues that several features associated with Mode 2, including applied 
research, institutional diversity, and closer interaction between science and 
society, are not entirely new. He further cautions against interpreting these 
developments as evidence of a complete epistemological transformation or 
as proof that disciplinary science has been replaced. 

This criticism is relevant to the present study. The use of research in 
policy documents may indicate that scientific knowledge is being mobilized 
in policy processes, but it does not by itself demonstrate a transition from 
Mode 1 to Mode 2 knowledge production. Rather, Mode 2 is used here as a 
sensitizing perspective for examining how research may be produced, 
circulated, and used in contexts where social needs, institutional actors, 
and policy objectives are relevant.  

The framework is therefore not used to classify Mozambican 
agricultural research as either Mode 1 or Mode 2, but to support a more 
nuanced examination of the relationship between research production, 
policy use, and societal relevance. 

Moreover, the transition associated with Mode 2 may also be 
understood as part of the broader transformation of the science-society 
contract described by Elzinga (1997). His concept of epistemic drift 
complements Mode 2 by drawing attention to the institutional and political 
tensions created when demands for relevance, accountability, and strategic 
utility enter the organization and evaluation of research. While Mode 2 
concerns the organization of knowledge production in contexts of 
application, epistemic drift focuses more directly on how external demands 
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and funding priorities may influence the direction, evaluation, and 
autonomy of scientific research.  

When science and policy become more closely connected, the issue is 
not only about how research is organized or how external actors influence 
it. It also raises wider questions about how decisions are made when 
knowledge is uncertain, when values and interests are involved, and when 
different groups may have different views about what counts as relevant 
knowledge. It is within such situations that the perspective of post-normal 
science becomes relevant. Funtowicz and Ravetz (1993) argue that “post-
normal science is appropriate when either systems uncertainties or 
decision stakes are high; then the traditional methodologies are ineffective” 
(p. 739). In these circumstances, the production of scientific knowledge 
requires the inclusion of an “extended peer community, consisting of all 
those with a stake in the dialogue on the issue” (p. 739), recognizing that 
the quality of science depends on its ability to integrate multiple social 
perspectives. Science is thus no longer a domain restricted to specialists 
and becomes a space for democratic consideration, in which uncertainty is 
recognized, values are made explicit, and the legitimacy of decisions is 
shared. In this thesis, post-normal science provides a broader perspective 
for understanding policy domains in which research is mobilized under 
uncertainty and contested priorities. However, the present study does not 
directly measure the full conditions of post-normal science; it examines 
only one observable component of science-policy interaction, namely the 
citation and mobilization of research in policy documents.  

Moreover, as Funtowicz and Ravetz (1993) observe, “science is now 
called on to remedy the pathologies of the global industrial system of which 
it forms the basis” (p. 739). This suggests a different way of understanding 
science. Instead of seeing science mainly as a tool for predicting events and 
controlling outcomes, it also becomes a practice that recognizes 
uncertainty, considers the role of values, and includes different groups in 
discussions about knowledge and decisions. This perspective is also related 
to Jasanoff’s (2004) concept of co-production. According to Jasanoff, many 
studies in Sociology of Science say that it is not possible to clearly separate 
the production of knowledge from its use. The idea of co-production means 
that scientific facts and the way society works are built together. In 
Jasanoff's words: 



 
92 

 
Science, made social in this way, can be compared and contrasted 
with other exercises in the production of power ... increasingly, 
the realities of human experience emerge as the joint 
achievements of scientific, technical and social enterprise: science 
and society, in a word, are co-produced, each underwriting the 
other’s existence. (p. 5) 
 

The idea of co-production is based on the principle that science and 
society influence each other. That is, scientific knowledge is not created in 
a neutral “vacuum”, but rather within social, political, and cultural contexts 
that shape what is considered true, legitimate, or relevant (Jasanoff, 2004). 
Therefore, Jasanoff uses the term “co-production” to avoid simplistic 
explanations, which say that everything is determined only by science or 
only by society. Instead, she proposes that the ways of knowing and the 
ways of organizing society are built together. Co-production refers to both 
constitution of scientific knowledge and social order. Thus, Jasanoff (2004) 
distinguishes between constitutive problems, concerning the formation of 
categories and boundaries, and interactional problems, concerning disputes 
over knowledge, competence, and authority. Co-production also draws 
attention to how scientific authority, expertise, and institutional order are 
formed together. 

The coexistence of academic publications, methodological manuals, 

technical reports, and project-based studies in the policy corpus may be 

interpreted as consistent with elements associated with Mode 1 and Mode 2 

knowledge production. Academic publications may provide disciplinary 

authority and methodological legitimacy, while technical reports and applied 

studies may reflect knowledge produced in contexts of application and 

directed towards specific policy problems. In the Mozambican context, 

reports and project documents produced, commissioned, or supported by 

international development partners may function both as technical evidence 

and as institutional or political resources. Public policy documents can 

therefore be treated as spaces in which different forms of knowledge are 

selected, translated, and mobilized. Academic citations and technical reports 

provide observable traces of these processes, although they do not by 
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themselves demonstrate the full conditions under which the cited knowledge 

was produced. 

The notion of the social role of science has evolved, so that Jasanoff 

(2004) argues that science is no longer seen as something isolated and is now 

understood as a social practice, which participates in the creation of norms, 

institutions, categories, and forms of power that structure collective life. This 

includes everything from what is considered risk or evidence, to how 

policies, technical standards, and accountability mechanisms are designed. 

In this context, doing science is also doing politics. The ways of validating 

knowledge, such as the credibility of experts, the methods of proof, and the 

criteria of transparency, are intertwined with the ways of organizing society. 

For the author, the authority of science and the idea of objectivity are the 

result of “institutions, culture, and power relations”. This perspective 

challenges one-directional accounts in which society simply applies 

scientific knowledge or science determines social development. It instead 

emphasises the reciprocal relationship through which science and society 

continuously shape one another (Jasanoff, 2004). This perspective aligns 

with the aims of the thesis, which understands the relationship between 

research and policy as bidirectional. Research can influence policy by 

providing evidence, concepts, and methods that inform how problems are 

understood and addressed. Conversely, policy can influence research by 

defining priority areas, allocating resources, and identifying the knowledge 

needs considered important for the country and society.  

Theoretical perspectives on the relationship between science and 

society have fuelled fundamental debates on the social role of science and 

on the way society influences, guides, and conditions scientific production 

itself. The central question that arises, especially in the context of this study, 

is: how to measure this interaction between science and society? More 

specifically, how to assess the role of science in its relationship with 

policymakers, as expressed in policy papers? This question requires attention 

to the spaces where scientific knowledge is mobilized to inform, justify, or 

guide political decisions. Moreover, public policy documents constitute 

privileged spaces to observe this interaction. In such documents, science 

appears not only as a source of evidence, but also as an instrument of 

legitimation, a mechanism for framing problems, and a way of aligning 

actors and priorities (Salö et al., 2024; Weiss, 1979). Evaluating this 
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interaction implies observing how knowledge is cited, with what function, 

by whom, and in what context, revealing the ways in which science and 

society co-produce scientific knowledge and public policies. 

Similarly, Sismondo (2009) observes that science can address public 
problems more effectively when knowledge is connected to the context in 
which it is used and when public institutions are able to work with 
scientific practices. In this sense, successful science in the public sphere 
may result from the interaction between science and politics. 

This view implies recognizing that knowledge only acquires social 
utility when it is configured in such a way that it can be assimilated by 
actors outside the rigorous scientific context (Sismondo, 2009). Public 
policy documents, especially in the agricultural and environmental areas, 
represent one of these spaces of assimilation. In them, technical reports, 
opinions, and project summaries play a mediating role between expertise 
and practical planning needs.  

As Spaapen and van Drooge (2011) suggest, the evaluation of the 
social impact of research should focus on the “productive interactions 
between researchers and stakeholders in which knowledge is produced and 
valued that is both scientifically robust and socially relevant” (p. 213). 
These interactions are defined as exchanges between researchers and 
different social actors, which result in the production of robust and useful 
knowledge for society. According to the authors, these interactions can be 
direct, such as personal communication; indirect, through publications and 
reports; or financial, when they involve institutional support. All of them 
contribute to increasing the social value of knowledge. Likewise, 
Bornmann (2012) argues that societal impact includes contributions to 
public debate, social problem solving, and policy improvement, and that its 
evaluation should combine quantitative indicators with qualitative and 
contextual evidence. 

Although all the theoretical perspectives discussed in this research are 
relevant to its design, particular attention is given to Mode 1 and Mode 2 
knowledge production, as proposed by Gibbons and colleagues (1994), 
Jasanoff’s (2004) concept of co-production, and Elzinga’s (1997) discussion 
of the changing science-society contract. Mode 1 is disciplinary and 
hierarchical, centred on academic interests and established practices of 
scientific knowledge production. In this thesis, Mode 1 provides an 
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investigative perspective for interpreting features associated with 
disciplinary and academically organized research in Africa and 
Mozambique. Mode 2, by contrast, is transdisciplinary, reflexive, socially 
distributed, and produced in contexts of application. It provides an 
analytical perspective for examining how science relates to society and 
how this relationship is expressed in the formulation of agricultural public 
policies.  

Elzinga’s (1997) concepts of the science-society contract and epistemic 
drift complement this perspective by drawing attention to the institutional 
and political pressures that shape research agendas and evaluative 
practices. They provide a perspective for examining how demands for 
relevance, accountability, strategic usefulness, and social benefit may be 
associated with changes in the production, evaluation, and mobilization of 
scientific knowledge. In this thesis, these concepts are useful for 
understanding how academic, bureaucratic, economic, and civic priorities 
may coexist and compete in the relationship between agricultural research 
and public policy. 

Jasanoff’s (2004) concept of co-production is useful for examining the 
relationship between science and power, including how agricultural 
policies may influence research priorities and the scientific directions 
considered relevant in Mozambique. It also draws attention to the role of 
authority, institutions, and academic cultures in shaping how knowledge 
is produced, validated, and circulated. From this perspective, the 
production of knowledge cannot be clearly separated from its use, since 
science and society mutually shape and sustain one another. 

Together with Mode 2 and post-normal science, co-production 
supports the understanding adopted in this thesis of a potentially 
bidirectional relationship between science and public policy. Scientific 
knowledge may inform policy decisions, while policy priorities, funding 
arrangements, and institutional demands may also influence research 
agendas and the areas of knowledge considered socially important. Public 
policy documents constitute one space in which aspects of this relationship 
can be observed. They are examined as spaces in which scientific 
knowledge may be used as evidence, mobilized to legitimize decisions, 
employed to frame problems, or connected to broader institutional norms 
and priorities. 
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These relationships may involve direct interactions between 
researchers and policymakers, indirect interactions through publications 
and technical reports, and institutional or financial arrangements that 
support knowledge production. In this way, science contributes not only to 
policymaking but also to the development of responses to social problems 
and the improvement of collective decision-making processes. 

This establishes a direct link between citation theory and science-
policy interaction. Citations in policy documents are understood not 
merely as references, but as observable traces of how scientific knowledge 
is selected, interpreted, and mobilized in decision making. The study 
therefore examines what knowledge is cited, how it is used, by whom, and 
in which textual context. Inspired by Moravcsik and Murugesan’s (1975) 
approach, the analysis combines quantitative citation patterns with 
qualitative examination of citation functions, contexts of use, and 
meanings. This makes it possible not only to identify the presence of 
scientific knowledge in policy documents, but also to examine the textual 
functions it performs and the ways in which it is mobilized within policy 
discourse. 

These perspectives are not used as categories to be directly measured 
or confirmed by the results. Instead, they help interpret the patterns found 
in the data. They also help explain the relationship between science and 
society. However, analysing this relationship depends on the data that are 
available and how they are organized. The following section therefore 
discusses bibliographic databases and how they shape the representation 
of and access to scientific knowledge. 

4.3 Bibliographic Databases and Their Importance in 
Shaping Research 

The contemporary understanding of science as a social activity cannot 
ignore the digital infrastructures that sustain it. Bibliographic databases 
and indexing systems have become central elements in the organization of 
knowledge and in the evaluation of scientific productivity. Today, 
platforms such WoS, Scopus, Dimensions, and OpenAlex not only store 
information, but define the boundaries of what is recognized as science. 
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As de Rijcke and Stöckelová (2020) note, current research policies 
have created an imperative of international visibility that promotes new 
forms of inequality, where the dominant countries stay dominant while the 
rest remain dominated. Indexing systems privilege journals publishing in 
English and academic centres from the Global North, while marginalizing 
regional publications and local scientific practices. Databases have become 
key tools in modern science. They do much more than just store 
bibliographic records: they create complex systems for organizing, finding, 
and sharing information. They have two main functions. First, they help 
researchers access scientific literature and influence which research is seen 
globally. Second, they act as infrastructures for managing and sharing 
research data, which is essential for producing and validating scientific 
knowledge. These platforms not only organize knowledge but also 
condition its circulation.  

The thematic and linguistic coverage of commercial databases, 
predominantly Anglophone, contributes to the disparities between 
countries and regions, as they determine which productions are indexed 
and, therefore, internationally recognized (Pranckutė, 2021). In addition to 
bibliographic databases, research databases and institutional repositories 
play a central role in the management and preservation of scientific data. 
A review of more than three hundred studies concluded that research data 
management has become a fundamental axis in universities, covering 
activities such as documentation, organization, preservation, and sharing 
(Perrier et al., 2017). Databases have evolved from technical support 
instruments to epistemic infrastructures, that is, elements that shape the 
very mode of knowledge production. They make data-driven science 
possible, characterized by replicability, openness, and large-scale analysis 
(Borgman, 2015). In addition, they “also intertwine with evaluation and 
internationalization regimes that shape what counts as legitimate 
knowledge” (de Rijcke & Stöckelová, 2020). 

The disparities observed result from multiple factors, among which 
access, technical support, and the perception of the relevance attributed to 
databases stand out. Such inequalities are particularly pronounced in 
developing countries (Karlstrøm et al., 2024). However, as revealed by 
Asubiaro et al. (2024), these individual and institutional limitations are 
aggravated by structural inequalities in the global information system. 
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Their analysis showed that journals from Sub-Saharan Africa are four 
times less likely to be indexed in WoS or Scopus than European journals, a 
pattern that favours English-language science and reinforces global 
asymmetries of visibility and access. These disparities indicate that even 
with advances in digital literacy and infrastructure, equitable participation 
in global knowledge production remains constrained without systemic 
reforms in indexing and evaluation practices. 

The reliability of bibliometric indicators depends on the integrity and 
coverage of the sources used (Waltman, 2016). Scientific impact is often 
measured based on indicators derived from these databases, such as the 
impact factor and the h-index, giving them a normative position. Thus, 
they not only record science, but actively participate in its evaluation 
(Agarwal et al., 2016). Databases are not neutral tools, but mediating agents 
of the global scientific system. They influence what is visible, measurable 
and, consequently, what is considered legitimate in the production of 
knowledge (Chen et al., 2020). In addition to serving as research 
instruments, the databases play a strategic role in the construction of 
institutional performance indicators and in the definition of scientific 
policies (Hicks et al., 2015). Their indexing mechanisms and citation 
metrics influence rankings, evaluations, and funding policies (Rijcke et al., 
2016). However, recent studies have revealed limitations of these databases, 
especially regarding the underrepresentation of journals from developing 
countries (Asubiaro et al., 2024; Asubiaro & Onaolapo, 2023; Kowalski, 
2021; Simard et al., 2024) and regions such as Sub-Saharan Africa (Asubiaro 
& Onaolapo, 2023). As Pranckutė (2021) notes, the scope and dominant 
language of databases determine which scientific voices achieve global 
visibility, generating a persistent imbalance between centres and 
peripheries of knowledge. This dynamic reinforces structural asymmetries 
in the circulation of science, where the legitimacy of knowledge is 
conditioned to indexing mechanisms that privilege certain regions, 
languages, and scientific traditions. 

Research shows that the coverage of WoS and Scopus is strongly 
concentrated in European and North American journals, with a 
predominance of the English language, which generates linguistic and 
regional biases and compromises the visibility of scientific production in 
the Global South (Melo et al., 2021). This asymmetry not only affects the 
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comparability of indicators but also reinforces structural inequalities in the 
circulation of knowledge, limiting equitable participation in global 
assessments and academic rankings (Hicks et al., 2015; Pranckutė, 2021). In 
this context, emerging initiatives such as OpenAlex and Dimensions and 
open science platforms seek to mitigate these limitations by offering 
greater coverage, transparency, and inclusion of regional journals, which 
represents an important step towards reducing biases and promoting a 
fairer evaluation of scientific production (Alperin et al., 2024; Priem et al., 
2022; Simard et al., 2024).  

In this study, alternative databases such as OpenAlex and Dimensions 
are used alongside more established sources such as WoS and Scopus. Their 
inclusion is not incidental but reflects an effort to address known 
limitations in coverage and representation of African science. While WoS 
and Scopus provide structured and widely used datasets for bibliometric 
analysis, they are more selective and tend to underrepresent research from 
the Global South. In contrast, OpenAlex and Dimensions offer broader and 
more inclusive coverage, including regional journals and less visible 
outputs, which are particularly relevant for capturing research linked to 
Sub-Saharan Africa and Mozambique. In this thesis, these databases are 
used for different but complementary purposes, while WoS and Scopus are 
used for citation analysis and for comparison with previous bibliometric 
studies. OpenAlex and Dimensions are used to broaden the analysis by 
identifying additional publications, collaborations, and research themes 
that are less visible in traditional databases. 

Furthermore, this investigation is particularly relevant to the present 
study with regard to access to and use of agricultural research in the design 
and implementation of public policies. In many cases, policymakers use 
sources of information that are freely accessible and readily available to 
justify, sustain, and legitimize their policy decisions. In this context, 
databases such as OpenAlex play a central role, as they make scientific 
information available in a faster and more accessible way, in contrast to 
traditional databases such as WoS and Scopus, where content is often 
conditioned by financial barriers to access. These limitations directly 
influence which scientific evidence is mobilized in the policy space and 
which remains less visible or excluded from public debate. Thus, the study 
of the capacity of these databases to provide organized and structured 
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information becomes particularly relevant to understand the mechanisms 
through which science is legitimized in public policies. By privileging 
evidence from more accessible and easily mobilized sources, policymaking 
and implementation processes not only use science in an instrumental way, 
but also build its authority and credibility based on specific forms of 
knowledge production and circulation. It is in this sense that the present 
research proposes to analyse how the conditions of access to databases 
shape the selection, use, and legitimation of scientific knowledge in the 
field of agricultural policies in Mozambique. 

Considering that bibliographic databases provide the foundation for 
analysing scientific production and relationships, it is also necessary to 
consider the analytical tools used to explore these data. The following 
section presents approaches for analysing collaboration patterns and 
network structures in scientific research. 

4.4 Analytical Approaches to Collaboration and Scientific 
Networks 

An important dimension in the current analysis of science is the 
visualization and mapping of collaboration networks. As Börner et al. 
(2003) point out, visualization is not only about making data more beautiful 
but is a tool that helps to better understand how science works. By 
transforming bibliometric data, such as publications and citations, into 
network maps, researchers are able to identify thematic areas, research 
groups, and collaborative networks. According to the authors, these 
visualizations offer an overview of scientific activity, allowing the 
identification of new areas of research and connections between different 
fields of knowledge. These maps not only show what has already been done 
in science, but also help make strategic decisions about funding, research 
priorities, and public policy. 

To create these maps, it is necessary to transform bibliographic 
relationships, such as co-authorship (when two or more authors write 
together), co-citation (when two authors are cited together in other works), 
and co-occurrence of keywords (when certain terms appear together in 
articles), into visual representations. These images turn abstract data into 
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something more concrete, like a “map” that shows where knowledge is 
most concentrated or dispersed (Aria & Cuccurullo, 2017). As the authors 
explain, for example, co-occurrence of terms helps to understand how 
research topics are organized, and which concepts link different areas. 

In practice, bibliometric analysis based on visualizations involves the 
creation of different types of networks, depending on what you want to 
study: authors, institutions, countries, or research topics. There are several 
tools used for this, such as VOSviewer, CiteSpace, BibExcel, Gephi, and 
Pajek. VOSviewer, for example, is widely used to create interactive maps 
that show networks of keyword co-authorship and co-occurrence, 
revealing thematic groups and levels of collaboration (Wrigley et al., 2019). 
These maps often use clustering algorithms to make the relationships 
between elements clearer and easier to interpret (Smyrnova-Trybulska et 
al., 2018). According to Tijssen and van Raan (1994), these visual 
representations help to formulate public policies by showing new areas of 
knowledge, strategic alliances, and paths of innovation. Therefore, 
visualization functions as both an analysis and discovery tool, connecting 
quantitative data from networks with a more qualitative understanding of 
how knowledge circulates. This allows policymakers to see how knowledge 
flows between universities, research institutes, and government bodies, 
inserting bibliometric analysis into broader contexts of science 
management and policy. Moreover, as pointed by Jiang et al. (2019) studies 
show that bibliometric mapping has become a central technique for 
analysing patterns of collaboration and the intellectual structure of science.  

Building on more established visualization approaches, Chen et al. 
(2020) show how advanced mapping techniques extend the possibilities of 
bibliometric analysis beyond traditional representations. In this context, 
according to Solomon (2015), bibliometric visualization can be understood 
as a tool that transforms publication data into structured maps, allowing 
the identification of relationships, growth patterns, and connections 
between different areas of research (Solomon, 2015). These visual tools help 
to understand how scientific collaborations happen and how academic 
communities evolve over time (Vaishya et al., 2025). The interpretation of 
these maps often relies on structural indicators such as link strength, 
network density, and centrality measures, which help identify the most 
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connected actors and the overall structure of collaboration networks 
(Freeman, 1979; van Eck & Waltman, 2010). 

In the context of this study, mapping co-authorship networks, 
institutions, countries, and topics offers both a descriptive and interpretive 
basis for understanding how agricultural research in Mozambique connects 
with regional and global actors. Therefore, the visual dimension 
complements the productivity and citation analyses, allowing for a broader 
view of scientific relationships in Africa in general and Mozambique 
specifically. 

Finally, in applying these data sources and analytical approaches, it is 
important to reflect on the ethical implications associated with the 
collection, analysis, and interpretation of research data. The following 
section outlines the main ethical considerations guiding this study. 

4.5 Ethical Considerations  

This study complies with Swedish legislation and good research 
practice, using only publicly accessible and non-personal data. The corpus 
comprises bibliographic records (metadata) and publicly available policy 
and regulatory documents. No sensitive personal data were collected, 
processed, or inferred. In line with GDPR and the Swedish Data Protection 
Act, no information enabling the identification of individuals was handled, 
and therefore no ethical review under the Swedish Ethical Review Act was 
required. Nonetheless, the project follows the Act on Responsibility for 
Good Research Practice, with explicit commitments to avoid fabrication, 
falsification, and plagiarism and to ensure transparent, verifiable 
procedures. 

All data sources are open or legally accessible without permissions, 
and citation practices adhere to copyright and database terms of use. The 
study also aligns with the Swedish Research Council’s recommendations 
on FAIR data management (Wilkinson et al., 2016). During the 
development of the Data Management Plan, special attention was given to 
how data are documented, stored, organized, and described. A clear folder 
structure was established, with one main project directory and subfolders 
for each of the three studies, each containing separate data. Metadata 
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conventions, file naming (combining data type and ISO 8601 date format), 
and version tracking were developed to ensure traceability and 
reproducibility. Storage is managed through institutionally supported 
services with version control and secure access. 

Where platforms provide APIs or terms of use (OpenAlex, 
Dimensions, Scopus), the study respects rate limits, citation requirements, 
and reuse conditions. Copyright is respected by analysing metadata 
properly.  

All steps involved in searching, cleaning, and analysing the data are 
recorded in a log of methods. The codes and scripts used are commented 
out and versioned. Data will be made available through the university 
repository to ensure long-term preservation. 

As a Mozambican researcher working within Swedish academic 
infrastructure, my positionality shapes the selection of sources, framing of 
research problems, and interpretation of African scientific systems. To 
mitigate potential bias, I explicitly document methodological decisions, 
apply transparent inclusion and exclusion criteria, and make analytical 
scripts and derived datasets available where legally permitted. This 
transparency enables others to verify and reproduce the processes and 
findings of the study. 

The thesis aligns with the Swedish Research Council’s guidelines on 
good research practice and open science (Swedish Research Council, 2024). 
Because no sensitive personal data or interventions with human subjects 
are involved, prior approval from the Swedish Ethical Review Authority 
was not required. If subsequent project extensions were to introduce the 
use of personal data, an ethics review would be sought before undertaking 
any data collection. 
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PART II – Empirical Analysis 

This part presents the empirical findings of the study regarding 
agricultural research and its relationship with policymaking in 
Mozambique. 

Although the empirical chapters are connected by the overall focus on 
agricultural research and policymaking, they are presented as three 
separate studies. This is because each chapter addresses a distinct question 
and uses different materials, data sources, units of analysis, and analytical 
procedures. The materials and methods are therefore described separately 
in each empirical chapter, allowing the reader to understand and assess 
each study on its own terms. At the same time, the order of the chapters 
reflects their position within the wider study. 

Chapter 5 addresses the coverage of African science by investigating 
the presence of African research in databases such as WoS, Scopus, 
Dimensions, and OpenAlex. The analysis of these data sources and their 
limitations is important for contextualizing the subsequent studies on the 
production and use of research in Sub-Saharan Africa more generally, and 
Mozambique in particular. 

Chapter 6 focuses on recent developments in the research literature 
related to agriculture in Sub-Saharan Africa between 2000 and 2020. For 
this purpose, a bibliometric analysis of agricultural research in the region 
is carried out to examine productivity, collaboration, citation patterns, and 
research topics. This regional analysis is followed by a more detailed focus 
on agricultural research in Mozambique, which is particularly relevant for 
the third part of the thesis, where the relationship between research and 
policy is examined. 

Finally, chapter 7 focuses on the use of research in agricultural policy 
documents in Mozambique. It analyses government policies, project 
reports, and related documents to identify whether and how scientific 
literature is cited or mobilized. This part also examines the types of sources 
referenced in policy documents and the functions that academic literature 
performs within them. The main question addressed is the extent to which 
agricultural research is visible in policy documents and how this visibility 
can be interpreted as evidence of research use in policymaking. 
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Overall, the empirical analysis follows a sequential logic. It begins by 
analysing the availability and limitations of bibliometric data sources, then 
examines production, collaboration, and thematic development in 
agricultural research, and finally turns to the use of research in agricultural 
policy documents.  
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5. Coverage of African Research in 
Bibliographic Databases 

This chapter is concerned with the analysis of the coverage of African 
scientific literature in the main international academic databases, namely 
WoS, Scopus, Dimensions, and OpenAlex. The main objective is to assess 
the level of representation of African scientific production in these 
databases, and the structure, depth, and quality of the metadata made 
available in them. This analysis is particularly relevant because the way 
science is indexed directly influences its visibility, circulation, and 
international recognition. 

To fulfil this objective, the chapter starts from the identification of 
African journals indexed on the AJOL platform, recognized for bringing 
together journals published and managed on the continent. The choice of 
AJOL as a starting point aims to ensure that the analysis is anchored in 
locally generated scientific production, often absent or underrepresented 
in international databases that privilege publishers from countries in the 
Global North. From this initial list of journals, the presence and volume of 
corresponding records in WoS, Scopus, Dimensions, and OpenAlex are 
verified. 

The purpose of this approach is to go beyond the simple quantitative 
comparison of coverage. It seeks to understand what types of metadata are 
made available, the level of completeness and consistency of this 
information, and to what extent access to the databases allows robust and 
reproducible bibliometric analyses. In this way, it examines not only “how 
many” African publications are represented, but how they are represented 
and what methodological limitations may emerge from the exclusive use 
of one or another database. 

This exercise raises important questions about the substitutability of 
bibliographic databases. To what extent is it possible to conduct 
bibliometric analyses of African research using only more inclusive and 
open databases such as Dimensions or OpenAlex? Can these databases 
replace, or should they rather complement, more selective systems such as 
Scopus and WoS, which remain widely used in international research 
evaluation?  
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At the same time, the thesis problematises the assumption that 
broader indexing criteria, such as those used by Dimensions and OpenAlex, 
necessarily ensure higher-quality or more consistent metadata, since 
broader coverage may also introduce analytical noise. It therefore argues 
that no single database provides a complete solution for analysing African 
science. Instead, research assessment should draw on multiple and 
complementary data sources that better capture scholarship produced in 
Africa and other underrepresented regions. 

5.1 Materials and Methods  

This chapter is designed to comparatively evaluate the coverage and 
quality of metadata related to African scientific literature in the WoS, 
Scopus, Dimensions, and OpenAlex databases. The design is based on the 
principle that the way in which the databases index the continent's 
production conditions visibility and bibliometric analysis, which requires 
an approach that combines breadth of coverage with attention to data 
consistency and integrity. Thus, the methodology is organized as a 
continuous path that begins with the identification of African journals, 
advances to the automated collection of records in the databases, and 
culminates in cleaning, integration, and comparative analysis. 

5.1.1. Data Sources 

The construction of the corpus of analysis began with the AJOL 
platform, widely recognized as one of the largest repositories of academic 
journals published on the African continent (Murray, 2009; Smart, 2005). 
AJOL brings together journals from several African countries and works as 
an important gateway to identify local scientific production, which is often 
underrepresented in international databases such as WoS and Scopus 
(Alonso-Álvarez, 2025).  

AJOL is not a fully structured bibliometric database and has 
limitations in metadata availability and search functionality. Nevertheless, 
it is a valuable source for locating African research and for complementing 
datasets derived from major international databases, thereby improving the 
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representation of regional publication patterns (Alonso-Álvarez, 2025). Its 
use is also consistent with previous studies that have used the platform as 
the main source of scientific information on the continent (Ezechukwu et 
al., 2024; Manhique & Casarin, 2019). The decision to include AJOL in the 
present study is particularly relevant because African journals remain 
underrepresented in major bibliographic databases such as WoS and 
Scopus (Asubiaro et al., 2024; Asubiaro & Onaolapo, 2023) 

The journal dataset was further expanded using Ulrichsweb. Journals 
were selected when their recorded country of publication corresponded to 
an African country, and only titles that were active at the time of the search 
were included. Information from AJOL and Ulrichsweb was then 
standardised, including journal title, country of publication, publisher 
where available, subject coverage, and print and/or electronic ISSN. The 
use of the ISSN as a unique key ensured consistency in the next stage of 
the search in the international databases. 

The choice of these four databases (Table 1) stems from their growing 
importance and complementarity in the global ecosystem of scientific 
indexing. While WoS and Scopus are traditional standards for institutional 
evaluation, Dimensions and OpenAlex have stood out for offering greater 
coverage of local and regional journals, but with variations in metadata 
consistency. 
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Table 1  
 
Characteristics of the bibliographic databases selected for comparative 
coverage analysis. 
 

Database Founded Nature Indexing 
model 

Access Coverage in 2025 

WoS  1964 Commercial 
and 
selective 

Rigorous 
editorial 
curation 
(journal-level 
selection; low 
acceptance 
rates) 

Closed ~97 million records (core 
collection); ~240+ 
million (platform total) 

Scopus 2004 Commercial 
and 
selective 

Rigorous 
editorial 
curation 
(expert-
reviewed 
journal 
selection) 

Closed ~102.6 million records; 
~29,000+ journals; 
~7,000 publishers 

Dimensions 2018 Commercial 
and broad 

Inclusive 
model; mix of 
automatic 
indexing and 
some manual 
checks; links 
different types 
of research 
data 

Partially 
open 

200+ million documents 
(full-text searchable); 
broader linked dataset 
(grants, patents, policy, 
etc.) 

OpenAlex 2022 Open Fully 
automated, 
link-based 
indexing 
integrating 
multiple open 
data sources 

Open ~450–470+ million 
works; ~200,000 
journals/repositories; 
~2+ billion citation links 

Note. The table summarizes the nature, indexing model, and access type of 
the four databases. Data refer to 2025 and are based on information 
provided by the database platforms (WoS, Scopus, Dimensions, and 
OpenAlex). 
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5.1.2. Data Collection on Bibliographic Databases 
via APIs 

In this thesis, Application Programming Interfaces (APIs) were used 
to retrieve bibliographic metadata from databases such as OpenAlex, 
Dimensions, and Scopus. APIs enable the structured, automated, and 
reproducible collection of large datasets using standard identifiers. In this 
sense, data collection was carried out in two phases. The first phase focused 
on verifying database coverage, while the second involved the extraction 
of full metadata for detailed analysis. 

 
1. Coverage Verification (count of records by ISSN)  

For each ISSN identified in the previous step, queries were performed 
to determine the number of indexed records per ISSN in each database. This 
procedure was automated for Scopus, Dimensions, and OpenAlex, which 
provide API access. In the case of Scopus, access is limited to part of the 
metadata. For WoS, data were collected manually using both ISSN and 
journal title. The process involved: (1) verifying whether the journal was 
indexed; and (2) identifying the number of associated records, which 
allowed the quantification of coverage prior to metadata extraction. 

 
2. Complete Metadata Extraction (thematic subset)  

Following coverage verification, full records were extracted for a 
subset of journals related to agriculture. Data were stored in JSON format 
in order to preserve the original structure of each database. For each record, 
the following information was collected when available: title and abstract, 
authors and affiliations, publication year, DOI or equivalent identifier, 
keywords or concepts, cited references, document type (e.g., article, review, 
conference paper), open access status, and citation counts or alternative 
metrics. 
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5.1.3. Data Preparation and Comparative Analysis 

Since each database uses different structures and naming conventions, 
the data were not directly comparable. To address this, a process of 
cleaning and standardization was applied. 

First, duplicate records were removed using identifiers such as DOI, 
title, and publication year. When a DOI was not available, approximate 
matching techniques were used to identify similar records. Institutional 
names were then standardized to ensure consistency, with particular 
attention to African universities and research centres, which often appear 
under multiple name variations. In addition, textual fields were harmonized 
to minimize differences caused by accents, special characters, and language 
variations. 

These procedures made it possible to merge the data into a single, 
consistent dataset. This consolidated dataset supports comparison across 
databases not only in terms of the number of records, but also in terms of 
the completeness and consistency of the metadata. 

Within this framework, the comparative analysis focused on three 
dimensions: coverage, metadata integrity, and accessibility. Coverage 
refers to the representation of African journals and articles in each 
database, using AJOL as a reference. Metadata integrity concerns the 
presence and consistency of key fields, such as affiliations, abstracts, 
keywords, and references. Accessibility refers to the practical conditions of 
data use, including documentation, API stability, and ease of data retrieval 
and verification. Together, these dimensions support a transparent and 
reproducible comparison across databases and provide the analytical basis 
for the results presented in chapter 6, where differences in database 
coverage, metadata quality, and accessibility are examined in relation to 
the visibility and representation of Mozambican agricultural research. 
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5.2 Analysis of AJOL Journal Coverage in WoS, Scopus, 
Dimensions, and OpenAlex 

A total of 837 journals were retrieved from AJOL, but their coverage 
differs across the databases, reflecting variations in indexing policies and 
inclusion criteria. The coverage of African journals varies across 
Dimensions, OpenAlex, Scopus, and WoS (Figure 2). Among these, 
Dimensions has the highest representation, indexing 663 (79.2%) African 
journals. OpenAlex follows with 477 (57.0%) journals, showing a slightly 
lower coverage compared to Dimensions. Scopus, known for its selective 
indexing, includes 147 (17.6%) journals, while WoS has the lowest 
representation, covering only 94 journals of the 837 journals in AJOL. 
 

Figure 2  
 
Coverage of AJOL-listed journals across four databases. 

 

Note. The bars show the number of AJOL journals with at least one indexed 
record in each database out of 837 journals assessed: Dimensions = 663, 
OpenAlex = 477, Scopus = 147, and WoS = 94 
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These patterns align with earlier findings that African research is 
underrepresented in selective indexes and more visible in broad or open 
infrastructures. Prior studies show that WoS and Scopus overrepresent 
Europe and North America while systematically underrepresenting Africa, 
with stronger inclusion of natural sciences than social sciences and 
humanities (Asubiaro et al., 2024; Simard et al., 2024). The prevalence of 
Diamond open-access journals in Africa, many of which are locally 
oriented and publish in national or regional languages, may help explain 
why Dimensions and OpenAlex index substantially more AJOL journals 
than Web of Science and Scopus, which cover a smaller and more 
internationally oriented subset. However, repository infrastructure 
remains uneven. For example, only about 44% of African countries have 
repositories listed in OpenDOAR, which limits the potential discoverability 
benefits of open access and reinforces the need to use multiple databases 
when assessing the visibility of African research (Ezechukwu et al., 2024). 

 

Figure 3  
 
Overlaps between the databases. 

 

Note. Venn diagram showing the overlap of AJOL-indexed journals across 
Dimensions, Scopus, WoS, and OpenAlex. The diagram illustrates the number of 
African journals from AJOL that are indexed in each database and the extent to 
which these journals are shared across multiple platforms. The central intersection 
represents journals indexed simultaneously in all four databases, while the 
surrounding overlaps show journals shared between pairs or trios of databases. 
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The largest overlap, as depicted in Figure 3, is between Dimensions 
and OpenAlex, with 447 journals in common. This suggests a strong 
similarity in the way these two databases index African journals from 
AJOL. The second largest overlap occurs between Dimensions and Scopus, 
with 143 shared journals, followed by OpenAlex and Scopus, which have 
130 journals in common. The overlap between Dimensions and WoS 
includes 90 journals, while OpenAlex and WoS share 91 journals. The 
overlap between Scopus and WoS is relatively low, with only 67 journals 
in common. These lower overlap values suggest that WoS and Scopus may 
have more selective indexing criteria for African journals, potentially 
limiting their representation of the continent’s scholarly output. 

The smallest overlap is found when considering all four databases 
together, with only 65 journals being indexed across Dimensions, 
OpenAlex, Scopus, and WoS. This minimal intersection underscores the 
fragmented nature of African journal coverage across different bibliometric 
platforms. It also underscores the necessity of using multiple databases to 
ensure a more comprehensive assessment of African research visibility.  

These patterns indicate that broad indexes oriented towards 
aggregation such as Dimensions and OpenAlex include a far larger portion 
of AJOL compared to selective commercial indexes such as WoS and 
Scopus. In practical terms, this means that bibliometric analyses based 
solely on Scopus will consistently underrepresent African-based journals 
and may lead to biased field interpretations since disciplinary coverage 
varies across indexes. The substantial overlap between Dimensions and 
OpenAlex further suggests that these two sources offer the most reliable 
baseline for mapping African journal coverage. Dimensions and OpenAlex 
may offer the most comprehensive baseline for African journal coverage, 
whereas reliance on Scopus and WoS alone might systematically 
underrepresent Africa-based journals and risk biased field-level analysis. 
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5.2.1. Top 10 Journals with the Highest Coverage in 
Each Database 

The analysis of the most covered journals in each database reveals 
patterns of overlap and divergences (Table 2). For example, the African 
Journal of Biotechnology is indexed in Dimensions (6,740 articles), 
OpenAlex (13,276 articles), and Scopus (7,420 articles). Similarly, HTS 
Teologiese Studies/Theological Studies appears in all four databases, with 
6,002 articles in Dimensions, 5,644 in OpenAlex, 3,492 in Scopus, and 2,640 
in WoS. Other widely indexed journals include the Journal of Business 
Research, the Pan African Medical Journal, the South African Journal of 
Botany, and the South African Medical Journal, all of which appear in at 
least three or all four databases. The broad coverage of these journals 
suggests that they have considerable academic impact and are widely 
recognized within their respective fields, including medicine, 
biotechnology, and business, among others. 
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Table 2  
 
Most covered journals by each database. 
 

Dimensions n OpenAlex n Scopus n WoS n 

South African Medical 
Journal 30,030 African Journal of 

Biotechnology 13,276 Pan African Medical 
Journal 11,225 Journal of Business 

Research 10,807 

Pan African Medical 
Journal 11,053 Journal of Business 

Research 10,970 Journal of Business 
Research 10,551 South African Journal of 

Botany 9,368 

Journal of Business 
Research 10,750 Pan African Medical 

Journal 9,349 East African Medical 
Journal 8,543 Pan African Medical 

Journal 8,788 

South African Journal of 
Botany 8,677 South African Journal of 

Botany 7,901 African Journal of 
Biotechnology 7,420 East African Medical 

Journal 4,657 

East African Medical 
Journal 8,048 South African Medical 

Journal 7,287 South African Journal of 
Botany 6,269 South African Medical 

Journal 4,472 

Egyptian Journal of 
Hospital Medicine 7,528 Egyptian Journal of 

Hospital Medicine 7,236 Central African Journal of 
Medicine 4,235 South African Journal of 

Science 3,362 

African Journal of 
Biotechnology 6,740 HTS Teologiese 

Studies/Theological Studies 5,644 Tropical Journal of 
Pharmaceutical Research 4,225 African Health Sciences 2,686 

HTS Teologiese 
Studies/Theological Studies 6,002 South African Family 

Practice 4,854 HTS Teologiese 
Studies/Theological Studies 3,492 HTS Teologiese 

Studies/Theological Studies 2,640 

Central African Journal of 
Medicine 

4,132 Ostrich: Journal of African 
Ornithology 

4,233 Ostrich: Journal of African 
Ornithology 

2,932 South African Family 
Practice 

1,934 

Tropical Journal of 
Pharmaceutical Research 4,092 South African Journal of 

Science 4,098 South African Medical 
Journal 2,401 Water SA 1,790 
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The substantial variation in publication counts for the same journal across 
databases, for example, the South African Medical Journal (Dimensions: 30,030; 
OpenAlex: 7,287; WoS: 4,472; Scopus: 2,401), reflects differences in database 
coverage logics rather than inconsistencies in the journal itself. One reason for 
differences between databases is how far back they go. Dimensions collects 
metadata mainly from Crossref and other large registries, which often means it 
includes older material. WoS and Scopus, however, choose journals individually 
and usually start indexing only from the moment a journal is accepted. Because 
of this, the total number of records can vary depending on when a journal was 
added and how consistently it has been covered. 

Another reason is the types of documents included. Some databases only 
index peer-reviewed articles and reviews, while others also include editorials, 
letters, corrections, news items, or supplements. Databases that harvest DOIs 
broadly tend to show higher totals than those that filter more strictly. A third 
difference lies in how journals are selected. WoS and Scopus use evaluation 
systems that look at editorial quality, citation impact, and international 
visibility. Open infrastructures like OpenAlex and Dimensions rely more on 
metadata aggregation from multiple sources. These different approaches shape 
which journals appear in each database. Metadata practices also matter; these 
variations reflect broader changes in how research is governed and evaluated. 

At the same time, some journals are indexed in only one or two databases. 
These include the Central African Journal of Medicine, which is found in 
Dimensions (4,132 articles) and Scopus (4,235 articles) but is not present in 
OpenAlex and WoS. Similarly, the Egyptian Journal of Hospital Medicine 
appears in Dimensions (7,528 articles) and OpenAlex (7,236 articles) but is 
missing from Scopus and WoS. Water SA, with 1,790 articles, and African Health 
Sciences, with 2,686 articles, are included only in WoS, indicating that certain 
journals may meet the inclusion criteria of specific databases but not others. 

Medical journals dominate the list of most covered journals. Titles such as 
the Pan African Medical Journal and the South African Medical Journal indicate 
a strong presence of biomedical and life sciences research among African 
nations and may be connected to the everyday health problems common to 
African countries. 

Although medical journals dominate the most highly covered titles in WoS 
and Scopus, journals from the humanities, social sciences, and environmental 
sciences are also represented. For instance, HTS Teologiese Studies/Theological 
Studies is indexed in all four databases. The Journal of Business Research is also 
widely covered, indicating the strong presence of business and management 
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research in the African context. Moreover, the South African Journal of Science 
and Ostrich: Journal of African Ornithology demonstrate the presence of 
multidisciplinary and ecological research. 

In summary, although there is some overlap in journal coverage, gaps 
remain, underscoring the fragmented nature of African journal indexing across 
databases. The disparities in journal coverage emphasize that no single 
bibliometric database comprehensively indexes African scholarship. 
Dimensions and OpenAlex generally provide broader coverage of African 
journals compared to Scopus and WoS, suggesting that they may have more 
inclusive selection policies. In contrast, Scopus and WoS appear to be more 
selective, indexing a smaller subset of journals, possibly based on citation 
impact and international recognition. 

The limited intersection among databases reinforces the need for a multi-
database approach when conducting bibliometric analyses of African research 
output. Researchers, policymakers, and institutions should be aware of these 
variations to ensure a more accurate and inclusive assessment of African 
scholarship. However, it is also important to consider the quality of the data 
provided by these databases when conducting bibliometric analyses and 
making decisions based on these data. By understanding the disparities and the 
strengths and weaknesses of each database, researchers can ensure a more 
thorough and accurate representation of African research output. The next 
section addresses the metadata quality and completeness of those articles that 
featured in all four databases. 

5.2.2. Analysis of Metadata Fields 

In terms of metadata categories (Table 3), the main differences between 
the datasets lie in the structure and range of information associated with each 
record. While all four databases include the core bibliographic elements 
required for standard bibliometric analysis, they differ in the additional layers 
of metadata that describe accessibility, thematic content, institutional context, 
and research funding. 
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Table 3  
 
Metadata categories comparison between OpenAlex, Scopus, Dimensions, and 
WoS. 
 

Metadata category OpenAlex Scopus Dimensions WoS 
Basic bibliographic 
information (title, year, 
journal, pages) 

✓ ✓ ✓ ✓ 

Unique identifiers (DOI, 
internal IDs) 

✓ ✓ ✓ ✓ 

Author names ✓ ✓ ✓ ✓ 
Author identifiers (ORCID, 
author IDs) 

✓ ✓ - ✓ 

Author affiliations ✓ ✓ ✓ ✓ 
Country information ✓  ✓  ✓  ✓  
Abstract ✓ ✓ ✓ ✓ 
Keywords/descriptors ✓ ✓ ✓ ✓ 
Subject classification/research 
fields 

✓ ✓ ✓ ✓ 

Citation counts ✓ ✓ ✓ ✓ 
Reference lists ✓ ✓ ✓ ✓ 
Normalized citation 
indicators 

✓ - ✓ ✓ 

Funding information ✓ ✓ ✓ ✓ 
Publisher information - ✓ ✓ ✓ 
Open access information ✓ ✓ ✓ ✓ 
Full text/repository links ✓ - ✓ - 
Altmetrics - - ✓ - 
SDG classification ✓ - ✓ - 
Biomedical indexing (MeSH 
or related) 

✓ ✓ ✓ ✓ 

Conference metadata - ✓ - ✓ 
Usage metrics - - - ✓ 

 
OpenAlex includes a large number of fields related to open access status, 

repository locations, and topic classification, providing structured information 
on the accessibility of publications and the thematic organization of literature. 
Dimensions integrates a broader set of metadata related to research 
organizations, funding sources, and citation indicators, allowing analyses that 
connect publications to institutional and funding contexts. 
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Scopus and WoS maintain a stronger focus on standardized bibliographic 
metadata and citation indicators. Their records provide consistent information 
on authorship, publication sources, and citation counts, which supports 
traditional bibliometric analyses such as productivity studies, citation impact 
assessment, and collaboration mapping. However, several contextual metadata 
layers available in OpenAlex and Dimensions either appear in a more limited 
form or are absent in these databases. 

These differences reflect not only variations in the number of metadata 
fields available but also in how information is structured across databases. In 
some cases, variables are explicitly represented as structured metadata fields, 
while in others they must be derived from affiliation or address strings. As a 
result, the structure of metadata influences both the types of analyses that can 
be performed and the amount of preprocessing required before bibliometric 
analysis. Recent studies also indicate that databases such as OpenAlex and 
Dimensions tend to include a larger number of African and open access journals 
compared to more selective commercial databases. This broader coverage can 
increase the visibility of regional journals, including Diamond OA publications, 
which are often not present in traditional indexing databases (Asubiaro et al., 
2024; Simard et al., 2024) 

Differences in the way metadata are structured are also reflected in the 
analyses of collaboration networks, institutional participation, and thematic 
mapping. In this case, the degree of normalization directly influences how easy 
it is to identify and compare entities and topics. Thus, when the database better 
organizes the names and categories, the connections between institutions and 
themes become clearer; however, when normalization is lower, difficulties arise 
in recognizing pattern consistency. 

5.3 Analysis of Common Articles Across OpenAlex, 
Dimensions, and Scopus 

To clarify the extent of overlap among the databases, this section presents 
an overview of the 559 articles from African journals that were common to the 
databases analysed, together with an assessment of the completeness and 
quality of their metadata. The data were obtained through the APIs of the 
databases, with the additional objective of testing the efficiency of these 
interfaces in the retrieval of information on African scientific production. The 
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collection in Scopus was carried out using the free version of the API, while for 
WoS, due to the lack of access to the API, the metadata were retrieved manually, 
which made it impossible to include them in the completeness analysis. In 
addition, some Scopus fields were incomplete, requiring direct 
complementation at the base. The analysis remained restricted to the three 
databases that allowed the use of APIs – Scopus, Dimensions, and OpenAlex – 
ensuring methodological consistency. This choice is also justified by the 
purpose of evaluating the capacity of these tools to retrieve information on 
African scientific research, based on the search for local journals indexed in 
AJOL. This choice is also justified by the aim of evaluating how effectively these 
tools retrieve information on African research, using journals indexed in AJOL 
as the starting point. Although this approach is limited by its dependence on 
AJOL’s coverage, the completeness of available metadata, and differences in 
API functionality across databases, it is consistent with recommendations in the 
literature on metadata studies, which emphasise the value of APIs for 
automating data collection and improving the consistency of retrieval 
procedures (Boyack et al., 2018). 

The way data are presented is important for understanding the type of 
analysis that is possible. The metadata format of each database is presented 
below. The analysis may appear overly technical, but understanding the 
structure of data is essential for grasping the possibilities and limitations of each 
database. 

5.3.1. Data Completeness 

Comparison of metadata completeness is performed only for Scopus, 
Dimensions, and OpenAlex, as these databases allow systematic data collection 
through their APIs. In the case of WoS, it was not possible to access the API for 
automated collection, and the metadata were obtained manually. For this 
reason, WoS was not included in the completeness analysis presented in this 
section. The collection in Scopus was carried out through the free version of 
the API, which provides only a limited set of metadata fields, which restricts 
the amount of information available for analysis. This section compares how 
well the data are represented in these databases in terms of data availability, 
especially for information that is important for conducting bibliometric 
analysis. 
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The absence of a complete analysis for WoS and for the full set of Scopus 
metadata does not, however, constitute a substantive limitation in this context. 
These databases are widely recognized for the high standardization and 
consistency of their bibliographic metadata, especially in the central fields used 
in bibliometric studies. The objective of this analysis is therefore to examine the 
effective availability of metadata in databases that allow open and automated 
collection, in particular with regard to the retrieval of information on African 
journals indexed in AJOL. This approach allows us to assess more directly how 
different data infrastructures represent and structure African scientific 
production. 

The data used in this analysis correspond to 559 articles published in 
African journals indexed in AJOL, present in the three databases analysed. The 
collection was carried out through the available APIs, with the additional 
objective of evaluating the ability of these interfaces to retrieve information on 
African scientific production. 

Analysing the completeness of metadata is an important step in 
bibliometric studies, because the availability and structure of data fields 
determine which types of indicators can be constructed. Information such as 
authors, institutional affiliations, cited references, thematic classifications, or 
funding data are often used to produce indicators of collaboration, impact, 
thematic structure, or research funding. When these fields are missing or 
incomplete, certain analyses become more difficult or less robust. 

5.3.1.1. Data Completeness in Dimensions 

Table D1 (Appendix D) provides an overview of the metadata fields in the 
Dimensions dataset, showing how much information is available for each field. 
The results indicate that data availability varies across fields. Core information 
such as title, journal, publication date, DOI, authors, citation counts, and open 
access status is generally well covered and available for most records. 

In contrast, other types of information are much less complete. For 
example, data related to clinical trials and subtitles are almost entirely missing. 
Some classification fields are also sparsely populated. Funding-related 
information, including grant details and funders, is available only for a small 
number of records. Subject classifications used mainly in biomedical databases 
are also present in only a limited number of cases. 

Overall, this suggests that funding-related information is poorly 
represented in the Dimensions dataset. However, it is not clear whether this 



 
123 

reflects limitations of the database itself or differences in how funding 
information is reported in the original publications.  

5.3.1.2. Data Completeness in OpenAlex 

The analysis of the data quality of the OpenAlex dataset provides a solid 
foundation for bibliometric and topic-based analyses, thanks to its high 
completeness in core fields. However, a certain degree of inconsistency, with 
some missing fields, limits its utility (Table D2; Appendix D).  

Most fields show very high completeness. Around half of the variables 
(about 50 out of 90) are fully populated, meaning all 559 records contain values. 
These include basic information such as source, ID, DOI, title, publication date 
and year, language, document type, and ISSN. Citation indicators (citation 
counts and percentiles) and topic classifications are also complete. Information 
about the source and location of the publication is similarly well covered. 

Other fields have only a small number of missing values and remain 
sufficiently complete for some analyses. For example, keywords are available 
for 557 records (2 missing), abstracts for 552 (7 missing), indexing information 
for 556 (3 missing), authorship data for 558 (1 missing), and citation impact 
(FWCI) for 557 (2 missing). Although the amount of missing data is small, 
caution is required when interpreting FWCI and citation percentiles in 
OpenAlex. Possible inconsistencies in document type classification may affect 
the reference sets used to calculate normalized citation indicators and may 
result in inflated impact values or top-cited classifications. Therefore, the high 
completeness of these fields does not necessarily guarantee their reliability for 
comparative citation-impact analysis. 

In contrast, some fields show a high proportion of missing values, which 
may limit their analytical use. This is particularly evident for funding-related 
information, which has very low coverage (12 records available). Information 
on datasets and publication versions is also largely absent, and APC-related 
fields (article processing charges) are not commonly populated. 

Subject classifications used mainly in biomedical databases and PubMed-
related identifiers appear only in a subset of records, as they are mainly used in 
medical research. Their absence in many cases is therefore expected and reflects 
differences between fields rather than missing data. Similarly, some fields, such 
as institutional assertions, are not systematically provided across all types of 
publications. 
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5.3.1.3. Data Completeness in Scopus 

The analysis of the Scopus dataset (Table D3; Appendix D) shows high 
completeness across most fields. Around 15 out of 25 variables are fully 
populated, meaning all 559 records contain values. These include key 
information such as identifiers, titles, publication details, document type, and 
citation counts. A small number of fields have minor gaps but remain reliable. 
For example, affiliation data are available for 552 records (7 missing), and 
volume information is nearly complete (558 available, 1 missing). 

Some fields are only partially available. For instance, PubMed identifiers 
appear in a limited number of records (39 available), as they are mainly 
associated with biomedical publications. In general, the Scopus dataset provides 
a strong basis for bibliometric and citation-based analyses due to its high 
completeness in core fields. 

5.3.1.4. Comparative Analysis of Data Completeness Across 
Databases 

The evaluation of the completeness of the data in the Scopus, Dimensions, 
and OpenAlex databases shows clear differences in the structure, richness, and 
usefulness of the bibliometric metadata. Each base has strengths and 
weaknesses that influence the reach and reliability of the analyses. These 
contrasts indicate that no single source offers a fully complete picture of African 
agricultural research; instead, they complement each other in different aspects 
of data coverage.  

However, the problem of African science is not only the lack of scientific 
production, but also the way in which this production is represented in 
international bibliometric infrastructures. Databases widely used in the 
evaluation of science, such as WoS and Scopus, operate with selective indexing 
criteria that tend to favour consolidated journals, often published in the Global 
North and in English. As a result, a significant part of African scientific 
production, especially that published in regional journals or on platforms such 
as AJOL, remains barely visible in these indexing systems. 

The results of this study show that the choice of database influences the 
way the African science landscape is represented. More inclusive databases, 
such as OpenAlex and Dimensions, have substantially greater coverage of 
African journals, capturing a broader share of the regional publishing system, 
results that were also found by Alonso-Álvarez and van Eck (2025). In contrast, 
more selective databases, such as Scopus and WoS, index only a subset of these 
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journals, which can produce a partial representation of African scientific 
production when used as the only source of data. 

However, greater coverage does not necessarily imply greater consistency 
in the available metadata. The analysis carried out shows that, although 
OpenAlex and Dimensions significantly increase the visibility of African 
journals, the completeness of some metadata fields remains irregular, especially 
in variables related to funding, biomedical identifiers, or certain types of 
disciplinary classifications. On the other hand, selective databases such as 
Scopus have more standardized and consistent metadata structures, but with 
more limited coverage of the African publishing system. 

These results suggest that the differences between databases are not only 
related to the number of indexed publications but also reflect different models 
of scientific information infrastructure. While selective databases prioritize 
standardization and editorial control, more open platforms prioritize breadth of 
coverage. For studies on African science, this implies that the choice of database 
not only determines the size of the dataset analysed, but also the type of 
knowledge that becomes visible in bibliometric analyses. 

In this sense, the comparative analysis carried out in this thesis contributes 
to demonstrating that understanding African science requires not only 
examining scientific production itself, but also considering the infrastructures 
that organize, classify, and make this production visible in global scientific 
information systems. 

In summary, recent studies show that African journals remain 
significantly underrepresented in selective commercial databases such as WoS 
and Scopus, while newer and more inclusive infrastructures provide broader 
coverage of regional and open access journals. Studies examining journal 
coverage across major indexing platforms show that African journals constitute 
only a small proportion of the titles indexed in WoS and Scopus, with a strong 
overrepresentation of journals from Europe and North America (Alonso-
Álvarez & van Eck, 2025; Asubiaro et al., 2024; Asubiaro & Onaolapo, 2023). 
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5.3.2. Disciplinary Representation of AJOL Journals  

The thematic classification of the AJOL journals into disciplinary fields in 
Figure 4 shows a heterogeneous pattern of representation across bibliometric 
databases, indicating that some research fields are better represented than 
others. These differences in indexing depth shape how the African research 
landscape is represented in international bibliometric infrastructures.  

Figure 4  
 
Thematic classification of the journals in AJOL based on title. 

 

Note. The figure presents a horizontal bar chart showing the distribution of journals 
across 11 thematic categories. Classification was performed by grouping journal 
titles according to their primary disciplinary focus. 

 
Table 4 shows the distribution of the 837 AJOL journals across major 

disciplinary areas and their presence in Dimensions, OpenAlex, Scopus, and 
WoS. Overall, the results reveal clear differences in database coverage across 
disciplines, reflecting both database selection practices and broader disciplinary 
publishing patterns. 

Two general trends can be observed. First, more inclusive databases such 
as Dimensions and OpenAlex consistently capture a larger share of AJOL 
journals across almost all fields. In contrast, the more selective databases, 
Scopus and WoS, index only a relatively small subset of these journals. Second, 
the degree of representation varies substantially across disciplines. Medical and 
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health sciences show the highest representation across all databases. This field 
combines a relatively large number of journals with comparatively higher 
coverage in Scopus and WoS. This pattern is consistent with the global 
organization of scientific publishing, where medical research is highly 
internationalized and journal articles constitute the dominant communication 
format. Fields such as agriculture, life sciences, and physical sciences also show 
relatively strong presence in Dimensions and OpenAlex, but much lower 
representation in the more selective databases. This suggests that although 
these disciplines are active within regional journal systems, only a portion of 
this output becomes visible in the main global citation indexes. 

In contrast, disciplines such as engineering, economics, law, and parts of 
the social sciences show particularly low representation in Scopus and WoS. In 
some cases, only a handful of journals from these fields appear in the selective 
databases. These patterns reflect both database selection criteria and 
disciplinary publication practices. In several of these areas, research outputs are 
more frequently disseminated through books, reports, or locally oriented 
journals that are less likely to be indexed internationally. These differences 
should also be understood considering publication practices. In fields such as 
law and parts of the humanities, a large share of research is published in books, 
book chapters, reports, and other non-journal formats. In contrast, medical 
scientists publish mainly in journals. Even if database coverage improved, the 
relative distribution between medicine and law would likely remain uneven, 
because the volume of journal-based output is very different across fields. 

The choice of database clearly affects the visibility of African research, but 
this effect interacts with disciplinary structures. Selective databases tend to 
favour fields that are larger, use journals as the principal form of publication, 
and are usually international and linked to medical sciences, for example. 
Meanwhile, fields linked to governance, law, education, and culture are less 
visible not only because of indexing choices, but also because of differences in 
size and publication formats. Dimensions provides the broadest coverage across 
fields, followed by OpenAlex. Scopus and WoS index a more limited subset of 
journals, reflecting both selection criteria and the global organization of journal 
publishing. 
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Table 4  
 
Distribution of the 837 AJOL journals across major research disciplines. 
 

Discipline Total Dimensions OpenAlex Scopus WoS 

Agriculture & Veterinary 64 51 (79.7%) 41 (64.1%) 8 (12.5%) 5 (7.8%) 

Medicine & Health 173 149 (86.1%) 116 (67.1%) 52 (30.1%) 28 (16.2%) 

Life Sciences (Biology) 35 33 (94.3%) 24 (68.6%) 9 (25.7%) 4 (11.4%) 

Physical & Earth Sciences 35 27 (77.1%) 17 (48.6%) 7 (20.0%) 3 (8.6%) 

Engineering & Technology 28 18 (64.3%) 14 (50.0%) 1 (3.6%) 1 (3.6%) 

Economics & Business 52 38 (73.1%) 19 (36.5%) 1 (1.9%) 3 (5.8%) 

Social Sciences 55 46 (83.6%) 31 (56.4%) 8 (14.5%) 4 (7.3%) 

Humanities 37 31 (83.8%) 21 (56.8%) 6 (16.2%) 7 (18.9%) 

Education 30 19 (63.3%) 13 (43.3%) 4 (13.3%) 3 (10.0%) 

Law 9 4 (44.4%) 6 (66.7%) 1 (11.1%) 0 (0.0%) 

Other/Multidisciplinary 319 247 (77.4%) 175 (54.9%) 50 (15.7%) 36 (11.3%) 

 
These results confirm what has been seen in previous surveys on 

productivity in Africa carried out in databases such as WoS (Confraria & 
Godinho, 2015; Sooryamoorthy, 2018), where research in Africa is widely 
represented in the areas of health and biology. The choice of bibliographic 
database shapes the perspective obtained on African research. Studies based 
only on WoS and Scopus tend to emphasise research that has achieved greater 
visibility in selective international publication systems. These databases are 
therefore useful for examining internationally visible and highly specialised 
areas of African research, but they may underrepresent emerging fields, locally 
oriented topics, and knowledge produced primarily for national or regional 
audiences. 

For broader exploratory studies of research conducted in Africa, it is 
therefore advisable to combine several databases. Dimensions and OpenAlex 
may provide wider coverage of journals and publications that are absent from 
WoS and Scopus, although their metadata quality and retrieval tools require 
careful evaluation. By contrast, studies specifically concerned with 
internationally visible research, citation impact, or publication in selective 
journals may rely more heavily on WoS and Scopus. The choice of database 
should therefore be guided by the research objective rather than by the 
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assumption that one database provides a complete representation of African 
research. In all cases, attention must be paid to the completeness and 
consistency of the bibliographic data and to the reliability of the database’s 
search and retrieval functions, particularly in sources such as OpenAlex. 

All in all, relying on a single selective index such as WoS or Scopus would 
have missed between 43% and 88% of AJOL journals observable in OpenAlex 
and Dimensions, depending on the field. Only 65 AJOL journals are 
simultaneously visible in all four databases, demonstrating a fragmented 
African journal landscape across global indexes. Moreover, indexes like 
Dimensions and OpenAlex prioritize breadth, aggregating content from diverse 
sources, which makes them highly inclusive but also introduces variability in 
metadata quality. Researchers using these platforms often need to verify and 
clean records to ensure accuracy. In contrast, selective indexes such as Scopus 
and WoS apply strict inclusion criteria, resulting in stable and standardized 
metadata. However, this selectivity creates systematic biases: these indexes 
favour journals from certain regions, languages, and disciplines, typically 
English-language publications and natural sciences, while underrepresenting 
scholarship from Africa and other Global South contexts. 

5.4 Summary of Findings 

This chapter analysed the coverage of journals indexed in AJOL in four 
main bibliographic databases: WoS, Scopus, Dimensions, and OpenAlex. The 
results showed significant differences in the way these databases represent 
African journals. Dimensions and OpenAlex offer the broadest coverage, 
including most of AJOL’s journals, while Scopus and WoS index only a smaller 
fraction, reflecting narrower selection criteria. This indicates that analyses 
based exclusively on highly selective databases can present only a partial view 
of African scientific publication. 

The chapter also compared the structure and completeness of metadata 
obtained by the Scopus, Dimensions, and OpenAlex APIs. All provide reliable 
information on core bibliographic variables, such as title, year of publication, 
journal identifiers, and citation count. However, differences emerge in more 
specialized fields: Scopus offers highly standardized metadata, with strong 
coverage of authorship and affiliation, while Dimensions and OpenAlex make 
available a wider range of variables, including thematic classifications and 
additional indicators, although some fields remain incomplete. In general, the 
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results show that the choice of database influences not only the number of 
publications captured, but also the types of possible bibliometric analyses. 
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6. Bibliometric Analysis of Agricultural 
Research in Sub-Saharan Africa 

This chapter uses bibliometric methods to analyse agricultural research in 
Sub-Saharan Africa and Mozambique, and to explore how this research relates 
to agricultural policymaking. 

Following the previous analysis of database coverage of African literature, 
this chapter moves to a bibliometric study of agricultural research. The aim is 
to identify research trends in Sub-Saharan Africa and, more specifically, in 
Mozambique. In this way, the chapter builds on the coverage analysis by linking 
the visibility of research (what is indexed and accessible) with the patterns of 
knowledge production. While the coverage analysis highlighted possible biases 
in representation, this phase examines how research is distributed and 
developed over time. It also prepares the ground for the next step, which looks 
at how this research is used in policy contexts. 

The analysis is carried out in two parts. First, the broader landscape of 
agricultural research in Sub-Saharan Africa is examined using WoS for the 
period 2000–2020. To capture changes over time, the data are divided into three 
intervals: 2000–2006, 2007–2013, and 2014–2020. Second, the analysis focuses 
on Mozambique. This part uses both WoS and OpenAlex, allowing a 
comparison between a more selective database and a more inclusive one. The 
aim is to assess how these databases differ and how they can be used in a 
complementary way. 

The chapter is structured as follows. It first presents the materials and 
methods, followed by the results. The results are presented in two stages: first 
for Sub-Saharan Africa, and then for Mozambique using both databases. These 
findings provide the basis for the next chapter, which examines how research 
in Mozambique is connected to agricultural policy design and implementation.  
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6.1 Materials and Methods  

6.1.1. Data Collection and Bibliometric Analysis on 
WoS 

This section describes the methods used to analyse agricultural research 
in Sub-Saharan Africa between 2000 and 2020. The aim was to identify trends 
in research output, collaboration, and main research topics. The WoS Core 
Collection was used as the main data source because it provides standardized 
metadata, citation links, and stable indexing. It is also widely used in 
bibliometric studies, which allows comparison with previous work. 

As the study progressed, the coverage analysis presented in chapter 5 
showed that other databases, particularly Scopus, include more African journals 
and publications. However, changing the data source at that stage would have 
required repeating much of the analysis. WoS was therefore retained as the 
main database to maintain consistency, and the implications of this choice are 
discussed later. This also enabled a comparison focused on Mozambique using 
both WoS and OpenAlex. By comparing a more selective database with a more 
inclusive one, the study examines how differences in indexing affect the 
visibility of research. In line with Schmidt’s (2020) argument that the scope of 
bibliometric claims should correspond to the coverage of the database used, the 
WoS results are interpreted as representing the internationally indexed and 
visible segment of agricultural research rather than the totality of research 
produced in Sub-Saharan Africa. 

The analysis was carried out using Biblioshiny (Aria & Cuccurullo, 2017) 
and VOSviewer (van Eck & Waltman, 2010). Data were exported from WoS in 
BibTeX format, including full records and references, and imported into 
Biblioshiny. Minor issues, such as missing author names or titles, were 
corrected.  

A search was performed in the WoS Core Collection to identify 
agricultural research in Sub-Saharan Africa, based on selected subject 
categories (see Appendix A for the full query). These included agricultural 
economics and policy, agricultural engineering, agriculture (multidisciplinary), 
dairy and animal science, and agronomy. While this may exclude some 
interdisciplinary work, it focuses the analysis on the main areas of agricultural 
research. The search was filtered by country to include publications from Sub-
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Saharan Africa (49 countries; see Appendix B). No language filter was applied, 
in order to include publications in different languages. 

The study covers the period 2000-2020, corresponding to 21 complete 
publication years, and includes only journal articles to allow consistent 
comparison. The period was selected to provide a continuous long-term 
perspective on developments in agricultural research. For the regional analysis, 
the data were divided into three intervals of equal duration: 2000-2006, 2007-
2013, and 2014-2020. The use of equal seven-year intervals facilitates 
comparison between successive periods without leaving an incomplete residual 
interval. 

The temporal aggregation was adapted to the level and distribution of the 
data. The seven-year intervals were used for the Sub-Saharan African analysis 
because the volume of publications was sufficiently large to support meaningful 
comparisons between periods. They were not systematically applied to the 
Mozambique-specific analysis, where annual publication counts were 
frequently very low, sometimes ranging from zero to three publications. In this 
case, aggregation into seven-year intervals could obscure annual fluctuations 
and suggest temporal patterns that are not supported by the limited number of 
observations. The Mozambique results were therefore examined primarily as 
an annual series. 

The regional search retrieved 18,199 articles as of March 27, 2023, 
involving 40,265 authors, including 700 single-authored documents. The dataset 
comprises publications from 337 journals and contains 425,654 cited references. 

For Mozambique, WoS data were collected using the same search 
approach. In addition, data from OpenAlex were retrieved through its API for 
comparison. Both datasets were analysed using Biblioshiny. The WoS dataset 
includes 50 documents from 26 sources published between 2000 and 2020, with 
an average document age of 11.7 years and approximately 14 citations per 
document. A total of 247 authors contributed to these publications, of which 
92% involved international collaboration. 

The OpenAlex dataset includes 308 documents published in 204 journals 
between 2003 and 2020. It has an average annual growth rate of 22.73%, an 
average document age of 9.3 years, and approximately 30 citations per 
document. The publications involve 1,452 authors, and 83.4% include 
international collaboration. Because the OpenAlex data begin in 2003, 
comparisons of temporal development between the two databases take this 
difference in coverage into account. 
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The analysis focused on three aspects: productivity, measured through 
publication output and citation impact; collaboration between countries; and 
keyword analysis to identify the main research topics. For Mozambique, the 
analysis also enabled comparison between WoS and OpenAlex, emphasizing 
differences in database coverage, collaboration patterns, and thematic diversity. 

6.1.1.1. PageRank and Betweenness Centrality Measures 

The data analysis employed two crucial methods for network analysis: the 
betweenness centrality measure and PageRank analysis. The goal was to 
identify nodes that play central roles as intermediaries or connectors within the 
network. Nodes with high betweenness centrality act as bridges, facilitating 
communication between different parts of the network, while PageRank 
analysis helps identify nodes with high influence based on the overall network 
structure. The calculations for these measures were performed using 
Bibliometrix through its web interface, Biblioshiny. 

To better understand how PageRank is used in this study, it is useful to 
briefly consider its conceptual origins. Although PageRank was introduced in 
the context of web search (Page et al., 1999), the underlying principle of 
recursive prestige weighting has earlier roots in bibliometrics. Pinski and Narin 
(1976) proposed an eigenvector-based model for ranking scientific journals, in 
which the influence of a journal depends on the influence of the journals citing 
it. In this sense, PageRank can be understood as a large-scale adaptation of a 
principle already present in citation analysis. 

PageRank measures the structural importance of nodes in a network based 
on a recursive weighting scheme, where connections from already influential 
nodes contribute more to a node’s score (Page et al., 1999). In a collaboration 
network, high PageRank represents the nodes that have many and important 
connections across the whole network. Similarly, in a co-word network, high 
PageRank represents the terms that are important both locally and globally.  

In this study, PageRank is used to identify the most important nodes in the 
co-word networks of agricultural research in Sub-Saharan Africa and 
Mozambique. Terms with a high PageRank score are not only connected to 
many other terms but are also connected to terms that are themselves important 
within the network. PageRank therefore captures both a term’s immediate 
connections and its broader structural importance, helping to identify the core 
research topics in the region’s agricultural literature. 

Betweenness centrality is a measure representing the number of shortest 
paths passing through a node. Nodes with high betweenness centrality act as 
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critical connectors, serving as bridges or intermediaries that facilitate efficient 
communication between different parts of the network (Freeman, 1979). Terms 
with high betweenness centrality are likely to be terms that connect thematic 
clusters. Clusters represent groups of related terms or concepts that share 
common characteristics or are associated with specific topics (Newman, 2005). 
In a collaboration network, a high value indicates that the node can act as a 
bridge between communities. Terms with high betweenness centrality are 
likely to be terms that connect thematic clusters.  

Betweenness centrality is used to identify terms that connect different 
parts of the network. In the co-word networks of Sub-Saharan Africa and 
Mozambique, terms with high betweenness centrality act as bridges between 
thematic clusters. These terms link different research topics and indicate areas 
where knowledge is combined, pointing to connections between themes within 
agricultural research in the region. 

6.2 Agricultural Research Productivity in Sub-Saharan Africa 
2000-2020 

The previous analysis showed that, despite offering broader coverage, 
open and aggregation-oriented databases like OpenAlex and Dimensions often 
lack the metadata integrity found in Scopus and WoS. This trade-off between 
coverage and data reliability is critical for ensuring accurate bibliometric 
assessments. Reliable affiliation and citation data are fundamental for this 
study’s objective of linking research output and collaboration patterns to their 
potential influence on agricultural policy design in Mozambique. 

From 2000 to 2020, agricultural research in Sub-Saharan Africa 
experienced considerable growth, highlighting the region’s focus on 
agricultural research. The number of articles rose from 508 in 2,000 to 2,071 in 
2020 (Figure 5). This expanding trend suggests a growing scientific community 
and increased emphasis on knowledge dissemination in agricultural research in 
the region.  
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Figure 5 
 
Annual scientific production for Sub-Saharan Africa from 2000 to 2020. 
 

 

Note. Line graph showing the yearly number of publications produced by Sub-
Saharan African countries between 2000 and 2020. 

 
In Figure 6, growth in agricultural research production in Sub-Saharan 

Africa is compared to worldwide growth. Agricultural research in Sub-Saharan 
Africa grew by 307.09% in terms of total research output, with an average 
annual growth rate of 9.89%. Worldwide agricultural research grew by 205.20%, 
with an average annual growth rate of 6.59%. The percentage contribution of 
Sub-Saharan Africa to the global agricultural research landscape has remained 
relatively stable, fluctuating within a narrow range of approximately 3.1% to 
5.0% over the years (Table 5). This indicates that agricultural research in Sub-
Saharan Africa experienced a higher growth rate than worldwide agricultural 
research. 
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Figure 6  
 
Worldwide and Sub-Saharan Africa annual scientific production from 2000 to 
2020. 

 

 

Table 5  
 
Agricultural research in Sub-Saharan Africa and the world on WoS. 
 

Period World (WoS) SSA (WoS) SSA share of world output (%) 
2000–2004 68,137 2,671 3.92% 
2005–2009 93,808 3,128 3.33% 
2010–2014 122,858 4,223 3.44% 
2015–2019 150,041 6,157 4.10% 
2020 41,112 2,071 5.04% 

Note. SSA= Sub-Saharan Africa 

 
The country-wise investigation of research productivity of the 10 most 

productive countries in Table 6 shows the most productive countries and their 
productivity over two decades. The top 10 most productive countries remained 
almost the same during the three periods. South Africa remained the most 
productive, followed by Nigeria. It is worth noting that Zimbabwe was not in 
the top 10 most productive countries during the subsequent periods and that 
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Ghana emerged as one of Africa’s most productive countries during the last 
period, occupying the sixth position, indicating the country's growing focus on 
agricultural research.  

Apart from Sub-Saharan countries, non-African countries such as the 
USA, China, Germany, France, and the UK have emerged as notable 
contributors co-authoring papers with African researchers. Interestingly, the 
UK’s involvement in research within Sub-Saharan Africa declined (from 2000-
2006 and 2007-2013), and in 2014-2020, the UK was not among the 10 most 
productive countries. On the other hand, China emerged as the sixth most 
productive country between 2014 and 2020, demonstrating China’s rising 
interest in agricultural research in the region, which may indicate a gradual 
shift from “old” colonial collaboration patterns to global forms of collaboration.  

As depicted in Table 6, most countries, including those in Sub-Saharan 
Africa and non-African regions, have a higher number of multiple-country 
publications (MCPs). However, South Africa and Nigeria show more single-
country publications (SCPs), while the USA, the UK, and China primarily 
publish with collaboration. The dominance of MCPs underscores the value of 
international collaboration in addressing agricultural challenges in Sub-
Saharan Africa. This is evident in China's recent growth, with 355 articles 
published through international partnerships. The pattern of collaboration 
within research in agriculture in Sub-Saharan Africa will be investigated in 
detail in the next section. 
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Table 6  
 
Publication output and percentage share of the most productive countries, 2000–
2020. 
 

Country 2000-2006 2007-2013 2014-2020 

Articles, n 
(%) 

SCP/MCP Articles, n 
(%) 

SCP/MCP Articles, n 
(%) 

SCP/MCP 

South 
Africa 

685 (19%) 533/152 1,259 (22%) 932/327 1,865 (21%) 1,317/548 

Nigeria 564 (15%) 444/120 763 (13%) 630/133 1,092 (12%) 856/236 
Ethiopia 216 (6%) 113/103 404 (7%) 220/184 668 (7%) 384/284 
Kenya 271 (7%) 114/157 360 (6%) 138/222 495 (5%) 171/324 
USA 204 (6%) 3/201 237 (4%) 1/236 429 (4%) 5/424 
France 103 (3%) 19/84 179 (3%) 8/171 211 (2%) 8/203 
Netherlands 99 (3%) 0/99 130 (2%) 0/130 197 (2%) 1/196 
Germany 130 (4%) 0/130 - - 209 (2%) 0/209 
UK 236 (6%) 2/234 168 (3%) 0/168 - - 
Ghana - - 124 (2%) 66/58 281 (3%) 160/121 
China - - - - 355 (4%) 0/355 
Benin - - 128 (2%) 54/74 - - 
Zimbabwe 98 (3%) 50/48 - - - - 

 

Note. Publication output is presented as the number of articles followed by the 
percentage share in parentheses. SCP/MCP values represent the number of single-
country publications and multiple-country publications, respectively. For example, 
533/152 indicates 533 SCPs and 152 MCPs. A dash indicates that the country was not 
among the 10 most productive countries during the corresponding period; it does not 
indicate zero publications. 

6.3 Collaboration Landscape in Sub-Saharan African 
Agricultural Research 

The collaboration landscape in Sub-Saharan Africa is analysed over three 
periods using VOSviewer, grouping 50 countries into seven clusters based on 
agricultural research collaborations. The analysis of the collaboration landscape 
for the period from 2000 to 2006 resulted in seven clusters (Table 7). The 
collaboration map (Figure 7 and Figure 8) shows that this period is characterized 
by strong colonial ties between African countries and European countries, 
illustrated both by the strong connections between the UK, Nigeria, and Kenya, 
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and the cluster formed around the French-speaking countries France and 
Belgium. 

The analysis of betweenness centrality and PageRank indicates that from 
2000 to 2006, Kenya, the UK, the USA, Germany, South Africa, Nigeria, the 
Netherlands, Ethiopia, France, and Zimbabwe registered the highest 
betweenness centrality scores, indicating their importance in connecting the 
different parts of the network. Additionally, the UK, Kenya, and the USA also 
had the highest PageRank values, with Nigeria, South Africa, and Germany 
demonstrating influence in collaborations. 

During this period, non-African countries seem to play a very central role 
in connecting and driving research in the region. Research occurs mostly 
between African countries and European countries, the USA, and Australia. 
Additionally, to a lesser extent, African countries collaborate with Asian and 
Latin American countries. Colonial ties seem to play a substantial role in 
connecting and attracting African countries to form clusters around countries 
such as the UK and France. 

 

Table 7  
 
Collaboration clusters from 2000 to 2006. 
 

Cluster 1 
(Red) 

Cluster 2 
(Green) 

Cluster 
3 (Blue) 

Cluster 4 
(Yellow) 

Cluster 5 
(Purple) 

Cluster 6 
(Orange) 

Cluster 
7 (Cyan) 

Belgium, 
Benin, 
Brazil, 
Burkina 
Faso, 
Canada, 
France, 
Gambia, 
Ghana, 
India, 
Madagasca
r, Mali, 
Niger, 
Philippines
, Senegal, 
Togo 

Colombia, 
Denmark, 
Israel, Italy, 
Malawi, 
Mexico, 
Namibia, 
Switzerland, 
Tanzania, 
Zambia, 
Zimbabwe 

Finland, 
Germany
, 
Indonesi
a, Japan, 
Kenya, 
Malaysia
, Sudan 

Austria, 
Eritrea, 
Ethiopia, 
Netherland
s, Norway, 
Sweden, 
Uganda 

Australia, 
China, 
Mauritius, 
Mozambiqu
e, South 
Africa, USA 

Cameroon, 
Nigeria, UK  

Costa 
Rica 
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Figure 7 
 
Country collaborations from 2000 to 2006. 

 

Figure 8  
 
World map of collaboration between Sub-Saharan Africa and the world from 
2000 to 2006. 
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Figure 9 presents the analysis of collaboration between countries from 
2007 to 2013 (Figure 10). The VOSviewer analysis resulted in four clusters (Table 
8). In this period, Nigeria moved away from the UK to form a cluster with other 
African countries, with Asian countries such as India, China, and Japan, and 
even European countries such as Norway, Turkey, Germany. 

The ties between French-speaking countries remained strong, with France 
taking a central position in the network. South Africa and the USA remained 
strongly connected and also included Portuguese-speaking countries such as 
Mozambique, Brazil, and Portugal, indicating a relationship based on language 
and colonial past. Collaboration ties between the UK and Kenya remained 
strong and also included Uganda and Rwanda. 

South Africa showed the highest betweenness, underscoring its key role 
in connecting the research network, while Kenya led in PageRank, followed by 
Nigeria, which had strong betweenness and PageRank scores. The USA ranked 
second in both metrics, reflecting its influence on agricultural research in Sub-
Saharan Africa, alongside contributions from France and the UK. Moreover, 
Nigeria shifted its focus, collaborating more with Asian and Latin American 
countries. 

 

Table 8  
 
Collaboration clusters from 2007 to 2013. 
 

Cluster 1 (Red) Cluster 2 (Green) Cluster 3 (Blue) Cluster 4 
(yellow) 

Nigeria, Ethiopia, 
Zimbabwe, Sudan, 
Zambia, Malawi, 
Germany, China, 
Japan, India, Norway, 
Mexico, Syria, 
Malaysia, Turkey, 
Egypt 

France, Belgium, 
Ghana, Benin, 
Tanzania, Cameroon, 
Burkina Faso, Mali, 
Senegal, Sweden, 
Denmark, Niger, Spain, 
Madagascar, Togo, 
Congo 

Kenya, UK, 
Netherlands, 
Uganda, Canada, 
Italy, Austria, 
Switzerland, 
Rwanda, Colombia, 
New Zealand 

South Africa, 
USA, Australia, 
Brazil, 
Mauritius, 
Mozambique, 
Portugal 

 
Note. Throughout this thesis, when “Congo” appears without further qualification 
in tables and figures, it refers to the Democratic Republic of the Congo (Congo–
Kinshasa), unless otherwise indicated. 

 



 
143 

 

Figure 9  
 
Country collaborations from 2007 to 2013. 

 

Figure 10  
 
World map of country collaborations from 2007 to 2013. 
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The analysis of the collaboration network from 2014 to 2020 is presented 
in Figure 11 and Figure 12. It reveals a change in the collaborative pattern, 
resulting in five clusters (Table 9). Nigeria attracted more countries to its 
cluster, indicating its importance in connecting different nodes in the network 
from different parts of the world, including Asian countries such as China, 
India, and Pakistan, and Mexico from Latin America. Cluster four demonstrates 
a shift in the research landscape, with countries such as Brazil, Korea, Japan, 
Mozambique, and Malawi forming a cluster around Ethiopia. Collaboration 
between South Africa and the USA remained strong and also included Ghana, 
Zimbabwe, and the UK. The collaborative relationship between French-
speaking countries remained strong, revealing that language and colonial ties 
remain very relevant in this case.  

South Africa holds the highest betweenness centrality and PageRank 
values, serving as a key connector in the research network. Ethiopia and Nigeria 
also demonstrate high betweenness values. Among non-African countries, the 
USA ranks first in both betweenness and PageRank, indicating its central role 
in research collaboration in the region. France and Germany also remain strong, 
whereas the UK's influence appears to be declining. Additionally, China and 
Australia show a growing presence, with China’s influence notably increasing 
over time, underscoring a distinct trend in the research landscape. 

The analysis revealed the involvement of various countries from different 
clusters in collaborative efforts within agricultural research. South Africa, 
Nigeria, Kenya, France, the Netherlands, and the USA emerged as prominent 
contributors, actively promoting collaborations and facilitating the exchange of 
information and expertise. These collaborative efforts have played a role in 
promoting knowledge sharing and effectively addressing critical challenges in 
the field. The influence of colonial ties seems to be declining, and Sub-Saharan 
countries are exploring different approaches to collaboration, made visible by 
the prominence of countries such as China and India in this latest period. 
Nigeria demonstrates greater versatility in terms of collaboration, and different 
countries have formed clusters around the country during the last two periods.  
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Table 9  
 
Collaboration clusters from 2014 to 2020. 
 

Cluster 1 (Red) Cluster 2 
(Green) 

Cluster 3 
(Blue) 

Cluster 4 
(Yellow) 

Cluster 5 
(Purple) 

Nigeria, China, 
Malaysia, Italy, 
India, Sudan, 
Mexico, 
Switzerland, 
Turkey, Spain, 
Egypt, Pakistan, 
Austria, 
Mauritius, 
Portugal 

France, 
Germany, Benin, 
Cameroon, 
Senegal, Burkina 
Faso, Mali, 
Niger, 
Madagascar, 
Togo 

Kenya, 
Netherlands, 
Tanzania, 
Uganda, 
Belgium, 
Sweden, 
Rwanda, 
Denmark, 
Congo 

Ethiopia, Japan, 
Brazil, Zambia, 
Malawi, 
Mozambique, 
Norway, Korea 

South Africa, 
USA, Ghana, UK, 
Zimbabwe, 
Australia, 
Canada, New 
Zealand 

 

Figure 11  
 
Country collaborations from 2014 to 2020. 
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Figure 12  
 
World map of country collaborations from 2014 to 2020. 

 

6.4 Citation Analysis of Agricultural Research in Sub-
Saharan Africa 

Citation analysis was undertaken to examine patterns of scholarly 
influence within the agricultural research literature covered in the dataset. 
Table 10 presents the top 10 most cited papers based on total citations. The 
results indicate a clear concentration of citation impact, with a small number of 
publications accounting for a disproportionately large share of citations. The 
most cited works, such as those by Brian A. Keating (2003) and M. I. Gil (2000), 
deal with topics that are broadly relevant, such as farming systems, soil 
processes, ecosystem functions, and sustainability, which helps explain why 
they are widely used and cited across different contexts. These studies tend to 
circulate beyond specific regional contexts, contributing to their high citation 
counts. 

At the same time, the results show that these papers cover different areas 
of agricultural research. Some studies are more general and applicable across 
regions, while others are more focused on specific challenges, such as 
sustainable agriculture in Africa or water productivity. This suggests that 
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papers with a broader scope tend to receive more citations, while more context-
specific research may be less visible at the global level. 

This divergence suggests that citation impact operates at multiple levels. 
Highly cited papers at the global level often represent broadly applicable or 
methodological contributions, while locally cited work tends to be more closely 
aligned with regional agricultural systems, crops, livestock production, and 
development-oriented challenges. The comparison between productivity, 
global citation counts, and local citation patterns therefore underscores 
differences between global scholarly visibility and regional knowledge 
relevance. 

The citation analysis shows some clear patterns in how knowledge 
circulates in agricultural research. A small number of publications receive most 
of the citations, there are differences between globally visible research and 
more regionally focused work, and both types exist alongside each other. These 
patterns help to understand how agricultural knowledge moves within science 
and how it may later be used in policy contexts as discussed in the later sections 
of the thesis. 

 

Table 10 
 
 Most cited papers on agricultural research in SSA. 
No. Author(s) Year Title Total citations 

1 Keating, B. A. 2003 An overview of APSIM, a model designed for farming systems 
simulation 

1,770 

2 Gil, M. I. 2000 Antioxidant activity of pomegranate juice and its relationship 
with phenolic composition and processing 

1,586 

3 Six, J. 2002 Soil organic matter, biota and aggregation in temperate and 
tropical soils 

855 

4 Zorner, R. J. 2008 Agricultural intensification and ecosystem properties 675 

5 Pretty, J. 2011 Sustainable intensification in African agriculture 586 

6 Davidson, E. A. 2002 Pulse-labeling studies of carbon cycling in forests 525 

7 Cooper, P. J. M. 2008 Improving water productivity in agriculture: Challenges and 
opportunities 

463 

8 Palm, C. A. 2001 Organic inputs for soil fertility management in tropical 
agroecosystems 

442 

9 Muchuweti, A. 2006 Heavy metal content of vegetables irrigated with mixtures of 
wastewater and sewage sludge 

439 

10 Swift, M. J. 2004 Biodiversity and ecosystem services in agricultural landscapes 418 
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6.5 Trends and Topics in Agricultural Research in Sub-
Saharan Africa 

The term co-occurrence is used to analyse the conceptual structure of 
topics and themes within a research field; this method helps to identify terms 
which co-occur and terms that play a role in connecting different terms. As 
Callon et al. (1991) explain, co-word analysis serves as a tool for mapping the 
dynamics of scientific fields by detecting patterns of term co-occurrence. It 
highlights not only dominant themes but also emerging topics and 
interdisciplinary connections. Similarly, Aria and Cuccurullo (2017) emphasize 
that this approach is particularly useful for understanding how research topics 
evolve over time and for identifying influential concepts that link otherwise 
distinct areas of inquiry. Therefore, keyword analysis is used to uncover the 
links between terms in agricultural research in Sub-Saharan Africa between 
2000 and 2020 with the goal of identifying dominant topics and emerging topics 
in the field.  

The analysis for the period between 2000 and 2006 is presented in Figure 
13. The analysis resulted in four clusters. Cluster 1, represented by the colour 
red, is composed of terms such as resistance, diversity, identification, and 
cultivars, indicating a focus on developing crops with improved traits. This 
cluster is also characterized by its focus on genetics and plant biology, depicting 
terms such as markers, disease, infection, and germination. Cluster 2, in green, 
presents topics such as nitrogen, management, soil, legumes, and organic matter, 
demonstrating a focus on agricultural systems and soil management. Cluster 3, 
presented in blue, demonstrates a focus on crop and agricultural productivity, 
and encompasses topics such as growth, yield, traits, wheat, and efficiency. 
Cluster 4, represented by yellow, focuses on animal production and consists of 
terms such as sheep, quality, ruminants, degradation, rumen, goats, and leaves.  

Between 2000 and 2006, growth and yield show exceptionally high 
betweenness, indicating their pivotal roles in connecting various aspects of 
agricultural research. Resistance and selection also have high betweenness 
centrality scores, suggesting their importance in connecting different topics, 
possibly related to crop management. Sheep, cattle, and quality stand out with 
high betweenness scores, indicating their central role in connecting different 
aspects of research related to livestock. Additionally, disease and infection have 
moderate betweenness centrality scores, suggesting their importance in 
connecting various aspects of research related to plant and animal diseases. 
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Similarly to what was found in the betweenness centrality measure, 
growth and yield showed the highest PageRank values, followed by terms such 
as management, performance, sheep, and quality, highlighting the focus on 
research around agricultural systems and livestock.  

 

Figure 13  
 
Term co-occurrence network between 2000–2006. 

 

The subsequent period, 2007 to 2014 (Figure 14), consisted of five clusters. 
The first red cluster represents a focus on livestock and plant biology, including 
terms such as cattle, sheep, infection, digestibility, resistance, plants, and disease. 
Cluster 2, in green, with terms such as growth, traits, selection, temperature, 
efficiency, water, cultivars, and stress, represents a focus on crop production and 
management. Cluster 3, in blue, demonstrates a focus on agricultural systems 
and environmental issues, and includes terms such as systems, diversity, Africa, 
farmers, impact, conservation, and variability. Cluster 4, in yellow, suggests a 
focus on crop management and farming, with topics such as yield, maize, wheat, 
tillage, and system. Cluster 5, in purple, includes terms like nitrogen, soil, 
dynamics, carbon, and organic matter, indicating a focus on soil management 
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and sustainable agriculture. In addition, the betweenness values showed that 
terms such as growth, management, yield, and performance played a crucial role 
in connecting different nodes. Furthermore, during the period of 2007-2013, 
terms such as management, growth, yield, maize, and performance emerge with 
the highest PageRank values. 
 

Figure 14  
 
Term co-occurrence network between 2007-2013. 

 

 
From 2014 to 2020, four clusters were identified (Figure 15). The first red 

cluster is characterized by its focus on agricultural systems and sustainable 
agricultural practices, including terms such as management, systems, 
productivity, variability, and conservation. This cluster emphasizes the 
importance of farmers, the adoption of sustainable practices, and addressing 
food security in Sub-Saharan Africa. Cluster 2, in green, emphasizes crop-
related factors, stress responses, and genetic diversity and includes terms such 
as growth, diversity, resistance, selection, plants responses, and cultivars. Cluster 
3, in blue, revolves around livestock performance and quality, revealed through 
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keywords such as performance, quality, traits, cattle, and sheep. Cluster 4, in 
yellow, focuses on soil management and agricultural systems and includes 
terms such yield, soil, nitrogen, water, and dynamics.  

Terms such as growth and yield are the terms with the highest 
betweenness centrality values indicating their central and bridging role. Other 
core terms include management, performance, quality, systems, traits, and maize, 
indicating a focus on agricultural systems. Additionally, soil, nitrogen, dynamics, 
efficiency, and water indicate the central role played by sustainable agricultural 
research in this period.  

High PageRank values include terms such as management, growth, yield, 
systems, and productivity, indicating the importance that is placed on 
agricultural productivity within Sub-Saharan Africa. Additionally, there is a 
notable interest in environmental factors within Sub-Saharan Africa which is 
indicated by the high PageRank values of terms such as climate change, 
adaptation, conservation, and temperature, representing a visible focus on 
sustainable agriculture and climate related issues. 
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Figure 15  
 
Term co-occurrence network between 2014-2020. 

 

 
The analysis of term co-occurrence indicated that during 2000 and 2006, 

there was a notable focus on farming and animal production, agricultural 
systems, and plant biology. From 2007 to 2013, the emphasis on genetics and 
plant biology and health remained the same. In addition, there was a surge of 
interest in sustainable agriculture and agricultural systems. Soil, water 
management, and fertility became important fields of research. In the last 
period (2014-2020), there was less emphasis on genetics, plant biology, and 
health, and more focus on research related to climate change and conservation. 
The focus on livestock and crop management remained throughout all periods, 
while sustainable agriculture gained even more importance in the most recent 
period. 

Some terms have lost their centrality and importance over time. For 
example, looking at betweenness, we can observe that the importance of terms 
such as cattle, nitrogen, leaves, legumes, and populations decreased, while terms 
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such as Africa, dynamics, and productivity emerged as important topics 
connecting the different nodes in the network. Topics such as yield and 
management maintained high betweenness values, suggesting a focus on yield 
and a shift in focus from aspects related to nitrogen-related topics in 
agriculture. These results were similar for the PageRank analysis: from 2014 to 
2020, yield and management have high values whereas nitrogen, cattle, leaves, 
legumes, and populations decreased in importance. Africa, dynamics, and 
productivity were the emerging topics. 

The period from 2014 to 2020 indicates a shift towards an increased focus 
on crop growth and performance. This is indicated by terms with high 
betweenness and PageRank values such as growth, yield, and performance, 
which suggest a growing emphasis on enhancing crop productivity, crop 
performance, and the development of improved agricultural practices related to 
crop production. The emergence of topics such as climate-change, dynamics, 
variability, Sub-Saharan Africa, technology, and adaptation highlight the focus 
on adapting to climate change, the practice of sustainable agriculture, and the 
use of technological tools for enhancing agricultural productivity in Sub-
Saharan Africa.  

In summary, the analysis of term co-occurrence shows a clear shift in the 
thematic focus of agricultural research in Sub-Saharan Africa between 2000 and 
2020. In the early period, research was primarily centred on plant genetics, 
crops, livestock, and soil management, with a strong emphasis on biological and 
productivity-related aspects. These core themes persisted over time, but with a 
growing integration of agricultural systems, including increased attention to 
environmental factors, soil fertility, and sustainable farming. In the most recent 
period, the focus shifted further towards sustainability and climate-related 
issues, with the introduction of topics such as climate change, adaptation, 
conservation, and productivity. 

While livestock and crop management remained consistent across all 
periods, the importance of genetics and biological approaches declined. At the 
same time, terms related to productivity, systems, and environmental dynamics 
became more central, indicating a move towards more integrated and 
sustainability research. Overall, the results point to an evolution from a 
predominantly biological and production-focused approach to a broader 
concern with sustainability, environmental change, and agricultural systems in 
the region. 

As indicated in the previous sections, there are great differences between 
Sub-Saharan countries in terms of productivity and collaboration, and therefore 
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it is necessary to also provide a more detailed analysis of agricultural research 
in Mozambique. This more detailed view will also serve as a backdrop to the 
study of how research impacts agricultural policy presented in chapter 7. 

6.6 Bibliometric Analysis of Agricultural Research in 
Mozambique (WoS and OpenAlex) 

This section maps agricultural research related to Mozambique using two 
bibliographic databases with different inclusion systems (WoS and OpenAlex). 
The goal is not to validate one database against the other, but to show what 
each database captures and what it misses, and to assess whether using them 
together provides a more informative picture of Mozambican agricultural 
research. 

WoS is widely used in bibliometric research because its records are 
relatively well standardized (author fields, affiliations, journal metadata, 
citation links) and its data integrate smoothly with common bibliometric tools. 
This makes WoS useful for cleaner mapping of collaboration structures and 
citation visibility, and for comparison with earlier studies. At the same time, 
WoS is selective and tends to under-represent regional journals and locally 
disseminated research, which is a known limitation when studying African 
research systems. 

OpenAlex offers broader coverage and is more likely to pick up a wider 
mix of publication sources, including outputs that fall outside the WoS core 
collection. This makes OpenAlex valuable for describing volume and growth 
over time and for capturing research that is less visible in commercial databases. 
However, OpenAlex relies more heavily on automated aggregation and 
matching, which can introduce metadata noise (e.g., inconsistent affiliations, 
imperfect author disambiguation, and exaggerated network connectivity). For 
this reason, OpenAlex results are useful for exploration, but they require more 
cautious interpretation. 

To make the comparison systematic, this section examines the same set of 
bibliometric dimensions across both databases. First, research output for the 
period 2000–2020 is analysed through annual publication counts, which are 
used to describe the overall scale of production as well as patterns of growth, 
fluctuation, or stagnation over time. 
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The section then considers institutional participation by identifying the 
institutions that appear most frequently in each dataset. This dimension is 
interpreted as an indicator of where research capacity and access to publication 
channels are concentrated, while also reflecting how different databases 
capture institutional affiliations. Preferred journals are analysed to determine 
where Mozambique-related agricultural research is published in each database. 
This allows for the identification of differences in publication settings and helps 
reveal how database coverage shapes the visibility of specific journals and 
publishing channels. Citation visibility is examined by identifying the most 
frequently cited papers in each database. These citation counts are interpreted 
cautiously, as indicators of relative visibility within each dataset rather than as 
strong evidence of research “impact”, especially in cases where overall citation 
frequencies are low.  

Collaboration structures are explored through co-authorship networks at 
the author, institutional, and country levels. The visual network maps are 
complemented with network statistics, including numbers of nodes and links, 
clusters, density, and centrality ranges, to support interpretation. At the author 
level, a collaboration network was generated using OpenAlex data. However, 
the resulting network showed a fully connected structure, where all authors 
appeared linked to each other. This pattern does not reflect realistic 
collaboration and is likely related to how authorship and links are defined in 
the database. For this reason, the OpenAlex author network was not used in the 
analysis. In contrast, the country and institutional collaboration maps show 
more coherent structures and are therefore included in the analysis. 

Two important aspects guide the interpretation throughout this section. 
First, small numbers limit the scope for inference. In the WoS subset, annual 
research output frequently ranges between 0 and 10 publications. Under such 
conditions, year-to-year variations should be interpreted as descriptive 
variation rather than as statistically meaningful trends.  

Second, VOSviewer network maps are not treated as evidence in 
themselves. When networks are characterized by low density or weak link 
strengths, the spatial layout may place items close to one another primarily for 
readability, even when actual collaboration or co-occurrence is minimal. For 
this reason, each visual map is interpreted together with a concise table of 
network statistics, including nodes, links, clusters, density, and ranges, in order 
to clarify the extent to which meaningful structural patterns are present. 

All in all, this research design connects to chapter 5 by demonstrating how 
differences in database coverage and indexing practices shape what can be 
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observed about Mozambican agricultural research. In particular, it underlines 
how patterns of apparent growth, collaboration structures, citation visibility, 
and thematic profiles vary depending on which bibliographic source is used. 

6.6.1. Analysis Based on WoS 

6.6.1.1. Research Output 

Table 11 shows the annual number of agricultural research publications 
related to Mozambique indexed in WoS between 2000 and 2020. Publication 
counts are consistently low, ranging from 0 to 10 papers per year. The highest 
annual output occurs in 2020 (10 papers), while several years record no 
publications. Given these small absolute numbers, year-to-year variations 
should be interpreted cautiously as descriptive fluctuations rather than 
statistically meaningful trends. 

Over the two decades, output increases from one paper in 2000 to 10 in 
2020, but the trajectory is irregular, with intermittent gaps. Mozambique’s share 
of Sub-Saharan Africa output remains below 0.5% annually. This indicates that, 
within WoS indexed agricultural research, Mozambique represents a very small 
and unevenly visible component of regional scientific production. These 
patterns reflect both the country’s limited research base and the selectivity of 
WoS coverage.  

Table 11  
 
Agricultural research publications in Mozambique indexed in WoS. 
 

Period Total publications 

2000–2004 5 

2005–2009 11 

2010–2014 9 

2015–2019 14 

2020 10 
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6.6.1.2. Citation Analysis 

Citation counts in this corpus are modest, with the most cited paper 
receiving 68 citations (Table 12). These values are consistent with a small 
publication base and should be interpreted as indicators of relative visibility 
rather than strong citation impact. 

The most cited papers are grouped around three thematic areas: 
agricultural economics and policy, livestock and poultry production, and food 
security and agricultural systems. Research linking agriculture to broader 
development and economic outcomes appears comparatively more visible in 
citation terms. Livestock related studies also represent a considerable share of 
the most cited works, indicating the prominence of animal production. Given 
the small dataset, these thematic concentrations signal areas of relative 
visibility rather than definitive research priorities. 

 

Table 12  
 
Most cited papers in agricultural research related to Mozambique indexed in 
WoS. 
 

N Author Year Title Total 
citations 

1 Arndt C 2008 Agricultural Growth and Poverty Reduction in 
Mozambique 

68 

2 Nmbo G 2008 Determinants of Agricultural Productivity in 
Mozambique 

58 

3 Cai Y 2020 Effects of Dietary Interventions on Livestock 
Growth in Mozambique 

47 

4 Garcês A 2013 Poultry Production Systems and Performance in 
Mozambique 

43 

5 Chagomoka 
T 

2014 Urban Agriculture and Food Security in 
Mozambique 

34 

6 Ribeiro RDX 2011 Genetic Improvement in Mozambican Livestock 
Breeding 

31 

7 Tseu RJ 2020 Indigenous Cattle Breeds and Sustainable 
Livestock Management 

28 

8 Mutondo JE 2007 Agricultural Trade Policy and Market Access in 
Mozambique 

24 

9 Copland JW 2005 Poultry Disease Control Strategies in Southern 
Africa 

24 

10 Garcês A 2001 Nutritional Strategies for Livestock 
Development in Mozambique 

21 
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6.6.1.3. Collaboration Networks (Authors, Institutions, and 
Countries) 

The WoS co-authorship network (Figure 16) is small and fragmented. It 
includes 24 authors grouped into nine clusters, linked by 31 collaborations. On 
average, each author has about 2.6 links, and overall density is low, showing 
weak cohesion and limited integration between clusters. This means 
Mozambique’s agricultural research in WoS is organized around small, 
independent groups rather than a strongly connected community. Some 
clusters show stable internal collaboration, but links across clusters are scarce. 
No author acts as a clear bridge between groups, and one author has no links 
at all, reinforcing the pattern of partial isolation. 

Clusters differ more by theme and time than by integration. Some focus 
on recent publications, while others include older, more cited works. This 
shows that influence in the network is not tied to structural centrality: highly 
cited authors are not part of dense collaborative groups. The strongest tie 
observed (3) also points to limited repeated co-authorship, with collaborations 
mostly occasional or project based. Overall, the WoS author network is low-
density and weakly integrated, marked by compartmentalized clusters, modest 
tie strength, and little brokerage. From a bibliometric view, this suggests a 
research field that is internationally visible but structurally dispersed and 
lacking strong internal consolidation. 
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Figure 16  
 
Author collaboration map in agricultural research in Mozambique on WoS. 

 

 

The WoS institutional collaboration network presented in Figure 17 
includes 48 institutions linked by 90 collaborations and grouped into 12 clusters. 
Even with a relatively large number of participants, the network has low 
density, with each institution averaging about four links. Most institutions have 
only one or two ties, showing that partnerships are mostly occasional and 
project-based rather than long-term or programmatic. The network has a clear 
hub structure, with UEM holding the highest link strength (TLS = 45) and acting 
as the main connector between otherwise weakly linked groups. Still, brokerage 
capacity is limited, since most ties are single co-authorship events. Only a few 
repeated partnerships stand out, such as those with Oklahoma State University 
and the University of KwaZulu-Natal. 

The 12 clusters reveal high fragmentation and low integration across 
groups. Collaborations often occur within bounded sub-networks, usually 
shaped by international partnerships linking Mozambican institutions to 
European, North American, Brazilian, and Southern African counterparts. This 
shows an externally oriented collaboration model, where international ties play 
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a central role in knowledge production, while domestic institutional integration 
remains weak. The strongest observed tie (5) is modest, reinforcing the idea of 
moderate-intensity, non-repeated collaborations. 

Overall, the network resembles overlapping international project 
partnerships rather than consolidated long-term alliances. Because of the low 
density and high fragmentation, the spatial layout in VOSviewer should be read 
carefully: proximity in the visualization improves readability but does not 
necessarily mean strong or repeated collaboration. 

 

Figure 17  
 
Institutional collaboration in agricultural research in Mozambique on WoS. 

 

The WoS country-level co-authorship network (2000–2020) includes 20 
countries linked by 34 collaborations and grouped into eight clusters (Figure 
18). Even though the network has international reach, it is low in density and 
shows little redundancy, meaning it is loosely structured rather than a 
consolidated multilateral system. Mozambique appears as the central node with 
total link strength of 65, but this is mainly due to the dataset design: since all 
publications are Mozambique-related, every international collaboration is 
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automatically tied to Mozambique. Its centrality therefore reflects dataset 
construction rather than independent regional leadership. 

The strongest ties are Mozambique and South Africa (13), Mozambique 
and Brazil, and Mozambique and the USA (11), showing two main collaboration 
patterns: regional partnerships in Southern Africa and transcontinental links 
with Brazil and North America. Alongside these, most ties are weak (one or two 
links), pointing to collaborations that are occasional and project-based rather 
than stable and multilateral. Clusters are segmented and do not form cohesive 
geopolitical blocs, with many countries appearing in small or isolated groups. 
Citation visibility varies, but higher citation averages do not necessarily match 
structural centrality, meaning that international recognition does not always 
align with network position.  

The WoS country collaboration network is centred on a small number of 
countries with many connections. Most collaborations are bilateral and the 
network has low density, with regional and international links, but limited 
multilateral collaboration and little repeated cooperation. 

 

Figure 18  
 
Country collaboration in agricultural research in Mozambique on WoS. 
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6.6.1.4. Trends and Topics 

Figure 19 represents the WoS term co-occurrence network, including 43 
terms linked by 91 connections and grouped into eight clusters. Even though 
several thematic groups can be identified, the network has moderate to low 
density and limited repetition of terms. On average, each term appears 2.5 
times, and only a few nodes are strongly connected (maximum link strength = 
21). This shows that the field is segmented rather than highly integrated. The 
main thematic focus is livestock, with clusters centred on animal production, 
nutrition, breeding, reproduction, and management. Terms like performance 
(the most frequent), cattle, and other production-related descriptors act as local 
hubs, but their influence does not extend across the whole network. 

Most terms occur only two or three times, and most co-occurrence links 
are specific to individual documents rather than common across the field. This 
points to localized thematic concentration: terms form coherent clusters within 
particular documents, but broader conceptual integration is limited. The 
presence of Journal of Economic Literature classification codes O13, Q13, and 
Q18 indicates some overlap with development economics, agricultural markets, 
and agricultural and food policy. However, these classifications remain 
peripheral compared with the livestock-related clusters. Overall, the network 
reflects a specialized and application-oriented knowledge structure, dominated 
by livestock production and productivity enhancement, with limited 
diversification into crop science, agroecology, climate adaptation, or 
sustainability among the terms included in the map. From a bibliometric 
perspective, the field shows clear thematic nuclei but does not display a broadly 
interconnected conceptual core. 

 



 
163 

Figure 19 
 
Trends and topics in agricultural research in Mozambique on WoS. 

 

 

6.6.2. Analysis Based on OpenAlex 

The OpenAlex dataset shows a coverage profile that is quite different from 
WoS. Using the applied query parameters, no records were found for the period 
2000–2022. This does not mean that no research was done but rather reflects 
differences in how the databases are built, how far back they index, and how 
complete their metadata are. Unlike WoS, which provides a continuous time 
series for the same thematic scope, OpenAlex seems to show gaps in coverage, 
especially in the earlier years. 

6.6.2.1. Research Output 

Publication output shows a general upward pattern over the period 
studied, although growth was uneven (Figure 20). During the early years, 
annual output remained low and relatively stable. A noticeable rise appears 
around the late 2000s, followed by fluctuating levels in the early 2010s. From 
the mid-2010s onward, publication counts become consistently higher than in 
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the earlier period, with a marked increase towards the end of the time span. 
Given the small size of the dataset in the earlier years, these changes should be 
interpreted as descriptive shifts rather than firm trends. The higher values in 
the later period may be associated with expanded research participation, 
stronger collaboration networks, or broader changes in funding and publication 
practices, but the data do not allow causal conclusions. 

These results provide a basis for interpreting the policy documents 
analysed in the next chapter by indicating when research produced locally in 
Mozambique was available to support decision making. This makes it possible 
to assess whether more recent documents draw more on research than earlier 
ones, and whether increased scientific production is reflected in greater use of 
evidence. It also helps to explain the limited presence of references in periods 
with lower output, avoiding incorrect interpretations about the use of research 
in policies. 

Figure 20  
 
Production of research in agricultural in Mozambique on OpenAlex between 2000 
and 2020. 
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6.6.2.2. Citation Analysis  

The most cited publications in the OpenAlex dataset (Table 13) display 
marked thematic dispersion rather than concentration around a single 
agricultural subfield. Citation visibility is distributed across domains such as 
food safety, biofortification, conservation, public health, climate adaptation, 
modelling, and agricultural governance. This dispersion suggests that highly 
visible research connected to Mozambique is embedded in broader 
sustainability, nutrition, and development debates rather than confined to core 
agronomic production studies. 

Several of the most cited works are review-based or cross-national 
analyses, addressing systemic issues such as aflatoxin management, bushmeat 
trade, cassava resilience, and vitamin A biofortification. These topics connect 
agriculture to global health and food security agendas, indicating that citation 
prominence is often associated with research framed within transnational 
development and environmental discourses. In bibliometric terms, citation 
accumulation appears linked to thematic alignment with internationally salient 
problem fields rather than to narrowly localized production concerns. 

Notably, several high-impact publications address governance, 
agribusiness, south–south cooperation, and socio-economic transformations. 
This indicates that agricultural research visibility in OpenAlex extends beyond 
technical productivity studies and intersects with political economy and policy 
analysis. The presence of such works reinforces the interpretation of 
agriculture as a socio-technical and regulatory domain rather than merely a 
production system. High-impact publications are predominantly authored 
within international research networks and published in globally recognized 
journals. This suggests that citation prominence is associated with integration 
into transnational scholarly circuits. Thematically, these publications are 
situated at the interface between agriculture, development policy, 
environmental governance, and public health, revealing a pattern of outward-
oriented knowledge production. 

In general, rather than reflecting a cohesive national thematic core, 
citation prominence appears tied to cross-cutting global issue areas in which 
Mozambique functions as an empirical context within wider comparative or 
regional analyses. 
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Table 13  
 
Most cited papers in agricultural research in Mozambique on OpenAlex. 
 

No. Author(s) Year Title Total citations 

1 Udomkun, P. 2017 Innovative technologies to manage aflatoxins in foods and 
feeds and the profitability of application: A review 

316 

2 Lindsey, P. A. 2013 Illegal hunting and the bushmeat trade in savanna Africa: 
Drivers, impacts and solutions to address the problem 

304 

3 Burns, A. E. 2010 Cassava: The drought, war and famine crop in a changing 
world 

298 

4 Low, J. W. 2017 Tackling vitamin A deficiency with biofortified sweetpotato in 
Sub-Saharan Africa 

261 

5 Phiri, I. K. 2003 The emergence of Taenia solium cysticercosis in Eastern and 
Southern Africa as a serious agricultural problem and public 
health risk 

235 

6 Udomkun, P. 2016 Mycotoxins in Sub-Saharan Africa: Present situation, socio-
economic impact, awareness, and control 

176 

7 Amanor, K. 2016 South–South cooperation, agribusiness, and African 
agricultural development: Brazil and China in Ghana and 
Mozambique 

161 

8 Arndt, C. 2008 Higher fuel and food prices: Impacts and responses for 
Mozambique 

152 

9 Ribeiro-Barros, 
A. I. 

2010 Ethnobotanical survey in Canhane Village, Massingir District, 
Gaza Province, Mozambique: Medicinal plants and traditional 
knowledge 

150 

10 Nhassico, D. 2008 Rising African cassava production, diseases due to high cyanide 
intake and control measures 

147 

 
These patterns are relevant to the analysis of policy documents, as they 

indicate which type of research is most visible and potentially available for use 
in decision making. However, a high number of citations does not necessarily 
mean that these works will be directly referenced in policy documents. 
Moreover, its themes, such as food security, public health, governance, and 
agricultural development, are aligned with central policy concerns, suggesting 
a possible indirect influence, for example through reports, technical documents, 
or international organizations. This allows us to verify whether policy 
documents draw on this more visible literature or use other types of sources in 
policymaking in Mozambique. 
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6.6.2.3. Collaboration Networks (Institutions and Countries) 

The country-level collaboration network includes 20 countries linked by 
34 co-authorships and grouped into eight clusters as depicted in Figure 21 and 
Figure 22. Even though the network has international reach, it is low in density, 
with most countries showing only one or two connections. On average, each 
country has about 3.4 links, which points to a sparse and weakly integrated 
structure rather than a cohesive multilateral system. Mozambique appears as 
the central node (TLS = 65) and has the highest PageRank, but this is partly due 
to the dataset design: since all publications are Mozambique-related, every 
international collaboration is automatically tied to it. Even so, Mozambique acts 
as the main connector between otherwise loosely linked country clusters. 

The strongest ties are Mozambique–South Africa (TLS = 13) and 
Mozambique–Brazil/USA (TLS = 11), showing two main collaboration patterns: 
regional partnerships in Southern Africa and transcontinental links with Brazil 
and the Global North. Most other ties are weak, suggesting collaborations that 
are occasional and project-based rather than stable and long-term. European 
and North American countries show relatively high PageRank values, reflecting 
their visibility in international publication circuits, while some African partners 
(e.g., Kenya, Uganda, Tanzania) hold intermediary positions that connect 
regional clusters. Overall, the network combines outward-facing global 
partnerships with regionally embedded African collaborations, but integration 
remains shallow. It resembles a series of overlapping bilateral ties rather than a 
dense international research community. From a bibliometric perspective, 
Mozambican agricultural research is internationally connected but structurally 
dependent on a few central partnerships, which shape thematic orientation and 
research agendas. 
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Figure 21 
 
Collaboration network in agricultural research in Mozambique on OpenAlex. 

 

Figure 22  
 
Collaboration network in agricultural research in Mozambique on OpenAlex. 
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Note: This map was generated using a newer version of Biblioshiny than the maps 
presented in the preceding analysis. Consequently, the visual rendering of the 
collaboration lines differs slightly. This difference reflects a change in the software’s 
visualisation format and does not affect the underlying collaboration data or the 
interpretation of the results. 

 
The institutional co-authorship network presented in Figure 23 includes 

27 institutions linked by 46 distinct collaboration ties, forming a single 
connected component. Even though all institutions in the displayed component 
are technically connected, the structure is uneven and depends strongly on 
individual nodes rather than being broadly integrated. On average, each 
institution has approximately 3.4 direct links, and most have no more than 
three, indicating limited redundancy and modest cohesion. UEM holds the 
dominant position, with the highest Total Link Strength (TLS = 50) and 18 direct 
links. It acts as the main hub, connecting institutions that would otherwise 
remain weakly linked. This centrality reflects both UEM’s collaboration 
intensity and systemic effects associated with its substantially larger 
publication volume. 

Beyond UEM, participation varies. Universidade Pedagógica has a 
secondary but visible position, with six direct links and a Total Link Strength 
of 9, while Universidade de Lúrio has only one link, suggesting emerging 
integration or limited participation in the network. Regionally, Southern 
African institutions such as the University of Zimbabwe, University of Pretoria, 
University of Cape Town, and Rhodes University form a visible collaboration 
layer. However, the strongest tie is between UEM and the University of 
Edinburgh, with a link strength of 6. This is followed by UEM’s collaborations 
with the Universidade de Lisboa and the Swedish University of Agricultural 
Sciences, each with a link strength of 5. The UEM–University of Zimbabwe 
collaboration has a link strength of 4. European and North American 
institutions, including the University of Edinburgh, the Swedish University of 
Agricultural Sciences, and Michigan State University, occupy different 
positions in the network, although their specific contributions cannot be 
determined from the co-authorship structure alone.  
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Figure 23  
 
Collaboration among institutions on agricultural research in Mozambique on 
OpenAlex. 

 
 

6.6.2.4. Trends and Topics 

The keyword co-occurrence analysis (Figure 24) shows three main 
thematic concentrations with strong links between agriculture, 
geography/economy, ecology–environment, and governance. Agriculture has the 
highest Total Link Strength (TLS = 2,958), followed by geography (2,614) and 
archaeology (2,483), showing that agricultural research is closely tied to 
territorial and historical perspectives. One major concentration combines socio-
economic and spatial dimensions, including agriculture, geography, economics, 
food security, livelihoods, sociology, and resource management. This highlights 
how production and subsistence are consistently framed as part of wider socio-
economic systems. 

A second concentration focuses on ecological and resource-based themes, 
such as ecology, environmental science, agronomy, agroforestry, forestry, 
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biotechnology, crops, irrigation, productivity, and engineering. These links 
point to sustainability-oriented production systems and emphasize 
environmental variability and resource use. A third, smaller but important 
concentration brings together governance and regulatory aspects, including 
political science, law, government, and philosophy. Though less significant, this 
area connects to both socio-economic and eco-technical domains through 
sustainability, poverty, and planning, showing that policy and institutions 
mediate production and development. 

Although the map gives the image of a tightly connected thematic 
structure, the network is in fact driven by a small number of highly dominant 
connecting terms, particularly agriculture, geography, and economics. These 
terms show much higher link strengths than the rest, indicating that thematic 
integration does not occur evenly across the field. Instead, connections between 
topics are largely mediated through a limited set of central concepts that 
function as bridges. This pattern indicates that the research domain is 
interdisciplinary in scope, but that integration is structured rather than 
uniformly distributed. Core bridging concepts connect different thematic areas, 
while more peripheral topics remain weakly linked and less embedded in the 
overall structure. As a result, the coherence of the field depends 
disproportionately on these central terms. 

Thus, the results of this analysis should be interpreted with caution. In 
some cases, spatial proximity reflects genuine co-occurrence and thematic 
association, as observed between agriculture and geography. In other cases, 
however, the positioning of terms is shaped by the visualization algorithm 
rather than by strong empirical relationships. The map therefore combines 
substantive thematic connections with artefacts produced by the network 
layout, meaning that it should be analysed critically rather than read as a purely 
visual representation of thematic structure. 
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Figure 24  
 
Term co-occurrence network for topics in Mozambican agricultural research 
OpenAlex. 

 

 

6.6.3. Comparison of Database Representations of 
Mozambican Agricultural Research 

The comparison between the WoS and OpenAlex analyses reveals 
noticeable differences in coverage, collaboration patterns, representation of 
impact, and thematic scope of Mozambican agricultural research. Although 
both datasets refer to the same national research context, they capture different 
segments of scientific activity and therefore provide complementary views of 
the research landscape. Rather than revealing inconsistencies, the comparison 
illustrates how bibliographic infrastructures shape the observable contours of a 
national research system. Differences in coverage, classification logics, and 
aggregation mechanisms lead to distinct representations of Mozambican 
agricultural research. WoS provides a structured view of the internationally 
indexed core, while OpenAlex captures a broader and more thematically 
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dispersed research landscape. Together, they show that bibliometric visibility 
is not an inherent property of research output but is mediated by the indexing 
systems through which research becomes observable. 

WoS represents a more selective source, primarily indexing journals with 
established international visibility. As a result, the number of identified 
publications is lower, and collaboration structures appear more concentrated. 
Co-authorship and institutional networks derived from WoS data include a 
smaller number of actors and are organized around a limited set of central 
institutions and partnerships. This produces networks that are more clearly 
structured, where distinctions between central and peripheral actors are more 
visible. In this sense, WoS offers a representation of Mozambican agricultural 
research that reflects its internationally visible core. 

OpenAlex, in contrast, includes a broader range of publication sources. 
This leads to higher publication counts and shows a more continuous growth 
pattern over time, particularly after 2010. OpenAlex therefore captures a wider 
portion of national and regional research activity, including outputs that may 
not be indexed in commercial databases. However, this broader coverage also 
influences the structure of the networks identified. In several cases, OpenAlex 
networks display very high levels of connectivity and limited differentiation 
between nodes. Such configurations may reduce the analytical usefulness of 
centrality measures and can make collaboration structures appear more 
homogeneous than they are in practice. 

Differences are also evident in the thematic dimension. WoS-based results 
tend to present a more focused disciplinary profile aligned with agricultural 
sciences. OpenAlex thematic maps, on the other hand, include a wider range of 
terms, extending into areas such as governance, social sciences, and other 
related domains. While this may reflect the interdisciplinary character of 
agricultural research, it may also be influenced by broader classification 
practices and automated indexing procedures in OpenAlex. 

The differences between WoS and OpenAlex in how they represent 
keywords, topics, and subject classifications are not just about coverage; they 
reflect different ways of organizing knowledge. In WoS, fields are defined 
mainly through journal-level subject categories, so articles take on the 
disciplinary identity of the journals where they appear. This creates a relatively 
stable and institutionally anchored picture of fields like agriculture. OpenAlex, 
on the other hand, assigns topics at the article level using algorithms that 
cluster works based on citation links and semantic similarity. This means a 
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single article can be linked to multiple topics, producing a more flexible and 
interdisciplinary view. 

These structural differences show that the two databases rely on different 
principles. WoS emphasizes disciplinary boundaries, while OpenAlex builds a 
dynamic, relational map of science. As a result, variations in thematic patterns 
are shaped not only by coverage but also by how research domains are defined 
and made visible. In smaller, nationally focused datasets, such as Mozambique’s 
agricultural research, these differences can have an outsized impact on how 
themes and networks appear. 

Overall, WoS provides greater standardization and clearer structural 
patterns but represents a narrower segment of research output. OpenAlex 
offers broader coverage and captures recent growth and interdisciplinary 
linkages more effectively, but its results require more cautious interpretation 
due to variability in metadata quality and network saturation effects. 
Considering both sources together allows for a more comprehensive 
understanding of Mozambican agricultural research, combining structural 
clarity with wider representational scope. 

6.7 Summary of Findings  

This chapter examined agricultural research in Sub-Saharan Africa and, in 
greater detail, in Mozambique using bibliometric approaches. The analysis 
combined two data sources, the WoS and OpenAlex, to explore research 
productivity, collaboration structures, citation visibility, and thematic patterns. 
In doing so, the chapter established an empirical basis for understanding how 
agricultural knowledge is produced, structured, and circulated before turning 
to its potential role in policy processes. 

At the regional level, agricultural research in Sub-Saharan Africa 
expanded markedly between 2000 and 2020, with output growing faster than 
the global average. However, production and collaboration remain unevenly 
distributed. A limited group of countries, notably South Africa, Nigeria, Kenya, 
and Ethiopia, accounts for a substantial share of publications and occupies 
central positions in collaboration networks. Non-African countries, including 
the USA, France, Germany, China, and the UK, also play important roles, often 
holding structurally central positions. While earlier collaboration patterns were 
strongly influenced by colonial and linguistic ties, more recent periods show 



 
175 

diversification, including increasing engagement with China and other non-
traditional partners. 

Term co-occurrence analysis for Sub-Saharan Africa indicates a gradual 
shift in thematic emphasis. Earlier research focused more on crop and livestock 
productivity, genetics, and soil management. In later periods, stronger attention 
is given to sustainability, climate change, adaptation, and agricultural systems. 
Across all periods, core terms such as growth, yield, management, and 
performance remain prominent, reflecting an ongoing concern with improving 
agricultural productivity under changing environmental conditions. 

The Mozambican case presents a smaller and more uneven research 
landscape, particularly in WoS. Annual publication volumes are low and 
fluctuate considerably, suggesting that trends should be interpreted in 
descriptive rather than statistical terms. Research output is concentrated in a 
small number of institutions, with UEM emerging as the most visible national 
actor. At the same time, many of the most productive institutions are located 
outside Mozambique, indicating a strong reliance on international 
collaboration. 

Collaboration networks at the author, institutional, and country levels 
tend to be sparse and fragmented. Many observed links appear to be project-
based or short-term rather than part of stable, long-standing research networks. 
Mozambique appears as a central node in country-level maps; however, this 
centrality is partly methodological, since all publications in the dataset relate to 
Mozambique. The maps should therefore be interpreted as descriptive 
representations of partnership patterns rather than as evidence of cohesive 
research communities or regional leadership. 

Citation analysis shows relatively modest citation levels in the WoS 
Mozambican corpus, consistent with a small and specialized publication base. 
More highly cited publications tend to address agricultural economics, 
development, livestock systems, and food security. Differences between global 
citation visibility and local thematic relevance suggest that research with high 
international visibility and research addressing regionally specific needs 
overlap only partially. 

The OpenAlex analysis reveals a broader and more rapidly expanding 
publication profile, especially after 2010. It captures a wider thematic spectrum, 
including food safety, nutrition, climate change, natural resource governance, 
remote sensing, and social and policy-related studies. This suggests that 
agricultural research connected to Mozambique extends beyond production 
issues and intersects with wider sustainability and development debates. At the 
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same time, OpenAlex data require careful interpretation due to lower levels of 
standardization and more general thematic groupings. 

A comparison of the two databases shows a clear difference. WoS provides 
more standardized data and clearer collaboration structures, but its coverage is 
more limited. OpenAlex includes a wider range of regional and interdisciplinary 
publications, but the networks it produces are less precise. When used together, 
the two databases provide complementary views of Mozambican agricultural 
research. 

Overall, the chapter shows that agricultural research linked to 
Mozambique is collaborative, externally embedded, thematically diverse, and 
unevenly structured. Knowledge production is concentrated in relatively small 
clusters, strongly connected to international partners, and oriented towards 
productivity, livestock systems, sustainability, and development concerns. 
These structural characteristics shape how research circulates and provide an 
essential foundation for the next stage of the thesis, which examines how 
scientific knowledge moves from research networks into agricultural policy 
processes. 
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7. Research Use in Agricultural Policy 
Documents in Mozambique 

This chapter builds on the bibliometric analysis presented in chapter 6 by 
examining how agricultural research is mobilized in policy documents, focusing 
on the types, functions, and patterns of citation use. More specifically, it seeks 
to identify evidence of the use of scientific literature in policy documents 
produced in the context of the design and implementation of public policies in 
the agricultural sector. The chapter is structured in three parts: the first 
provides contextualization, the second outlines the methods used in the 
analysis, and the third presents and discusses the results. The analysis focuses 
on the types of sources cited, the functions of citations, and their relationship 
with the patterns identified in the bibliometric analysis. 

In this study, citations of academic sources in policy documents are treated 
as observable traces of research use in policymaking. Classic work on research 
utilization shows that research often influences policy conceptually and 
cumulatively rather than through simple linear causation, so citations are 
interpreted as proximate indicators of uptake rather than proof of direct causal 
impact (Nutley et al., 2007; Salö et al., 2024; Weiss, 1979). This interpretation 
corresponds with impact-measurement research, which considers references to 
scholarly work in policy documents as a reliable and verifiable indicator of 
societal influence, while stressing the importance of cautious interpretation 
(Bornmann, 2012; Bornmann et al., 2016). This is operationally viable thanks to 
systems that systematically index policy and grey literature and link them to 
scholarly publications (Szomszor & Adie, 2022). In this sense, citations in policy 
are used here as practical evidence that research has been engaged with, while 
recognizing that they capture only part of the broader and more complex 
process through which knowledge informs policy. 

Research on the relationship between knowledge and policy suggests that 
research often informs policy in conceptual, incremental, and symbolic ways 
rather than through direct linear causation. Within this tradition, citations to 
academic work inside policy documents can be read as observable traces of 
research use. They mark moments where research was consulted to frame 
problems, justify choices, support compliance, or account for decisions, 
although they do not in themselves prove causal influence. The evidence use 
literature therefore recommends interpreting policy citations as proximate 
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indicators of uptake and triangulating them with qualitative reading of content, 
actors, and context (Boaz et al., 2009; Salö et al., 2024; Weiss, 1979). 

In this analysis, each citation occurrence is treated as an independent 
reference, even when the same source is cited repeatedly, because each 
occurrence may serve a different contextual purpose. In addition, the 
relationship between cited references and policy decisions is not interpreted in 
causal terms, as the presence of a citation does not demonstrate that the cited 
source influenced a particular decision. To preserve the contextual function of 
each citation and avoid unsupported causal interpretations, repeated citations 
are retained, strong causal claims are avoided, and qualitative analysis is used 
where necessary to explain the observed patterns. 

7.1 Materials and Methods  

This section describes the methods of data collection and analysis used in 
this research. It begins by presenting the methods used to collect the data and 
the steps followed for content analysis of documents related to the design of 
policies in agriculture.  

For this part of the study, 246 documents were collected. These include 190 
documents from the National Sustainable Development Fund (FNS) under the 
Ministry of Agriculture, divided into nine projects. These documents provided 
information on various initiatives and activities aimed at agricultural 
development in Mozambique. In addition to this corpus of documents, 56 
documents were retrieved from the Ministry of Agriculture, including 
legislation, strategic plans, reports, and some projects.  

An initial screening of the documents was carried out to determine 
whether they contained in-text citations or a bibliographic reference list. This 
process resulted in the selection of 98 documents that include at least one in-
text citation and/or a reference list. These documents were retained as the 
sample for analysis, with the aim of identifying the nature of the materials cited. 
In this way, after organizing the relevant documents for the research, their 
metadata were compiled into a structured Excel spreadsheet. Each document 
entry includes a document ID, followed by the document title, the authors, and 
the year of publication.  

The field Type of Document was specified, indicating whether it is a policy 
document, legislation, plan, report, or project. The identification of the type of 
document was carried out based on the reading of the title and other identifying 
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elements present in the file itself (cover, header, footer, table of contents, PDF 
metadata) and, when available, in the category assigned in the institutional 
databases. Many documents explicitly indicate their nature before or after the 
title; for example, Final Report, Annual Report, Progress Report, Audit Report, 
Forest Inventory Report, or Socio-Economic Study Report. Other types, such as 
plans and programmes, include the designation in the title itself, which 
facilitates identification and categorization; for example, Environmental and 
Social Management Plan (ESMP), Forest Management Plan, Strategic Plan, 
Stakeholder Engagement Plan, Pest Management Plan, or Emergency Response 
Implementation Plan. In the case of projects, titles include Project, Executive 
Project, Environmental Plan, Resilience Project, and IRRIGA Project. For legal 
instruments, the labelling is also clear, covering laws, decrees, and references 
to the Bulletin of the Republic (the Forests and Wildlife Law and its regulatory 
decrees).  

Manuals and guidelines included titles such as Manual of Environmental 
and Social Safeguards and Code of Conduct on their covers, which helped 
identify their document type. In other cases, the label “draft” indicated that the 
document was a preliminary version. Because the documents were retrieved 
from structured institutional databases, most had already been assigned to a 
specific category. This classification was then verified by examining the 
document’s content, including its preface, objectives, methodology, and 
annexes. Where relevant, the name of the associated project was also recorded 
to identify the government project to which the document belonged.  

The Reference List variable corresponds to the list of references as 
presented in each document. Before classification, the list was normalized to 
ensure operational consistency. Therefore, forced line breaks that split a single 
reference were merged, excess spaces were removed, and the original 
presentation was preserved. In addition, duplicates were not merged, and each 
reference was kept unique within the context of the document where it appears 
to preserve citation context. 

The Citation Type variable involved categorising references as either 
academic sources, such as journal articles, theses, dissertations, and books, or 
non-academic sources, such as reports, laws, legislation, and other forms of 
grey literature. The classification was conducted in two stages. First, each 
reference was manually identified as academic or non-academic. In the absence 
of a DOI, other bibliographic indicators were used, including the journal title, 
volume and issue numbers, ISSN, references to conference proceedings or actas, 
the use of “In:” to indicate a book chapter, the names of editors, ISBN, and the 
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identification of an academic or university press. Theses and dissertations were 
identified through terms such as dissertation, thesis, master’s, and PhD, 
together with the name of the awarding university and degree. 

References without evidence of peer review were classified as non-
academic, including laws and regulations (elements such as law number, decree 
number), institutional and programme reports, plans and technical guidelines 
(for example, ESMP, Stakeholder Engagement Plan, Pest Management Plan), 
policy briefs, websites, and news items. Materials from international 
organizations such as the World Bank and FAO were assigned as grey literature. 
In addition, national reports were distinguished from international reports 
when this was indicated in the reference itself. 

In the second phase, references were subcategorized. Academic entries 
were divided into journal articles, books and chapters, dissertations and theses, 
and conference papers. Non-academic entries were divided into 
laws/legislation, national reports, international reports, other reports, websites, 
news media, and other grey literature. The category of language was assigned 
to each reference using the title and other descriptive elements, identifying 
occurrences in Portuguese or English. No other languages were identified apart 
from these two. Additionally, in the spreadsheet, the number of pages, year, and 
language of each document were recorded. 

This first stage of the analysis aimed to systematize the information in a 
structured way. Each document was also assigned a unique identifier (ID) and 
renamed according to that code, following a sequence from DOC001 to 
DOC098.  

The final sample comprised 98 documents published between 2014 and 
2024. Unlike the previous analysis, the temporal scope of this corpus was not 
defined in advance, but rather emerged from the availability and accessibility 
of relevant documents during data collection. To be included in the final sample, 
documents had to be related to agricultural policies, programmes, projects, or 
associated policy processes in Mozambique and contain at least one in-text 
citation and/or a bibliographic reference list. The documents were analysed as 
a single corpus rather than divided into subperiods. Unlike the bibliometric 
analyses of scientific publications in Sub-Saharan Africa, this part of the study 
did not aim to measure longitudinal growth or compare changes across 
successive intervals. Its purpose was to examine the types of sources cited and 
the functions performed by citations within policy documents. Consequently, 
dividing the 2014-2024 period into equal intervals was neither necessary nor 
supported by the size and uneven temporal distribution of the corpus. 
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7.1.1. Reference Extraction and Cleaning 

The next step involved identifying the reference lists contained in each 
document. Out of the 98 documents, 58 included bibliographic references, while 
40 did not. The references were extracted manually from the PDFs and 
consolidated into an Excel database. This produced an initial corpus of 1,391 
reference entries. 

The bibliographic references extracted from the PDF files required 
cleaning work since some references presented inconsistency in the formatting, 
often counting, for example, forced line breaks, which appeared as a second 
bibliographic reference in a separate Excel row. Other inconsistencies included 
bulleted entries (e.g., “• VIDEIRA, E. J. S. • PEREIRA, M. A. M. • LOURO, C. M. 
M.”) which were merged into single citations. Duplications across documents 
were not removed since each reference was treated as unique to its citing 
document. 

7.1.2. Reference Categorization and Analysis  

The next step involved categorizing the references. First, two groups were 
defined, the academic research group and other literature, with the aim of 
separating academic from non-academic sources. Next, references were 
arranged into subcategories. Academic sources were classified into journal 
articles, scholarly books and chapters, dissertations and theses, and conference 
papers. Non-academic sources were classified into laws and legislation, 
websites, news media, national reports, international reports, other reports, and 
other grey literature. In total, 1,216 references were identified, of which 103 are 
academic (8.5%) and 1,113 are non-academic (91.5%). Once identified, the 
references were distributed across the defined categories and subcategories. 

In the context of this study, grey literature refers to research-based or 
policy-relevant documents that are produced outside traditional academic 
publishing channels and are not typically subject to formal peer review. This 
category includes reports, policy briefs, working papers, technical notes, 
evaluation documents, consultancy studies, and institutional publications 
issued by governments, NGOs, international organizations, and research 
institutes (Farace & Schöpfel, 2010). Unlike journal articles or books indexed in 
commercial databases, grey literature is often disseminated through 
organizational repositories, project websites, or internal documentation 
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systems. Despite lacking the visibility and standardization of academic outputs, 
such materials are crucial sources of evidence in policy-oriented research 
because they often contain empirical data, situational analyses, and policy 
recommendations that directly inform decision making (Paez, 2017). In the 
Mozambican agricultural research context, grey literature plays an especially 
important role, bridging formal scientific production and practical policy 
processes in institutions where documentation and dissemination channels 
remain uneven or fragmented. 

In addition, some clarifications are necessary to understand the structure 
of the materials identified in the subsequent stages. First, in this research, 
technical reports are detailed documents that describe methods, processes, or 
results of applied research. They are usually produced by research institutions, 
companies, or technical bodies and do not undergo peer review. The national 
reports have an institutional character and are prepared by government 
agencies or national institutes in Mozambique. Documents such as decrees, 
laws, and legislation have a normative character and establish rules and 
regulations. International reports are prepared by global organizations, such as 
FAO or the UN, and present regional or global data, as well as policy 
recommendations. International standards and policies, on the other hand, 
define technical and regulatory standards for harmonization between countries. 
Finally, software manuals provide technical instructions for using programmes. 

The next step involved distributing the bibliographic references across the 
previously defined subcategories and assessing the language of each cited 
reference. The language of each referenced document was identified based on 
the information contained in the citation itself, using the title and other 
descriptive elements of the bibliographic entry. Given that the policy 
documents are primarily written in Portuguese, excerpts presented in the 
results were translated into English by the author to allow for consistent 
analysis. 

Following this preparation, a qualitative and interpretive approach was 
adopted to examine the use of citations within the policy documents. Each in-
text citation was analysed in its immediate context to identify its rhetorical and 
cognitive function. The analysis draws on the framework proposed by 
Moravcsik and Murugesan (1975), which distinguishes between conceptual and 
operational, organic and perfunctory, evolutionary and juxtapositional, and 
confirmative and negational uses of citations. In this study, citations are treated 
as observable traces of research use rather than as direct indicators of impact. 
This approach helps to better understand how scientific knowledge is used in 
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policy documents, focusing on the role that citations play in context instead of 
just counting their number. 

The classifications of the citation function were conducted by a single 
coder, and no formal inter-rater reliability test was performed. However, the 
categories used in the Moravcsik and Murugesan (1975) typology are relatively 
simple, and the function of scientific references was generally clear from the 
surrounding text. Policy documents commonly stated whether a source was 
being used to provide background information, support a methodological 
choice, present evidence, or justify an argument. Uncertain cases were reviewed 
in relation to the wider section of the document, and the citation contexts and 
assigned categories are reported in the coding table. Nevertheless, the reported 
percentages reflect the researcher’s systematic interpretation of the citation 
contexts. 

7.2 Policy Documents and Referenced Sources 

The data analysis is structured in three main steps. The first stage consists 
of the characterization of the documents analysed, considering aspects such as 
the language in which they were produced, the number of pages, the type of 
document, and the presence or absence of bibliographic references. The second 
stage comprises the analysis of the bibliographic references present in these 
documents, with the objective of identifying the types of sources most 
frequently cited, the language of the referenced documents, the types of 
academic literature used, and the relationship between these references and the 
different types of documents analysed.  

Finally, the third stage focuses on the investigation of documents that 
make use of academic literature, seeking to understand how these citations are 
incorporated into the text. This analysis includes identifying the sections in 
which references are used and the specific contexts in which they are mobilized 
in the body of the text.  

The analysis follows the framework developed by Moravcsik and 
Murugesan (1975) for examining the function and cognitive nature of citations, 
as discussed in Section 4.2. Each document was read in full to identify explicit 
in-text citations, and the passage containing each citation and relevant 
contextual observations were recorded. Citations were then classified as 
conceptual or operational and as organic or perfunctory, resulting in four 
combinations: conceptual vs. organic, conceptual vs. perfunctory, operational 
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vs. organic, and operational vs. perfunctory. In ambiguous cases, the narrower 
interpretation was adopted, and a citation was classified as organic only when 
it had a direct relationship to the document’s main argument. The coded 
citations were subsequently grouped by document type to identify patterns in 
how research was used.  

7.2.1. Characterizing Policy Documents 

This part of the study sought to analyse the policy documents collected in 
order to identify the language, types of documents, and types of references cited 
by each document. Thus, the analysed dataset consists of 98 policy-related 
documents produced between 2014 and 2024, reflecting a decade of evolving 
policy and project documentation in Mozambique. The corpus encompasses a 
wide range of document types, including reports, final reports, project 
documents, ESMPs, stakeholder engagement frameworks, Pest Management 
Plans, strategic and operational plans, and other policy-related outputs such as 
manuals and draft instruments. 

When grouped into thematic categories (Figure 25), plans and 
management instruments account for 32 documents, including ESMPs (15), 
stakeholder engagement plans (5), pest management plans (3), and general 
plans and programmes (9). Reports follow with 25 documents covering annual, 
progress, audit, inventory, socio-economic, and commissioned reports, and final 
reports accounting for 14 documents. Projects account for 19 documents. The 
remaining 8 documents, grouped under other policy documents, include 
manuals, draft guidelines, surveys, and isolated outputs that support or regulate 
policy implementation. 

 



 
185 

Figure 25  
 
Category distribution by policy document type. 

 

Note. The categories were developed for this study based on the document title, 
content, stated purpose, and institutional classification. Reports include final 
reports, while plans and management instruments include general plans and 
programmes, ESMPs, Stakeholder Engagement Plans, and Pest Management 
Plans. 

 
Document length varies considerably, ranging from 12 to 433 pages, with 

an average of 119 pages. This variation reflects the different functions of the 
documents: technical guidelines and legislative instruments tend to be more 
concise, whereas Environmental and Social Management Plans or project 
evaluation reports are often extensive, integrating annexes, methodologies, and 
stakeholder consultation outputs. 

With regard to language, as shown in Figure 26, the dataset is 
predominantly Portuguese, comprising 56 documents, which reflects the 
central role of Portuguese as the official language of policy and governance in 
Mozambique. English-language documents amount to 32 and are the second 
most common, while a smaller subset of 10 documents are bilingual Portuguese 
and English, reflecting efforts to bridge local and international policy audiences, 
a similar pattern as found in Salö et al. (2024). 
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Figure 26  
 
Policy document by language. 

 
 

A clear distinction emerges when analysing the purpose and orientation 
of language choice. Portuguese-only documents are typically issued by 
Mozambican ministries, agencies, and national institutions, addressing 
domestic priorities such as forestry inventories, environmental audits, or socio-
economic studies. Examples include the Relatório de Inventário Florestal 
Nacional (National Forest Inventory Report) and the Relatório sobre Cadeia de 
Combustíveis Lenhosos (Woody Fuel Chain Report). These documents serve as 
instruments for national planning and regulation and circulate primarily among 
government and domestic stakeholders. Legislative instruments such as the Lei 
de Florestas e Fauna Bravia (Forests and Wildlife Act) and associated decrees are 
likewise exclusively in Portuguese, reaffirming their national policy function. 

By contrast, English-language documents are closely tied to international 
collaborations and donor-funded projects. These outputs, such as the 
Emergency Response Implementation Plan or the Fifth Quarterly Report, are 
often authored or co-authored by international consultants and experts. Their 
structure and content reflect reporting requirements for external funding 
agencies, thereby aligning with international accountability frameworks. 
Environmental and social safeguard documents, including the Stakeholder 
Engagement Plan and the Pest Management Plan, also appear predominantly in 
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English, signalling their compliance with international standards established by 
multilateral organizations and donors. 

The bilingual category represents hybrid documents that combine 
Portuguese for domestic implementation with English summaries, abstracts, or 
terminology. Examples include Planos de Gestão Ambiental e Social, which are 
designed to meet both local regulatory obligations and international funding 
requirements. These hybrid texts illustrate the dual orientation of Mozambican 
policy documents, simultaneously rooted in national priorities and shaped by 
international agendas. 

Interestingly, some evaluation reports commissioned in Maputo are 
produced in English while retaining a strong local orientation, suggesting the 
growing normalization of English as a reporting and monitoring language in 
domestic contexts. Examples include the Mid-Term Report and the Second 
Annual Report of the Projeto MozFIP, both drafted in English yet grounded in 
Mozambican realities, drawing on province-level implementation data and 
national interests. Similarly, the Fifth Quarterly Report of the same project and 
the Emergency Response Implementation Plan demonstrate how English-
language reporting is increasingly used in the monitoring of nationally 
implemented projects. These cases illustrate that, beyond donor accountability, 
English is becoming an operational language for evaluation and monitoring in 
Mozambique. Even when reports are intended primarily for domestic 
circulation, there is an intention of reaching international actors, most likely 
the donor or other international partners. 

The findings of this study on Mozambican agricultural policy documents 
reveal a citation structure dominated by grey literature (91.5%), with academic 
sources representing only 8.5% of references. This profile aligns with 
international results showing that policy texts rarely rely extensively on 
scholarly publications, favouring normative and operational materials such as 
technical reports, legal instruments, and donor guidelines (Bornmann, 2012; 
Bornmann et al., 2016; Newson, Rychetnik, et al., 2018; Salö et al., 2024; Weiss, 
1979). For example, a Swedish study by Salö et al. (2024) reports a similar 
tendency where 78% of references in governmental reports are non-scholarly, 
and only 22% are academic, with wide variation across policy areas. Both 
contexts thus confirm that formal citations to peer-reviewed research are not 
the primary channel of knowledge uptake in policymaking. Nevertheless, a 
point of divergence concerns the genre and institutional drivers of citation 
practices. In Mozambique, citation density resonates with donor accountability 
and safeguard frameworks, which incentivize the inclusion of technical and 
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international sources. In Sweden (Salö et al., 2024), citation practices are 
embedded in a long-standing tradition of governmental commissions, where 
reference lists serve as curated repositories of relevant knowledge rather than 
exhaustive bibliographies. Both cases, however, illustrate that policy impact 
depends more on accessibility, alignment, and institutional norms than on 
research quality alone.  

Likewise, Albert et al.'s (2025) research on public health policy 
development also noted that the presence of citations does not guarantee 
rigorous evidence use or research. The authors found that the references cited 
in the policy documents do not indicate that they follow a rigorous selection 
process; many of them cite very old references and basic materials such as 
general guidelines, introductory manuals, organizational reports, or web pages, 
rather than recent peer-reviewed research. They also make extensive use of 
technical literature resulting from technical reports carried out at the national 
or regional level. The results revealed patterns similar to those found in the 
bibliographic references present in policy documents in Mozambique. Some 
technical reports, for example, were based on research carried out in 
neighbouring countries, such as South Africa, or were produced by the 
specialized research institutions in Mozambique such as the Institute of 
Agrarian Research of Mozambique. In addition, many of the technical reports 
cited in the bibliographic reference lists were published by the government 
institutions themselves, such as the Ministry of Agriculture and Rural 
Development. These materials may provide useful background or signalling of 
alignment with dominant agendas, but they rarely include detailed 
methodological information, critical discussion of limitations, or systematic 
reviews of the available evidence. 

The distribution of language across the 98 documents carries important 
social implications. Portuguese, which is the official language and the one 
spoken by the majority of the population, predominates in legislative 
instruments, inventories, and regulatory reports, thereby ensuring that these 
frameworks remain accessible to domestic institutions and national actors. By 
contrast, English is more common in donor-driven outputs such as safeguard 
plans, stakeholder engagement frameworks, and progress reports, creating a 
substantial body of documentation that is less accessible to local actors who do 
not operate in English. Bilingual documents, such as ESMPs, attempt to bridge 
this divide by combining Portuguese for domestic use with English for donor 
compliance. However, their structure often prioritizes international 
requirements over local comprehensibility. This linguistic division reflects the 
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unequal power relations embedded in policy production. Therefore, Portuguese 
consolidates state authority, while English signals the influence of external 
financing and monitoring. The outcome is a fragmented policy space in which 
international partners can readily engage with and evaluate projects, whereas 
domestic actors could face barriers to participation in this discussion, 
reinforcing asymmetries in accountability and policy influence. 

The analysis of references by language reveals distinct citation patterns 
that reflect the dual orientation of policy production in Mozambique. 
Portuguese-language documents cite national legislation and domestic reports 
disproportionately, indicating a stronger orientation towards local audiences, 
national contexts, and domestic policymaking processes. By contrast, the 
citation practices of English-language documents appear to be more strongly 
shaped by international financing, donor requirements, and compliance 
frameworks. A comparable preference for nationally produced and national-
language sources has been identified in Swedish reports, which tend to favour 
Swedish-language references and thereby demonstrate a strong national 
orientation (Salö et al., 2024) Similar patterns of local or national citation 
preference have also been reported in other studies (Albert et al., 2025; Fussy, 
2022). 

On the analysis of the language of sources cited in policy documents, 
Albert et al. (2025) noted a bias towards English in the indexed literature, which 
makes it difficult to find context-specific studies relevant to the Global South. 
The Mozambican corpus similarly reflects this asymmetry where scholarly 
citations are predominantly in English, while national reports and legislation 
appear in Portuguese, configuring a dual linguistic regime that mirrors the 
power relations between domestic governance and international donors. This 
pattern contrasts with the public health study, in which language barriers were 
recognized but not structurally incorporated into citation practices. 
Furthermore, this issue may be related to the fact that much of the literature 
cited aims to validate previous methods and studies, often published in 
prestigious journals indexed in databases such as Scopus and WoS, 
predominantly in English and from countries in the Global North, but also from 
English-speaking countries on the African continent, such as South Africa. 

In contrast, documents written in English cite more frequently from 
international reports, websites, and grey literature produced by donor agencies 
and international organizations such as the FAO and the World Bank. This 
aligns with their function as accountability and compliance tools within donor-
funded programmes. English documents also tend to incorporate academic 
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research somewhat more frequently than Portuguese ones, though still at low 
levels, indicating that international standards and external expectations may 
encourage a modest degree of engagement with scholarly sources. Moreover, 
bilingual documents (Portuguese and English) occupy a mixed position, 
combining national laws with international grey literature. These are typically 
environmental or safeguard-related plans (for example, the Environmental and 
Social Management Plans), which must be anchored both in Mozambican 
regulations and in the frameworks of international lenders such as the World 
Bank. 

7.2.2. Types of Sources Cited in Policy Documents 

This section is dedicated to the analysis of the bibliographic references in 
the selected documents in order to determine the nature of and reason behind 
the choices of citations. Thus, it was found that of the 98 documents containing 
citations in the body of the text, only 58 included a list of bibliographic 
references, while the remaining 40 did not include such a list despite 
mentioning some kind of literature in the body of the text.  

The documents containing bibliographic references (Appendix F) have an 
administrative character and a broader orientation, and seem to use literature 
to support their strategic nature. Examples include national strategic 
frameworks such as the Plano Estratégico de Desenvolvimento do Setor Agrário 
(PEDSA 2020–2030) and sectoral planning instruments like the Plano Nacional 
de Desenvolvimento Sustentável, or those on environmental issues such as the 
Environmental and Social Management Plans (ESMPs) and Environmental 
Impact Assessments (EIAs), which are focused on foreign financing. In this way, 
it is visible that documents created with the intention of being read by donors 
tend to have higher accuracy in terms of their design and in many cases seek to 
substantiate the information provided based on the literature. Conversely, 
documents that are created internally or for internal consumption do not appear 
to need to be substantiated by reference to literature and are mostly the result 
of short-term reports or other documents.  

Across the 98 policy documents, a total of 1,216 references were identified 
(Table 14). Each reference was treated as unique to the document in which it 
appeared, and duplicate references across documents were retained to preserve 
their citation context. Non-academic literature accounted for 1,113 references 
(91.6%), including other grey literature, 755 (62.1%); laws, decrees, and other 
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legislation, 163 (13.4%); websites, 72 (5.9%); other reports, 49 (4.0%); national 
reports, 42 (3.5%); international reports, 27 (2.2%); and news media, 5 (0.4%). 
Academic literature accounted for 103 references (8.5%), including books and 
book chapters, 44 (3.6%); journal articles, 34 (2.8%); theses and dissertations, 14 
(1.2%); and conference papers and proceedings, 11 (0.9%). Taken together, these 
findings indicate a documentary ecosystem centred on regulatory and practice-
oriented sources, while academic literature is used more selectively to support 
applied analysis and compliance requirements. 

The distribution of references across the different document types is quite 
uneven, with non-academic literature accounting for approximately 91% of all 
bibliographic references. These include various materials such as reports and 
other normative documents that are used in the justification and presentation 
of data to justify the choices made in the design of policies. In addition, the 
documents with the highest number of bibliographic references are reports and 
final reports, management plans, and Environmental and Social Management 
Plans, showing that these documents have a content that is more directed 
towards the funders of the different programmes. This profile reflects a citation 
practice oriented to operational guidance, programmatic evidence, and 
compliance materials, which are repeatedly mobilized across multiple 
documents. In fact, there is little variation in the composition of bibliographic 
references between documents of the same nature produced in different 
circumstances, as is the case of environmental management plans for different 
cities. 

By contrast, academic research accounts for only 8.5% of citations and is 
used mainly to justify methods or frame evaluations, rather than to underpin 
legislative texts or implementation plans. Its concentration in a small subset of 
outputs suggests selective engagement with scientific literature. Therefore, 
scientific literature is used to establish context or methodology, while daily 
policy production relies primarily on grey literature and legal sources, 
especially government reports, to substantiate choices. As a result, the evidence 
used to motivate investments, for example in environmental management, 
relies heavily on national reports, with peer-reviewed studies used as 
complementary support. 
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Table 14  
 
Distribution of references in the reference list of documents by main category. 
 

Subcategory Nº of references Percentage (%) 
Books and book chapters 44 3.62% 
Conference papers and proceedings 11 0.90% 
Theses and dissertations 14 1.15% 
Journal articles 34 2.80% 
International reports 27 2.22% 
Laws, decrees, and other legislation 163 13.40% 
National reports 42 3.45% 
News media 5 0.41% 
Other grey literature 755 62.09% 
Other reports 49 4.03% 
Websites 72 5.92% 
Subtotal: Academic literature 103 8.47% 
Subtotal: Non-academic literature 1,113 91.53% 
Total 1,216 100% 

 

7.2.3. Citation Patterns in Policy Documents  

Among the 98 documents analysed, 23 explicitly reference academic 
literature (Table 15), usually in combination with technical reports, government 
policies, and legislation. These documents focus on areas such as environmental 
conservation, natural resource management, and rural development, with a 
strong emphasis on evaluation reports and strategic plans. Academic literature 
is cited in a complementary way, mainly to contextualize data and justify 
methodologies, rather than serving as a central theoretical foundation. The 
analysis reveals a partial integration between scientific production and the 
practice of policy formulation or implementation, reflecting a hybrid circulation 
of technical and academic knowledge. There is a notable emphasis on reliance 
on normative documents such as decrees, legislation, and governance plans to 
justify certain decisions. This suggests that the various documents are often 
designed as outcomes of broader policy frameworks. 

Table 14 confirms a clear predominance of grey literature in the 
development of agricultural policies in Mozambique. Technical reports lead 
with 108 references (33.8%), serving as operational and methodological 
foundations, and including procedural guidelines, inventories, calculation 
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parameters, and implementation protocols. These are followed by national 
reports, with 58 references (18.1%), which document implementation, 
monitoring, and accountability within the domestic context. Scientific journal 
articles account for 47 references (14.7%), used mainly to provide conceptual 
grounding and to legitimize already adopted methods, while academic books 
and edited volumes account for 27 entries (8.4%), complementing the core body 
of results. 

Among the framing and normative sources, international reports account 
for 22 occurrences (6.9%), ensuring alignment with global standards, while 
decrees, laws, and other legislation make up 24 entries (7.5%), providing legal 
and regulatory grounding. Policy documents themselves comprise 11 entries 
(3.4%), and book chapters a total of 6 (1.9%), both with relatively limited 
representation in the corpus. 

At the bottom of the list are document types with limited circulation or 
more exploratory use, such as software manuals, theses, working papers, 
technical books, other reports, event proceedings, and personal 
communications, each representing less than 1% of the references. There are 
also three references (0.9%) to international policy documents, standards, or 
conventions. This small group suggests that materials with limited circulation, 
exploratory use, or lower scientific recognition are rarely used in policy 
formulation processes when compared to more normative and operational 
sources. 

The predominance of technical and national reports (together accounting 
for 51.9%) confirms a pattern of applied evidence use, consistent with the 
executive nature of policy documents. Citations are primarily used to 
operationalize procedures, formulas, and metrics, and to standardize practices, 
rather than to engage with theoretical frameworks. The not insignificant 
presence of academic articles and books (23.1% in total) indicates a relevant, 
though not central, conceptual support, mostly leveraged to underpin broad 
concepts or to corroborate already established methodologies. Meanwhile, the 
legal and regulatory base (7.5%) appears consistently, signalling the relationship 
between technical content and legal frameworks that underpins decision-
making processes. 
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Table 15  
 
In-text citations in the policy documents. 
 

Source Count % 

Technical reports 108 33.8 
National reports 58 18.1 
Journal articles 47 14.7 
Academic books 27 8.4 
Laws, decrees, and other legislation 24 7.5 
International reports 22 6.9 
Policy documents 11 3.4 
Academic book chapters 6 1.9 
International policies and standards 3 0.9 
Software manuals 3 0.9 
Theses and dissertations 3 0.9 
Other reports 2 0.6 
Technical books 2 0.6 
Working papers 2 0.6 
Personal communications 1 0.3 
Conference papers and proceedings 1 0.3 
Total 320 100.0 

 
The distribution of occurrences by section across the documents is shown 

in Table 16. The highest concentration is found in the results section, with 171 
occurrences, indicating that most citations or mentions appear during the 
presentation and interpretation of findings. This is followed by the methods 
section (61) and the introduction (49), showing a high use of references to 
support methodological procedures and to frame the topics addressed. The 
contextualization (21) and discussion (14) sections show lower frequencies, 
reflecting more occasional uses of citations for background information and 
critical analysis. The executive summary (3) and conclusions (1) register only a 
few occurrences, confirming that references are rarely used in descriptive or 
concluding sections. Overall, the data indicate that citations are concentrated 
mainly in analytical and technical sections, highlighting the operational 
character of the documents as opposed to more reflective approaches. This 
pattern contrasts with results reported by Boyack et al. (2018), who analysed 
in-text citations in more than five million articles and identified an initial 
concentration of references in the introduction, followed by a secondary peak 
in the methods section, with lower density in the final parts of the text. 
According to the authors, this arrangement reflects the function of citations as 
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theoretical and methodological support, and highly cited references tend to 
appear at the beginning of the article or in methodological sections. 

In the documents studied here, the predominance of citations in the results 
section suggests a more descriptive and validatory use of the literature, possibly 
to reinforce empirical findings, rather than to substantiate hypotheses or 
discuss implications. The low incidence of citations in the discussion and 
conclusions indicates less theoretical integration, which differs from the pattern 
observed in traditional scientific articles, where these sections usually account 
for a large part of interpretative references. This difference may be associated 
with the normative and applied nature of policy documents, which privilege 
evidence to support practical recommendations, to the detriment of conceptual 
debates. 
 

Table 16  
 
Distribution of citation occurrences by document section. 
 

Section Number of occurrences 
Results 171 
Methods 61 
Introduction 49 
Contextualization 21 
Discussion 14 
Executive summary 3 
Conclusions 1 
Total 320 

 
Table 17 shows that citations appearing in the contextualisation section 

are primarily used to establish the background and frame the issue addressed 
by the document. Citations in the executive summary, by contrast, support the 
concise presentation of the document’s main findings, arguments, or 
recommendations. In the executive summary, three references appear, namely 
an international report, a journal article, and a conference proceeding. In 
contextualization sections, 21 references were identified, including 10 journal 
articles, five technical reports, three international reports, two policy 
documents, and one national report. The initial framing of the policy issue is 
therefore grounded in international norms and guidelines and supported by 
established academic analyses that help define the public problem and identify 
recognised approaches to addressing it. The analysed documents are strongly 
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supported by international reports and policy documents, often accompanied 
by scientific articles and international technical reports prepared by 
organizations such as the FAO and the World Bank. In the contextualization 
section, for example, the recurrent presence of references to international 
reports, policy documents, articles, academic sources such as books or book 
chapters, and national or technical reports. In the executive summary, the 
combination of international reports, articles, and proceedings confirms this 
use of authority and reports to efficiently communicate technical consensus and 
strategic direction. In many cases, there are references or mentions of the 
founding document that established the project in question, such as SUSTENTA 
or MOZBIO (Mozambique Conservation Areas for Biodiversity and 
Development), which are used to justify certain choices or procedures to be 
adopted. 

In most cases, the documents rely on the official founding instrument as a 
justification, without offering further explanation for the decisions presented 
in the report. Government national plans are also used extensively to frame and 
justify specific project actions. Sections such as contextualization and executive 
summary are frequently employed to provide an introductory synthesis of the 
document and the projects under discussion, often with a focus on the donor 
and frequently presented in English. This may help explain the wide use of 
international reports, journal articles, and proceedings in these parts of the 
documents. 

Likewise, in the introduction the linkage between the legal bedrock and 
technical-operational evidence is explicit. There are 20 technical reports (40.8%) 
and 11 national reports (22.4%), which translate requirements into lines of 
action and operational parameters; legislation appears in eight instances 
(16.3%), defining formal competencies and obligations; there are also four 
journal articles (8.2%), two international reports (4.1%), two academic books 
(4.1%), and one policy document and one other type of report (2.0% each). In 
this section, laws and decrees serve to define responsibilities and formal 
requirements, while national and technical reports transform these 
requirements into practical actions and operational parameters. Scientific 
articles appear as a complement, without occupying the centre of the 
discussion. This reinforces the constructive and cumulative character of the 
introduction, focused on explaining and justifying the choices made in the field 
and reflected in policy documents, often in the form of reports or conceptual 
schemes. 
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In the methods section, the emphasis falls on operational grey literature. 
There are 16 technical reports (26.2%) and 10 national reports (16.4%), alongside 
10 international reports (16.4%). The conceptual and methodological layer is 
strengthened by 12 academic books or monographs (19.7%) and by supporting 
materials such as three software manuals (4.9%) and two technical books (3.3%). 
Added to this are seven journal articles (11.5%) and one entry under 
international policy and standards (1.6%), signalling conformity with global 
norms in the operationalization of procedures. This pattern confirms that 
implementation rests on guides, manuals, and protocols issued by national and 
international bodies and on specialized technical documentation, while 
academic books provide the conceptual and methodological emphasis in the 
form of criteria and formulas. The presence of international standards in this 
section reinforces alignment with global norms such as ISO (International 
Organization for Standardization), often required by donors and other 
international entities such as the World Bank, the FAO, and UNESCO (United 
Nations Educational, Scientific and Cultural Organization), which have played 
a crucial role in the country across education, health, and agriculture. 

In the results sections, it is clear how research evidence is used. There are 
60 technical reports (35.1%), 36 national reports (21.1%), and 24 journal articles 
(14.0%). Added to these are 16 normative acts such as decrees and laws (9.4%), 
six international reports (3.5%), eight policy documents (4.7%), six book chapters 
(3.5%), and six academic books or monographs (3.5%). The picture is completed 
with two references to international policy or standards (1.2%), one other report 
(0.6%), one personal communication (0.6%), three theses (1.8%), and two 
working papers (1.2%). The pattern is confirmative, with results anchored in 
institutional measurements and technical protocols, triangulated with core 
scientific literature. In this section there is a high recurrence of technical 
reports, national reports, and journal articles, with occasional contributions 
from international reports, research reports, and policy documents. This 
suggests that the cited results are often derived from institutional 
measurements and triangulated with referenced scientific literature. In practice, 
the combination confers technical authority, including both technical and non-
technical reports, and scientific validity, maintaining a confirmative profile in 
which findings tend to corroborate established practices and prior results rather 
than challenge them. However, the use of technical reports that are themselves 
grounded in academic research reinforces the idea that these documents draw 
on studies conducted within government institutions. The same technicians 
who carry out such research are likely involved in the conception of these 
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documents, and they often draw on their own studies to confirm and justify 
certain choices and observed results during policy implementation. 

For the discussion section, there is a clear balance, with seven academic 
books and seven technical reports. These types of sources appear more 
frequently here than in other sections. This arrangement is consistent with the 
discussion section’s function of outlining the implications and limits of the 
policy documents. Academic books and chapters provide interpretive models 
and theoretical frameworks, while technical allow comparisons. 

The legal bases appear in an organized way in the introduction and results 
sections, with references to laws, decrees, and legislation. When used in the 
beginning of the document’, i.e. in the introduction, they serve to show that the 
document has authority and explain its purpose. When they appear in the 
results section, they help to transform the evidence into official obligations and 
decisions. International policies, conventions, and norms appear mainly in 
contextualization sections to show that the country is aligned with global 
commitments. They also appear in the methods and results sections, to support 
the methods used and the objectives set, reinforcing compliance with 
international rules. In this way, the distribution of citations by section confirms 
the pragmatic ecosystem already identified in the analysis, where international 
reports and governmental documents structure the framework of the policy 
documents. Technical and national reports are used to support methods and 
results while journal articles and academic books are concentrated in 
discussions and justifications, and legislation underpins formal competencies 
and requirements.  

The analysis of the sources cited shows that there is a strong concentration 
in a small group of references that are repeated frequently. This indicates that 
technical and policy documents in Mozambique use a stable set of sources. Most 
of the more frequently cited works come from government agencies, long-term 
ecological studies, and international organizations. This pattern reflects the 
practical character of the documents, which are based more on empirical data 
and institutional guidelines than on theoretical debates. 

In turn, with regard to journal articles, Table 17 shows a distribution 
concentrated in the results and contextualization sections. The results section 
has the highest incidence, with 25 occurrences, indicating that journal articles 
are mobilized mainly to support results, confirm empirical data, or validate 
methodological procedures. The contextualization section follows, with 10 
references, where journal articles are used to frame problems, present the 
background, and reinforce the conceptual foundation of the document. In the 
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methods section, seven citations appear, evidencing the use of scientific 
literature to justify methods and techniques for data collection and analysis. 
The introduction, with four occurrences, makes use of articles to situate the 
theme and support the relevance of the study. The executive summary and the 
conclusion each contain one reference. No citations to journal articles were 
identified in the discussion sections. 
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Table 17  
 
Occurrence of cited sources by section. 

 

Source type Executive 
summary 

Contextualization Introduction Methods Discussion Results Conclusions Total 

Academic books 0 0 2 12 7 6 0 27 
Academic book chapters 0 0 0 0 0 6 0 6 
Laws, decrees, and other 
legislation 0 0 8 0 0 16 0 24 

International policies and 
standards 0 0 0 1 0 2 0 3 

International reports 1 3 2 10 0 6 0 22 
Journal articles 1 10 4 7 0 24 1 47 
National reports 0 1 11 10 0 36 0 58 
Other reports 0 0 1 0 0 1 0 2 
Personal communications 0 0 0 0 0 1 0 1 
Policy documents 0 2 1 0 0 8 0 11 
Conference papers and 
proceedings 1 0 0 0 0 0 0 1 

Software manuals 0 0 0 3 0 0 0 3 
Technical books 0 0 0 2 0 0 0 2 
Technical reports 0 5 20 16 7 60 0 108 
Theses and dissertations 0 0 0 0 0 3 0 3 
Working papers 0 0 0 0 0 2 0 2 
Total 3 21 49 61 14 171 1 320 

Note. Cell shading represents frequency: 1–5 (low), 6–20 (medium), and 21+ (high). Cells with zero values are left unshaded. 
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7.2.3.1. Most Cited Sources in Policy Documents and Their 
Relationship with Bibliometric Results 

A few sources dominate the analysed documents, for example, the works 
of Marzoli (2007) and Grossmann et al. (2014) are the most cited among the 
documents. Research by Peel and Stalmans (2002; 2007), Beilfuss et al. (2010), 
and Bandeira (1995; 2007) also appears in several reports. The National Institute 
of Statistics (INE) is one of the most mentioned institutions, with data from 
different years (2013, 2014, 2017, 2019), mainly on demographic and agricultural 
statistics, as it is the national government body for statistical analysis. The 
Ministry of Agriculture and Rural Development (MINAG), the National 
Directorate of Forests and Wildlife (DNFFB), and the National Directorate of 
Land and Forests (DNTF) are also seen as reliable sources of data. Table 18 
shows that most of the sources cited in the policy documents are concentrated 
between the late 1990s and the 2010s, particularly in the period from 2000 to 
2015. This period coincides with key institutional reform programmes in 
Mozambique, such as PEDSA, SUSTENTA, MOZBIO, and REDD+, suggesting a 
temporal alignment between policy development and the use of scientific and 
technical knowledge. 

The distribution of cited sources reveals a balance between institutional 
authority and academic knowledge. Institutional actors such as INE, MAE, 
MINAG, MICOA, DNFFB, DNTF, FAO, the World Bank, and IUCN are primarily 
used to provide legitimacy, statistical data, and alignment with international 
frameworks. In contrast, academic sources contribute methodological 
approaches and empirical evidence. This pattern indicates an interdependence 
between government institutions and scientific research, where policy 
documents rely on a relatively limited set of academic sources to support 
decisions. 
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Table 18  
 
Author occurrence in policy documents. 
 

Document cited Year Citations 
Marzoli 2007 10 
Grossmann et al. 2014 10 
Stalmans (Peel & Stalmans) 2002, 2003, 2004, 2006, 

2007 
8 

INE (Instituto Nacional de Estatística) 2013, 2014, 2017, 2019 8 
Beilfuss et al. 2010 7 
Peel et al. 1998, 2002, 2003, 2004, 

2007 
7 

Bandeira 1995, 2002, 2003, 2007 6 
Timberlake et al. 2000, 2009, 2011 6 
MINAG/Ministério da Agricultura 2007, 2008, 2009, 2011 6 
DNFFB (Direcção Nacional de Florestas e Fauna 
Bravia) 

1997, 1999, 2005 6 

White 1967, 1983 6 
Mackie et al. 2010, 2012 6 
MAE (Ministério da Administração Estatal) 2014 5 
DNTF (Direcção Nacional de Terras e Florestas) 2007, 2008, 2010, 2011 5 
Bothma 2002 5 
Saket & Matusse 1994 4 
Bento & Beilfuss 2000, 2003 4 
Coe et al.  1976, 1977 3 
Fritz & Duncan 1994 1 
MICOA (Ministério para a Coordenação da Acção 
Ambiental) 

2003, 2009 3 

Parker 1999 3 
World Bank 2013, 2015, 2019 3 
FAO 1995, 2003 3 
Pereira (et al.) 2001, 2014 3 
van Rooyen 2003 1 
Louro et al.  2012 1 
Louro & Fernandes  2017 1 
Fernandes et al. 2012 1 
Falcão 2005 3 
INAM (Instituto Nacional de Meteorologia) 2012 3 
IUCN (International Union for Conservation of 
Nature) 

2012, 2016, 2022 3 

 
When compared with the bibliometric results as shown in Table 19 (see 

Appendix E for a list of most cited authors in SSA), a clear pattern of limited 
correspondence emerges. The matching between authors identified in the 
bibliometric analysis and those cited in policy documents is restricted to a small 
group, including Arndt, Smith, Moyo, Muller, Barbosa, Costa, Jones, Maposse, 
Martins, Matusse, Wilson, Ferreira, Anderson, and Tang. These 
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correspondences are not uniformly distributed across databases. In the WoS, 
particularly in the Mozambique-specific datasets, matches are more frequent 
and tend to involve authors with higher accumulated visibility in the scientific 
literature. In contrast, OpenAlex shows fewer correspondences, concentrated 
in a smaller subset of authors. 

At the same time, Table 18 indicates that the most frequently cited sources 
in policy documents are not necessarily those with the highest citation impact 
in the bibliometric datasets. Instead, they often include institutional reports and 
foundational studies that are repeatedly mobilized across documents. This 
suggests that policy documents do not systematically draw on the most highly 
cited or most visible scientific outputs, but rather on a selective set of sources 
that combine authority, accessibility, and relevance to the policy context. 

The overlap between the most productive and most cited authors locally 
in the WoS for Mozambique, as well as their presence in policy documents, 
indicates the existence of a restricted group that occupies central positions in 
the production and circulation of scientific knowledge. The recurrence of these 
same authors in policy documents can be explained by their high visibility and 
accumulated recognition, which make them more accessible and legitimate 
references to support arguments and decisions. This pattern can be interpreted 
in the light of the normative perspective of Robert K. Merton (1968) and the 
Matthew effect. 

At the same time, it is observed that these authors are also those who 
publish the most on agriculture in Mozambique, suggesting a correspondence 
between scientific production concerning the local context and its mobilization 
in policy documents. However, this relationship should be interpreted with 
caution, since the analysis is based on nominal correspondences and does not 
allow direct causal links to be established. These results suggest that the use of 
scientific knowledge in policy documents reflects both dynamics of 
accumulated recognition and contextual relevance. 

It is important to note that the authors identified in the analysis of 
scientific production and in citations within policy documents are not 
necessarily Mozambican. Many of these authors are associated with 
international institutions and often participate in collaborative scientific 
production, which can contribute to their high productivity and visibility, 
especially in the WoS. Additionally, it is observed that a significant part of these 
publications does not have Mozambican authors as first authors, which 
reinforces the idea that scientific production on Mozambique is, to a large 
extent, mediated by external scientific networks. This configuration helps to 
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explain the recurrent presence of these authors in policy documents, reflecting 
not only thematic relevance, but also structural patterns of knowledge 
production and circulation. 

Finally, it is important to note that the correspondences identified are not 
exact and should not be interpreted as precise equivalences between specific 
authors or works. The analysis was based exclusively on the coincidence of 
names, and it was not possible to apply additional methods of authorial 
disambiguation or identity verification. Thus, a nominal match may or may not 
refer to the same individual, and the results should be interpreted as an 
indicative approximation and not as a definitive match. 

 

Table 19  
 
Correspondences between bibliometric results and sources cited in policy 
documents. 
 

Category of analysis Type of 
source 

No. of 
matches 

Matching authors/names 

WoS (SSA): Most productive 
authors 

Authors 7 Coe; Duncan; Ferreira; Martin; Muller; 
Smith; Tang 

WoS (SSA): Most globally 
cited documents 

Documents 0 – 

WoS (SSA): Most locally 
cited authors 

Authors 0 – 

WoS (Mozambique): Most 
productive authors 

Authors 12 Anderson; Arndt; Barbosa; Costa; Ferreira; 
Jones; Maposse; Martins; Matusse; Moyo; 
Muller; Smith 

WoS (Mozambique): Most 
globally cited documents 

Documents 2 Arndt; Moyo 

WoS (Mozambique): Most 
locally cited authors 

Authors 12 Anderson; Arndt; Barbosa; Costa; Ferreira; 
Jones; Maposse; Martins; Matusse; Moyo; 
Muller; Smith 

OpenAlex (Mozambique): 
Most productive authors 

Authors 0 – 

OpenAlex (Mozambique): 
Most globally cited 
documents 

Documents 2 Arndt; Smith 

OpenAlex (Mozambique): 
Most locally cited 
documents 

Documents 2 Wilson; Smith 
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7.2.3.2. Linguistic Distribution of Cited Sources 

Table 20 shows an asymmetric linguistic distribution among the different 
types of sources cited, with a clear predominance of English (63.8%) over 
Portuguese (36.9%), and the residual presence of bilingual references 
(Portuguese and English). This configuration confirms the strong dependence 
on technical and scientific documentation produced in English, especially in 
areas related to applied science, methodologies, and international monitoring. 

The technical reports, which represent the largest slice of the corpus, are 
predominantly written in English with 75 references against 33 in Portuguese, 
which suggests that a large part of the operational and methodological basis of 
agricultural policies comes from materials prepared by multilateral 
organizations, donors, and foreign consultancies. The national reports, on the 
other hand, show the opposite trend with 50 in Portuguese against seven in 
English, reinforcing their administrative nature and accountability to the 
domestic public. 

Journal articles and other academic publications appear almost exclusively 
in English, 47 journal articles and 27 academic books or chapters (26 in English, 
one in Portuguese), confirming the hegemony of English as a language of 
international scientific circulation and validation. The legislation and decrees 
are, as expected, entirely in Portuguese (24 occurrences), mirroring the national 
legal regime. 

The policy documents (11 in total) and the international reports (22) reveal 
a hybrid character where most are in English, but with some cases in 
Portuguese or bilingual, indicating that part of the production is aimed 
simultaneously at national audiences and international partners. 
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Table 20  
 
Language distribution of cited references. 
 

Source type EN  PT  PT & EN Total 

Technical reports 75 33 0 108 
National reports 7 50 1 58 
Journal articles 47 0 0 47 
Academic books 26 1 0 27 
Laws, decrees, and other legislation 0 24 0 24 
International reports 21 1 0 22 
Policy documents 6 4 1 11 
Academic book chapters 6 0 0 6 
International policies and standards 3 0 0 3 
Software manuals 3 0 0 3 
Theses and dissertations 3 0 0 3 
Other reports 1 1 0 2 
Technical books 0 2 0 2 
Working papers 2 0 0 2 
Personal communications 1 0 0 1 
Conference papers and proceedings 1 0 0 1 
Total 204 118 2 320 

 

7.2.4. Functions of Citations in Policy Documents  

The analysis of the citations inserted in the body of the documents is a 
central step to understand how scientific knowledge is mobilized in the 
processes of formulation, execution, and evaluation of public policies. More 
than identifying the presence of references, the objective is to investigate to 
what extent the cited documents are effectively used and how they contribute 
to the argumentative, methodological, or normative construction of the texts. 
This approach is based on the basic classification of citation purpose and 
cognitive role developed by Moravcsik and Murugesan (1975) who distinguish 
between conceptual vs. operational, organic vs. perfunctory, evolutionary vs. 
juxtapositional, and confirmative vs. negational uses, and is situated within the 
broader theories of citing reviewed by Nicolaisen (2007) discussed in the 
theoretical chapter, section 4.1. Therefore, a qualitative, interpretive design is 
adopted based on the contextual reading of each citation to identify its 
rhetorical and cognitive role in the passage where it appears (substantiating a 
claim, illustrating a point, providing methodological support, or serving as a 
perfunctory acknowledgment). This reading aims to identify the rhetorical and 
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cognitive function of each reference by examining the passage in which it 
occurs and the role it plays in the argument, whether to substantiate, illustrate, 
provide methodological support, or simply provide a theoretical foundation. 

According to Moravcsik and Murugesan (1975, p. 4), citations can be 
classified on four axes (Table 21). The first axis, (i) “conceptual vs. operational”, 
asks “is the reference made in connection with a concept or theory that is used 
in the referring paper, or is it made in connection with a tool or physical 
technique used in the referring paper?”. This involves determining whether the 
reference provides theoretical foundations or methodological tools. The second 
axis, (ii) “organic vs. perfunctory”, asks “is the reference truly needed for the 
understanding of the referring paper (or to the working out of the content of 
that paper) or is it mainly an acknowledgment that some other work in the 
same general area has been performed?”. This axis therefore analyses whether 
the cited reference is indispensable to the structure of the argument or only 
decorative. The third axis, (iii) “evolutionary vs. juxtapositional”, asks “is the 
referring paper built on the foundations provided by the reference, or is it an 
alternative to it?”. This type of analysis verifies whether the document builds 
on the cited work or provides a contrasting view. The fourth axis, (iv) 
“confirmative vs. negational”, asks “is it claimed by the referring paper that the 
reference is correct, or is its correctness disputed?”. Here, the referencing 
author may either agree or disagree with something that was said by the cited 
study. 

 



 
208 

Table 21  
 
Typology of citation functions and cognitive  
 

Axis Category of use Explanation  
Conceptual vs. 
Operational 

Is the citation used to support an 
idea/theory or to indicate a 
method/technique? 

Determines whether the 
reference provides theoretical 
foundations or methodological 
tools. 

Organic vs. 
Perfunctory 

Is the citation essential to 
understanding the text or 
included just by convention? 

Distinguishes substantive use 
from formal or conventional use. 

Evolutionary vs. 
Juxtapositional 

Does the current work build on 
the cited one or offer an 
alternative? 

Indicates whether the citation 
reinforces continuity or plurality 
of approaches. 

Confirmative vs. 
Negational 

Does the author agree or disagree 
with the cited study? 

Distinguishes between positive 
and critical citations. 

Note. roles adapted from Moravcsik & Murugesan, 1975. 

 
The first and third dimensions primarily help explain the function of 

citations rather than changing the interpretation of citation counts as 
quantitative measures. The conceptual–operational dimension indicates 
whether a source is cited for its theoretical contribution or for a method, 
technique, instrument, or dataset. The evolutionary–juxtapositional dimension 
describes whether the citing work develops ideas from the cited source or places 
them alongside an alternative approach. The second and fourth dimensions 
address different qualitative features of the citation. The organic–perfunctory 
dimension distinguishes sources that contribute directly to the argument from 
references included largely as conventional acknowledgements of previous 
literature. The confirmative–negational dimension, in turn, shows whether the 
cited work is accepted and supported or subjected to criticism and disagreement 
(Moravcsik & Murugesan, 1975).  

Subsequent studies have shown that around 40% of citations tend to be 
perfunctory, that is, they appear merely to signal the topicality of a subject, 
while approximately 15% are negational, used to contest, correct, or qualify the 
conclusions of other authors (Nicolaisen, 2007). These findings reinforce the 
idea that high citation counts do not automatically equate to scientific impact, 
as a high share of mentions does not reflect genuine influence. Beyond the 
intrinsic relevance of sources, the circulation of texts also shapes how literature 
is mobilized. Evidence based on Mendeley readership data reveals a consistent 
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national preference: articles tend to be disproportionately read in their authors’ 
country of origin, suggesting that part of their “impact” stems from expanded 
domestic audiences rather than intrinsic quality alone (Thelwall & Maflahi, 
2014). This asymmetry of attention helps explain why background or authority 
citations in policy and technical reports sometimes reflect institutional and 
linguistic proximity. In this analysis, not only the rhetorical function and 
semantic alignment of each citation were coded, but also the relationship 
between the country of origin of the cited authors and that of the citing 
document, in order to distinguish formal mentions from substantive uses and 
to identify potential nationality biases. 

In this study, the model proposed by Moravcsik and Murugesan (1975) is 
qualitatively and interpretively adapted to the selection of documents analysed, 
including technical reports, legislation, and public policy documents. 
Contextual reading was carried out directly within the texts, considering a 
window of two sentences before and two after each citation, allowing for an 
assessment of how the reference is integrated into the argument. The adoption 
of this model is justified by its explanatory power and adaptability. Although 
originally applied to theoretical physics articles, it has become a classic tool for 
distinguishing substantive (organic) citations from acknowledgment 
(perfunctory) citations across multiple domains (Nicolaisen, 2007). Moreover, 
the model enables the comparison of citation patterns across different 
document genres, such as technical reports, audits, and public policy 
documents, which is particularly relevant for this study. 

Table 22 presents a qualitative analysis of scientific citations based on the 
four interpretative dimensions of Moravcsik and Murugesan, each divided into 
two opposing categories. The first dimension, conceptual vs. operational, 
distinguishes between citations that refer to ideas and theories (conceptual, 
29.4%) and those that indicate the direct use of methods, data, or tools 
(operational, 70.6%). The predominance of operational citations suggests that 
authors tend to value practical contributions in the construction of their studies.  

The second dimension, organic versus perfunctory, assesses the 
substantive importance of a citation to the passage in which it appears. Most 
citations were classified as organic (76.2%), meaning that the cited source made 
a substantive contribution to the argument, explanation, or analysis. A smaller 
proportion were classified as perfunctory (23.8%), indicating that the sources 
were mentioned only briefly or as routine acknowledgements of related 
literature. 
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The third dimension, evolutionary versus juxtapositional, concerns the 
relationship between the citing document and the cited source. Most citations 
were evolutionary (78.4%), indicating that the citing document drew on or 
developed ideas, evidence, or approaches from the cited source. The remaining 
citations were juxtapositional (21.6%), meaning that the cited source 
represented an alternative or parallel approach rather than a foundation on 
which the citing document directly built. 

Finally, the confirmative versus negational dimension indicates the 
evaluative position adopted towards the cited source. Confirmative citations 
predominated (95.6%), meaning that the cited findings, arguments, or 
approaches were accepted or treated as valid. Negational citations accounted 
for 4.4% and involved criticism, disagreement, or challenges to the validity of 
the cited work. Overall, the results suggest that citations were generally used 
substantively and affirmatively, with policy documents more often drawing on 
and accepting previous knowledge than presenting competing approaches or 
explicitly disputing earlier work. 

Table 22  
 
Functions and use of research of citations in policy documents. 
 

Axis Category N % 
Conceptual/Operational Conceptual 94 29.4  

Operational 226 70.6 
Organic/Perfunctory Organic 244 76.2  

Perfunctory 76 23.8 
Evolutionary/Juxtapositional Evolutionary 251 78.4  

Juxtapositional 69 21.6 
Confirmative/Negational Confirmative 306 95.6  

Negational 14 4.4 

 
The classification of citation functions was carried out manually, based on 

the context in which each citation appears in the policy documents, following 
the typology presented in Table 22. Generally, it was possible to identify the 
dominant function of the citation by considering how the source was used in 
the text, for example, whether it supported a concept or a method, whether it 
was essential or merely formal, and whether it confirmed or contrasted with 
the cited work. However, this process was not always straightforward. In some 
situations, the boundaries between categories are not clear, and a single citation 
may serve more than one role at the same time. For example, a reference may 
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simultaneously support a conceptual argument and be used in an operational 
way. Furthermore, the classification is based on the interpretation of the text, 
and it is not always possible to determine the author’s original intent in citing.  

As a result, the classification should not be seen as exact, but as an 
informed interpretation guided by the established framework. The use of 
defined dimensions and criteria, as outlined in Table 22, made it possible to 
apply the categories in a systematic way. While some degree of ambiguity 
remains, the overall patterns observed are strong enough to support the 
analysis of how research is used in policy documents. 

7.2.4.1. Functions of Journal Article Citations 

While the previous analysis considers citations across all types of sources, 
the following section focuses specifically on journal articles in order to examine 
the role of scientific research in policy documents, which is the main focus of 
this study. To do so, this section analyses the use of journal articles, with 
particular attention to their rhetorical and cognitive functions following the 
framework by Moravcsik and Murugesan (1975).  

The research focused on 47 occurrences of citations of journal articles. A 
total of 47 journal articles were cited in the policy documents, with a clear 
concentration in the results section (24), followed by contextualization (10) and 
methods (7). Only a small number of citations appear in the introduction (4), 
executive summary (1), and conclusions (1). 

Analysis of the location of citations within documents reveals important 
patterns about the role that scientific literature plays in the construction of 
political arguments. It is observed that more than half of the citations occur in 
the results section, which suggests that scientific articles are often mobilized to 
support empirical evidence, technical parameters, or calculations used in policy 
recommendations. This use indicates a predominantly operational function, in 
which studies are cited as a source of data or methods applied. 

The other citations are mainly distributed in the contextualization and 
methods sections, where they fulfil a more conceptual or methodological 
function. In these cases, the articles are used to support the theoretical 
framework, justify methodological choices, or situate the problem within a 
broader scientific debate. This distribution reinforces the idea that scientific 
articles are not only sources of technical information but also play an important 
role in structuring argumentation and legitimizing political decisions.  

Operational citations (66%) reveal that scientific articles are used, to a large 
extent, as technical or methodological instruments in policy documents. These 



 
212 

references serve to support calculations, parameters, measurements, or 
empirical evidence that underline policy recommendations. Conceptual 
citations (34%) appear in a complementary way, especially in the initial sections 
of the documents, such as contextualization, where they help to frame the 
problem, present the state of the art, or justify the scientific relevance of the 
topic addressed. 

Two examples illustrate this distinction. In DOC012, the results section 
states: “According to Barichello et al. (2005), as cited in Thompson (2009), 
biomass production by tree organs follows this order: wood > roots > living 
branches > bark > dead branches > leaves” (p. 13). This citation was classified 
as operational because the information was used as a technical basis for 
estimating biomass. In DOC006, Dias and Wilson (2000) are cited in the 
contextualisation section to support the statement that Mozambique has 104 
identified rivers (p. 13). This citation was classified as conceptual because it 
provides geographical information used to characterise the national context 
and frame the issue addressed by the document. Overall, this dimension shows 
that scientific literature performs both conceptual and operational functions in 
policy documents. Citations provide contextual knowledge, empirical data, and 
methodological or technical support for the analyses and proposals presented 
in the documents. 

Organic citations (68%) are directly integrated into the argumentative or 
technical development of the document and are necessary for understanding 
the evidence, analysis, or conclusions presented. Perfunctory citations (32%), by 
contrast, are brief acknowledgements or general contextual references that do 
not make a substantive contribution to the analysis or recommendations. 

In the conclusions of DOC030, Mackie et al. (2012) are cited in the 
following statement: “The apparent overcount of hippo in 1986 (Mackie et al 
2012), followed by what this survey has confirmed as an undercount in 2010, is 
likely to have led to an exaggeration of hippo decline in Mozambique over the 
past 3 decades” (p. 64). This citation was classified as organic because the earlier 
study is directly used to interpret differences between the historical population 
estimates and to support the report’s conclusion that the extent of the decline 
may previously have been overstated. 

Similarly, in the executive summary of DOC019, the equations proposed 
by Coe et al. (1976) and Fritz and Duncan (1994) are cited in relation to a 
population estimate: “This estimate is some 30% higher than the desktop 
estimate … based on equations such as Coe et al. (1976) and Fritz and Duncan 
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(1994).” These citations were classified as organic because the equations are 
used directly to justify and validate the estimate presented. 

As for perfunctory citations, DOC006 mentions Dias and Wilson (2000) in 
the contextualization: “The geology of Mozambique comprises mainly ancient 
crystalline Precambrian basement ...”, offering geological background 
information without methodological or decision-making implications. The 
same article reappears in DOC006, again in the contextualization: “... mineral 
veins and associated alluvial gold deposits have been found in the valleys of the 
Cocone, Metuisse and Namarroi Rivers (Dias and Wilson, 2000)”, and again in 
a perfunctory way, signalling prior knowledge without altering the analysis or 
recommendations. 

This trend confirms that the policy documents analysed rely on scientific 
articles not only to legitimize the discourse, but also as an effective part of the 
argumentative and technical architecture, especially when the citations are 
integrated organically into the content. This reinforces the active role of 
scientific literature in evidence-based policymaking. 

The analysis of the evolutionary versus juxtapositional dimension made it 
possible to examine how policy documents relate to existing scientific 
knowledge. Evolutionary citations (87%) build on cited works by extending, 
applying, or further developing their ideas, evidence, or approaches. These 
citations indicate a developmental relationship between the policy document 
and the cited source. By contrast, juxtapositional citations (13%) refer to cases 
in which the cited source is introduced for comparison or contrast, without the 
policy document necessarily building on or developing it. 

In DOC006, Dias and Wilson (2000) are used for contextualization in an 
evolutionary manner, carrying forward established geological descriptions to 
structure the document’s foundations: “The geology of Mozambique comprises 
mainly ancient crystalline rocks in the north and young, Tertiary and 
Quaternary sediments and volcanic rocks in the south.” By contrast, DOC019 
employs journal evidence juxtapositionally to contrast environmental 
conditions and habitat classes: “In general in the region, rain falls heaviest along 
the coast (~1000 mm) and on the eastern slopes of the Lebombo Mountains (~800 
mm) (Shaffer 2010). De Boer et al. (2000) recognized six major vegetation types: 
dune, mangrove, riverine, forest, woodland, and grass plains.” Here, the cited 
sources are used to compare or contrast the policy document’s observations 
with previously reported findings, rather than as foundations that the 
document directly develops. This suggests that journal articles are used 
juxtapositionally when the policy document positions its findings alongside, or 
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in contrast with, the cited work. By contrast, they are used evolutionarily when 
the document adopts, applies, or extends the cited source’s ideas, evidence, or 
descriptions. 

The predominance of the evolutionary pattern reinforces the idea that the 
policy documents analysed value the progressive construction of knowledge, 
using the scientific literature as a solid basis to support decisions, instead of 
promoting disputes or ruptures with established knowledge. 

The last axis of the analysis refers to the confirmative vs. negational 
dimension, which evaluates whether citations are used to reinforce or question 
existing scientific knowledge. There is a clear hegemony of confirmative 
citations (96%), which serve to validate data, methods, or interpretations already 
accepted in the literature. Only 4% of the citations perform a negational 
function, being used to contest or correct previous results. 

For confirmative cases, for example, in DOC075, Arndt et al. (2010) is cited 
in the results as confirmative evidence: “Current expenditure remained 
constant at ... Price Stabilization and Promotion Program for Mass Consumption 
Food in Mozambique (2011–2016)”, reinforcing the macroeconomic 
interpretation that underpins the programme focus. In the same way, in 
DOC066, Bayliss et al. (2010) appears in the results: “According to (Bayliss et 
al., 2010) the biodiversity of the … increases from the coastal margins into the 
wooded and forested interior plateau.” And in DOC065, Heyen-Dube and Rands 
(2021) is cited in the results: “… drivers of conflict and exposure to violent 
extremism in Cabo Delgado”. One is a confirmative citation that substantiates 
the gradient of biodiversity used to justify area prioritization, while the other 
operates confirmatively to support the link between socio-economic conditions 
and conflict exposure. 

When it comes to the negational cases, DOC030 uses Mackie et al. (2012) 
negationally in both the introduction and conclusions: “A survey in 1986 
resulted in a population estimate of 16,000–20,500 hippo, while the most recent 
survey undertaken in 2010 reported a decline of over 80% … Consequently, the 
1986 survey was questioned as potentially having been a substantial overcount 
(Mackie et al., 2012), and CITES was prompted to suspend all consumptive use 
of hippo in the country.” The same study is cited later in the conclusions: “The 
apparent overcount of hippo in 1986 (Mackie et al., 2012), followed by what this 
survey has confirmed as an undercount in 2010, is likely to have led to an 
exaggeration of hippo decline in Mozambique over the past three decades.” 
Moreover, this is the only case where academic research is used in a negational 
way. These results demonstrate that the policy documents analysed tend to 
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validate rather than question scientific or technical knowledge, which is 
consistent with their pragmatic and application-oriented nature. Citations are 
mainly used to consolidate arguments and decisions, reinforcing the stability 
and credibility of the proposals presented. Often, decisions have already been 
made, and the research is used to support these decisions or convince the reader 
that they are legitimate. 

The analysis of the four dimensions reveals a dominant configuration 
composed of operational, organic, evolutionary, and confirmative citations. 
This combination indicates that scientific articles are mobilized as essential 
instruments of calculation, evidence, and technical justification in policy 
documents. References are organically integrated into the body of the text, play 
an active role in the construction of arguments, and serve to reinforce pre-
existing knowledge rather than contest it. In contrast, less frequent 
combinations, such as conceptual, perfunctory, juxtapositional, and negational, 
appear mainly in introductory or contextualization passages, where citations 
fulfil descriptive, comparative, or recognition functions, with less analytical 
impact. 

This pattern confirms the predominantly instrumental and legitimizing 
function of academic citations in policymaking contexts. More than creating 
new theories or proposing epistemological ruptures, the documents analysed 
use scientific literature to lend methodological robustness, support 
measurements, and justify technical decisions. In general terms, the analysis 
reinforces the importance of interpreting citations not only as indicators of 
impact, but as markers of effective use of scientific research within the political 
process. 

Table 23 shows that operational and organic citations are mainly 
concentrated in the results section, indicating that scientific articles are used to 
support calculations, evidence, and technical analyses. Conceptual and 
perfunctory citations, on the other hand, appear mainly in the contextualization 
and introduction sections, where they fulfil descriptive or theoretical 
framework functions. Negational and juxtapositional citations are rare and 
arise only at specific points, usually to discuss results or contrast data. 

The results of this analysis converge with the reflections of Nicolaisen 
(2007), who argues that the evaluation of citations should go beyond simple 
counting to consider their cognitive and rhetorical value. The predominance of 
operational and confirmative uses demonstrates precisely this functional value: 
citations are used as instruments for the application of scientific knowledge in 
public policies, and not only as formal indicators of impact. In a complementary 
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way, Thelwall and Maflahi (2016) point out that, in non-academic contexts, 
citations tend to reflect practical alignment with previous results, rather than 
theoretical debate. The patterns observed in this sample, evolutionary (87%) and 
confirmative (96%), confirm this trend, showing that the use of scientific 
literature in Mozambican policies is guided by applied utility, not contestation. 

Citations work as bridges between research and action, reinforcing the 
technical legitimacy of policies and ensuring coherence with practices 
recognized by the scientific community. The analysis of the four axes proposed 
by Moravcsik and Murugesan (1975) shows that the citations of scientific 
articles in Mozambican policy documents fulfil a predominantly operational, 
organic, evolutionary, and confirmative function. This pattern reveals that 
scientific literature is mobilized in a practical and integrated way, playing an 
essential role in the technical support of policies. Scientific research is used as 
a tool, and not just as a theoretical reference. References serve to support 
calculations, models, and technical decisions, ensuring methodological 
robustness and credibility of recommendations. 
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Table 23 
 
 Distribution of functions by section of the document. 
 

Document section Conceptual Operational Organic Perfunctory Evolutionary Juxtapositional Confirmative Negational 

Results 4 20 21 3 22 2 23 1 

Contextualization 7 3 5 5 9 1 9 1 

Methods 3 4 3 2 4 1 5 0 

Introduction 2 2 2 2 3 1 4 0 

Executive 
summary/conclusions 

0 1 1 0 1 1 1 0 
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For example, in document DOC012 (results, p. 13), a reference to Mugasha 
et al. (2013) appears in the following excerpt: “Moreover, considering that for 
the present study, its main purpose is based on the production of biomass 
energy, that is, the production of charcoal, the total biomass was determined 
based on the model proposed by Mugasha et al. (2013).” This type of use clearly 
demonstrates an operational and organic function, in which the article is cited 
as a technical instrument for the quantification of biomass. Scientific research 
here is applied directly in the calculation process rather than merely mentioned 
as a theoretical tool. 

Another example can be seen in DOC013 (results, p. 14), which cites 
Barichello et al. (2005): “And, according to Barichello et al. (2005) cited by 
Thompson (2009), the production of biomass by the tree's organs obeys the 
following order: wood > roots > living branches > bark > dead branches > 
leaves.” This is an operational and confirmative use, as the excerpt directly 
adopts the method, reinforcing practices already validated by the literature and 
ensuring methodological consistency. 

In contrast, in the contextualization sections, the references serve a 
conceptual and perfunctory function, serving to situate the phenomenon under 
analysis. In DOC006 (contextualization, p. 13–14), for example: “The geology of 
Mozambique comprises mainly ancient crystalline rocks in the north and 
young, Tertiary and Quaternary sediments and volcanic rocks in the south ... 
Most of the rivers in Mozambique flow in a W–E direction, draining the water 
of the central African high plateau into the Indian Ocean (Dias and Wilson, 
2000; Tauacale, 2002).” Here, academic literature is used to establish the 
geographical context of the country, with no direct impact on calculations or 
results. The use is therefore conceptual and perfunctory, reaffirming known 
and accepted information. The confirmative function is also manifested in the 
way documents consolidate existing consensus. A citation in DOC006 
(contextualization, p. 14) reinforces knowledge already established, without 
suggesting divergence: “Parts of the crystalline basement contain mineral veins 
and associated alluvial gold deposits have been found in the valleys of the 
Cocone, Metuisse and Namarroi Rivers (Dias and Wilson, 2000).” In contrast, 
the rare negational citations occur when there is a correction or contestation of 
previous results. DOC030 (introduction, p. 7; conclusions, p. 63) provides an 
example: “The apparent overcount of hippo in 1986 (Mackie et al., 2012), 
followed by what this survey has confirmed as an undercount in 2010, is likely 
to have led to an exaggeration of previous estimates.” In this case, the reference 
is used critically, contrasting previous data and introducing new empirical 
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evidence, although such cases are in the minority (only 4% of occurrences). This 
pattern is not unique to policy documents, as earlier studies (Moravcsik & 
Murugesan, 1975) have shown that citations in scientific literature are more 
often used to support rather than to challenge existing work. 

Another relevant aspect is the organic integration of the citations in the 
body of the documents, especially in the results and methods sections. These 
references are incorporated in the explanation of formulas, parameters, and 
measurements, as observed in DOC012 (results, p. 13) and DOC013 (results, p. 
14), where the calculation models used derive directly from the sources cited. 
This reinforces the idea that science influences policies less through ideas and 
more in a technical and operational manner, translating academic knowledge 
into procedures applicable to local needs. 

The results confirm that the use of scientific literature in Mozambican 
public policies is more pragmatic than theoretical, reflecting an instrumental 
and legitimizing use of the research. This trend is in line with the international 
literature, which describes citations as bridges between research and action, 
reinforcing the technical legitimacy of policies and ensuring coherence with 
practices recognized by the scientific community. Research tends to inform 
decisions conceptually, incrementally, or symbolically, rather than through 
direct linear causality (Nutley et al., 2007; Weiss, 1979). In this sense, citations 
in policy documents can be interpreted as observable traits of the use of 
research, signalling moments when scientific knowledge was consulted to 
frame problems, justify choices, support compliance, or explain decisions, 
although they do not constitute proof of causal influence. Furthermore, the 
predominance of operational (66%), organic (68%), evolutionary (87%), and 
confirmative (96%) citations confirms this interpretation. Scientific articles are 
mobilized as technical and methodological instruments, integrated in a 
substantive way into the text, especially in the results and methods sections, to 
support calculations, parameters, and technical decisions. This pattern 
reinforces the idea that science influences policies less through abstract ideas 
and more through pragmatic mechanisms, translating academic knowledge into 
parameters applicable to local reality. 

For this reason, the literature recommends that citations be treated as 
approximate indicators of incorporation and should be triangulated with 
qualitative analyses of the content, actors, and context (Boaz et al., 2009). In this 
thesis, these results confirm that references perform instrumental and 
legitimising functions, acting as bridges between research and action. This 
resonates with the findings of Salö et al. (2024), who show that references in 
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governmental reports often function as knowledge-brokering devices, 
connecting knowledge to policy processes rather than primarily supporting 
theoretical debate. 

In Mozambique, the dominant pattern (operational, organic, evolutionary, 
and confirmative) indicates that scholarly references are mobilized as technical 
tools to support calculations, validate models, and reinforce established 
practices. Likewise, Albert et al. (2025) noted that policymakers prioritize 
content relevance over source trustworthiness, often citing studies for practical 
alignment rather than methodological rigour. Moreover, the majority of in-text 
references in Mozambican policy documents appear in the results and methods 
sections, indicating that citations are mainly mobilized to justify 
methodological choices, validate data sources, and support technical 
procedures, rather than to frame conceptual arguments. The references serve 
to sustain and legitimize actions or procedures rather than to challenge or 
contrast existing knowledge. Few citations were negational or juxtapositional, 
indicating limited critical engagement with the sources cited. 

In the case of this study, in Mozambique, there is a predominance of direct 
input from academic research, especially through explicit citations in technical 
sections of policy documents. These references support operational tasks, such 
as calculations or evaluations, and evidence of instrumental and technical use 
of scientific literature. In contrast, as found by Fussy (2022), in many other 
countries scientific evidence is often mediated by intermediate products such 
as policy briefs, commissioned studies, and technical abstracts. These 
documents, usually prepared by researchers or specialized intermediaries, 
translate academic knowledge into a more accessible and strategic language, 
promoting a legitimizing or political use of science. This distinction reveals not 
only different channels of knowledge circulation, but also different functions 
attributed to research in the public policy ecosystem. 

These findings resonate with international analyses of how agricultural 
research interacts with policy, particularly the work of Noyons and Ràfols 
(2018). While Noyons and Ràfols (2018) operated at a global level, using WoS 
and Altmetric data to trace mentions of agricultural research in policy and 
media, the two analyses converge on several key points. Both studies show that 
agriculture and related fields are highly localized and mission-oriented, 
depending heavily on non-journal communication. Noyons and Ràfols (2018) 
observed that agricultural and environmental research display a strong local 
and non-English orientation, characteristics that make them underrepresented 
in global bibliometric databases. The Mozambican case provides empirical 
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confirmation of this pattern. The predominance of grey literature and 
Portuguese-language documents reflects a policy environment rooted in local 
implementation needs and national administrative structures. In addition, both 
studies demonstrate that traditional citation indicators underestimate the 
societal impact of agricultural research. In Mozambique, much of the scientific 
knowledge used by policymakers circulates in reports, technical documents, 
and legal frameworks, which rarely appear in academic indexing systems. The 
Mozambican results show that academic references are mobilized to support 
procedures, rather than to frame new conceptual directions.  

7.3 Summary of Findings 

In summary, in Mozambique, policy documents rely heavily on donor-
driven standards and technical literature, while academic research plays a 
secondary role. Stronger interaction with scientific literature could help 
integrate local evidence and reduce dependence on external information and 
international guidelines. Across the 98 documents examined, the results show 
that citations are predominantly drawn from grey literature, including technical 
reports, national plans, and legislative instruments. Out of all references 
identified, 91.5% correspond to non-academic sources, while only 8.5% originate 
from academic research such as journal articles, theses, or book chapters. This 
suggests that the flow of scientific knowledge into policy occurs largely 
through intermediary channels, documents that translate, summarize, or 
operationalize research findings rather than through direct citation of primary 
academic studies.  
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PART III – Discussion and Conclusions 

This part discusses the main results of the thesis in relation to the research 
questions and the broader literature on science, bibliometrics, and public policy 
in agriculture. Here, the implications of the findings for understanding the 
production and visibility of African science, as well as its relationship to 
policymaking, are discussed. Part III concludes by summarizing the main 
contributions of the study, outlining its limitations, and suggesting directions 
for future research. 

In this way, the closing chapters of the thesis not only synthesize the 
results, but also connect them to theoretical and practical debates, underscoring 
how bibliometric analysis can support a more critical understanding of African 
science and its role in crafting policies. 
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8. Discussion: Research, Policy, and 
Scientific Visibility 

This chapter presents and discusses the results of the study in light of the 
theoretical perspectives introduced in chapter 4 and the empirical evidence 
analysed in chapters 5, 6, and 7. Its central purpose is to interpret the patterns 
observed in agricultural research and public policy in Mozambique, connecting 
them with broader approaches that explain how knowledge is produced, 
represented, and mobilized in society. The discussion is also part of the debate 
on the production of scientific knowledge in Africa and on the social role of 
science in development, focusing on the specificities of the Mozambican context 
within these global dynamics. The analysis presented here seeks, therefore, to 
go beyond mere description of the results, proposing an interpretative and 
critical reading of the evidence in order to understand how the processes of 
production and use of knowledge configure the scientific system and 
agricultural policies in the country of Mozambique. 

The discussion is organized around the three central questions of the 
investigation:  
(1) How is African research covered in major bibliographic databases, 

particularly in terms of journal representation, completeness, and the 
availability of bibliometric metadata? 

(2) How has agricultural research in Sub-Saharan Africa, and Mozambique in 
particular, developed in terms of publication patterns, thematic focus, and 
collaboration dynamics?  

(3) To what extent can available bibliometric data about policy documents be 
used to analyse the impact of research on government policies and 
policymakers in the field of agriculture in Mozambique? 

Following the pattern adopted in the previous chapters, the discussion 
begins with the analysis of issues related to the coverage and visibility of 
African scientific knowledge, evaluating the way in which the main databases 
reflect or marginalize the continent's production and the implications of this 
representation for the global understanding of African science. Next, the 
discussion moves on to the interpretation of the dynamics of knowledge 
production in the field of agriculture, exploring the characteristics and patterns 
of collaboration that mark research in Sub-Saharan Africa and, specifically, in 
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Mozambique. Finally, the relationship between scientific knowledge and the 
process of policymaking in Mozambique is examined, with the aim to 
understand to what extent this interaction contributes to the social impact of 
science and to the strengthening of the science-policy interface in the 
Mozambican context. 

8.1 Uneven Coverage of African Science 

The first research question sought to understand the coverage and the 
form of representation of African scientific production, particularly in the area 
of agriculture, in the main international bibliographic databases. As presented 
in chapter 5, the comparative analysis of 837 African journals listed on the AJOL 
platform revealed significant disparities in their presence in the different 
databases. These results confirm that African research remains 
underrepresented in selective commercial databases, a phenomenon also 
documented by Asubiaro and Onaolapo (2023), who identified only 7.4% of 
African journals in WoS and 7.8% in Scopus. As shown in this study, 
Dimensions and OpenAlex have a much more inclusive bias, approaching the 
actual set of regional journals registered with AJOL, 663 out of 837 (79.2%) and 
477 out of 837 (57.0%), respectively, while Scopus and WoS cover only 147 out 
of 837 (17.6%) and 94 out of 837 (11.2%), respectively.  

From a methodological point of view, this difference is relevant since 
bibliometric analyses based exclusively on WoS or Scopus would tend to 
underrepresent between 43% and 88% of the African journals visible in 
OpenAlex and Dimensions, depending on the disciplinary field. Only 65 
journals appear simultaneously in the four databases, which confirms the 
fragmented and uneven nature of the African presence in the global indexing 
systems. These patterns are consistent with the findings of Alonso-Álvarez and 
van Eck (2025), who observed that OpenAlex covers 97% of the DOIs present in 
WoS and Scopus, but also a considerable volume of journals not included in 
these databases, reinforcing its role as a “bridge” to the Global South. 

One possible explanation for the limited representation of African journals 
in WoS is that some journals do not meet its editorial and publishing 
requirements. WoS evaluates journals using criteria such as peer review, 
publication regularity, editorial transparency, ethical policies, bibliographic 
information, and citation influence. Differences in these areas may thus 
contribute to the lower inclusion of some African journals. 
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However, this explanation is not enough on its own. The capacity to 
maintain regular publication schedules, provide adequate metadata, manage the 
peer-review process, acquire identifiers, and meet international publishing 
standards depends partly on access to financial, technical, and editorial 
resources. Journals working with limited resources may therefore be excluded 
even when they publish research that is locally relevant and scientifically 
useful. In addition, WoS evaluates journals rather than the quality of every 
individual article. The absence of a journal from the database cannot therefore 
be taken as evidence that all the research it publishes is of low quality. 

Many African journals that are absent from WoS are represented in more 
inclusive databases such as Dimensions and OpenAlex. This suggests that the 
coverage gap reflects both differences in publishing conditions and differences 
in database selection models. Editorial quality and publication standards are 
therefore part of the explanation, but they do not fully account for the 
geographical, linguistic, and disciplinary trends observed in database coverage. 

The study also shows that the quality and completeness of metadata vary 
between databases. Dimensions and OpenAlex give greater priority to breadth 
and aggregation, resulting in wider coverage of African journals but also 
greater variation in the completeness and consistency of the data. WoS applies 
stricter selection and indexing procedures, which may provide more 
standardized data but cover a smaller part of African research. Database choice 
therefore involves a negotiation between the depth of coverage and metadata 
consistency. 

The differences between WoS and OpenAlex are not limited to coverage 
and metadata quality; they also reflect different ways of organizing knowledge. 
In WoS, subject categories are mainly assigned at the journal level. Articles are 
therefore generally classified according to the journal in which they are 
published, producing a more fixed view of fields such as agriculture. OpenAlex 
classifies individual works using relationships among publications and 
similarities in their content. A publication may therefore be connected to 
several topics, producing a more flexible and interdisciplinary view of research. 
These differences affect not only which publications are visible, but also how 
the structure and boundaries of research fields are represented. This finding 
coincides with the analysis by Alonso-Álvarez and van Eck (2024), according to 
which OpenAlex has high completeness for identifiers, citations, and topics, but 
large gaps in critical fields such as grants, funders, and affiliations (about 40% 
incomplete). Similar results were found in the present study, in which fields 
related to funding, APCs, datasets, and biomedical identifiers were practically 
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absent. Scopus and WoS, on the other hand, although much more restrictive in 
terms of journal selection, offer more standardized metadata, especially with 
regard to affiliations, countries, and references, but at the cost of losing 
geographical and linguistic diversity (Simard et al., 2024). 

OpenAlex provides greater thematic and semantic richness, useful for 
interdisciplinary and open access analyses, but lacks consistency in the 
institutional and financial fields. Dimensions provides the most complete set of 
contextual metadata, including citation metrics and funding links, but with less 
standardization. Finally, Scopus and WoS remain the most robust in terms of 
bibliographic accuracy and structural stability, although they maintain regional 
and disciplinary biases. This hybrid configuration reinforces the conclusion that 
no single source is sufficient to represent the totality of African production, and 
that triangulation between open and commercial sources is necessary. 

Underrepresentation is not only quantitative but also linguistic. Selective 
bibliographic databases provide substantially greater coverage of journals 
published in English and from regions that are already well represented in the 
international publishing system, while African and non-English journals 
remain less comprehensively indexed (Asubiaro & Onaolapo, 2023; Asubiaro et 
al., 2024). This imbalance reduces the visibility of research produced for 
national and regional audiences and can make locally relevant topics appear 
less prominent in international bibliometric analyses (Alonso-Álvarez, 2025; 
Alonso-Álvarez & van Eck, 2025). More broadly, the pressure to satisfy 
international publication and productivity standards may encourage 
researchers and journals to prioritise languages, topics, and audiences 
associated with greater international visibility, potentially weakening the 
representation of locally grounded concerns and non-English scholarly 
communities (de Rijcke & Stöckelová, 2020). 

In addition, the concentration of scientific production and journals in 
South Africa, Egypt, Nigeria, and Kenya, as is visible in Figure 1, “Concentration 
of AJOL-indexed journals across African countries”, means that countries with 
weaker research systems appear little in global metrics, which increases 
dependencies and inequalities in collaboration (Dosso et al., 2023; 
Sooryamoorthy, 2018). Moreover, it should be noted that in the present 
research, the issue of coverage in terms of language was not the focus of the 
analysis. It is possible to note that most of the journals, including those 
belonging to South Africa, Nigeria, and Kenya, are in English. 

The results obtained are also in line with the literature which attributes 
part of the limited coverage of African research not only to the databases, but 
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also to the quality of the metadata produced by the African journals and 
institutions themselves. As Pouris and Ho (2014) and Confraria and Godinho 
(2015) point out, many African publishers operate in contexts of limited human 
and technological resources, without standardized editorial management 
systems and, in some cases, without the attribution of DOI. These shortcomings 
compromise automatic indexing and interoperability with global identifiers 
(Simard et al., 2024). 

The geographical imbalance is particularly visible in the case of 
Mozambique, which was represented by only one journal in the AJOL (Figure 
1). This does not mean that only one scientific journal existed in Mozambique 
in that period, but rather that the country had a very limited presence on a 
major regional platform for African published journals. This limited 
representation may reduce the visibility of locally published research even 
within African-centred scholarly communication infrastructures. This finding 
is consistent with studies describing the limited development and international 
visibility of scientific journal publishing in Mozambique. Matiquite and 
Rodrigues (2022) found that Mozambican researchers published mainly in 
journals based outside the country, while Matiquite (2021) identified the lack of 
national journals as one of the barriers affecting formal publication among 
agricultural researchers. 

Even in the open access ecosystem, the Diamond OA model, prevalent in 
several regions of the Global South, faces difficulties in metadata visibility and 
consistency (Kowalski, 2021). Additionally, publication costs push authors from 
the South to Diamond OA and regional pathways, but these channels have low 
indexing rates and inconsistent metadata, perpetuating invisibility even when 
access is open (Kowalski, 2021; Simard et al., 2024). 

Additionally, only 44% of African countries have repositories listed on 
OpenDOAR (Ezechukwu et al., 2024), which demonstrates the fragility of 
scholarly communication infrastructure on the continent. The absence of robust 
technical standards, curatorial policies, and semantic interoperability 
contributes to the invisibility of many local productions. 

In parallel with these limitations, African initiatives have sought to 
remedy the difficulties surrounding the coverage of African literature. AJOL, 
for example, acts as a curatorship and visibility platform for African journals, 
supporting DOI attribution and metadata qualification, precisely at the points 
where many titles face gaps (Murray, 2009). SciELO South Africa introduced 
quality criteria, adoption of XML-JATS, and interoperability aligned with the 
DOAJ, raising editorial standards and facilitating automatic collection by 
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international databases (Packer, 2010). The African Open Science Platform 
(AOSP) has supported open science policies, repository governance, and 
metadata alignment (OpenAIRE/COAR), responding to the deficit of reliable 
repositories that the literature points out (Africa, 2018). The LIBSENSE network 
(WACREN/UbuntuNet/ASREN) works on repository interoperability and 
capacity building for the adoption of PIDs (DOI, ORCID, ROR) and standardized 
schemes (Abbott, 2021). Initiatives such as AfricArXiv and Training Centre in 
Communication Africa (TCC Africa) aim to strengthen the cycle of preprints, 
attribution of DOIs, and training in indexing and discovery, with recognized 
impacts especially in underrepresented areas and languages (Ahinon et al., 
2020). At the Mozambican level, networks such as AMOBAP and sectoral 
projects linked to universities and public institutes have functioned as nodes 
for the dissemination of cataloguing practices, standardization of affiliations, 
and integration of repositories and open bases, a path consistent with 
recommendations for improving metadata and interoperability (Zimba et al., 
2019). 

Taken together, these efforts disadvantage precisely the least productive 
countries and reinforce the idea that metadata coverage and quality are co-
dependent dimensions. Without local investment in standards and curation, 
even the most inclusive bases cannot fairly represent African science (Alonso-
Álvarez & van Eck, 2025; Simard et al., 2024). 

The distribution of articles/journal by area of knowledge reinforces this 
trend. In Scopus, journals in medicine and health (30.1%) and life sciences 
(25.7%) represent a higher proportion than those in social sciences (14.5%) and 
economics and business (1.9%). A similar pattern is observed in WoS, where 
medicine and health reach 16.2% and life sciences 11.4%, while social sciences 
and engineering do not exceed 8%. These results suggest that areas with higher 
global visibility, such as biology, medicine, and agricultural sciences, are more 
strongly represented in selective indexes, while research in the social sciences 
and humanities is less visible. On the other hand, more inclusive databases such 
as Dimensions and OpenAlex partially mitigate this imbalance, expanding the 
presence of African journals in practically all areas, including the social and 
economic sciences. 

However, even in these databases, the pattern of predominance of the 
natural sciences remains, reflecting persistent asymmetry between domains of 
knowledge. The areas of agriculture, environment, and social sciences appear 
more strongly represented than in the commercial databases. In addition, the 
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thematic analysis performed based on OpenAlex revealed an interdisciplinary 
structure. 

In this way, the theoretical framework helps explain why, despite recent 
advances in database coverage and open scholarly infrastructures, African 
scientific production continues to face structural barriers to visibility. The 
linear model of innovation, often associated with Bush (1945), presents 
scientific and technological development as a sequence beginning with basic 
research and proceeding through applied research and development to 
production and diffusion. Godin (2006), however, shows that this model was 
historically constructed and cannot be attributed straightforwardly to Bush. 
Although the linear model does not directly address bibliographic databases or 
research evaluation, its hierarchical view of knowledge production can be 
considered alongside contemporary systems of scholarly recognition, which 
privilege publication in selectively indexed, high-prestige, predominantly 
English-language journals and rely heavily on conventional citation indicators 
(Asubiaro & Onaolapo, 2023; Asubiaro et al., 2024; de Rijcke & Stöckelová, 
2020). Within these systems, African research may receive limited international 
visibility and may be treated primarily as locally contextual evidence rather 
than as knowledge that contributes to shaping global research agendas. 

The broader coverage of African journals in Dimensions and OpenAlex, 
compared with Scopus and WoS, indicates that the apparent marginality of 
African research is partly shaped by the source through which it is observed. 
Research that is absent from a selective database is not necessarily absent from 
the scholarly communication system; rather, it remains outside the particular 
boundaries of visibility established by that database. The findings therefore 
reinforce the need to distinguish between limited scientific production and 
limited bibliographic representation. The differences found between databases 
also support Schmidt’s (2020) argument that bibliographic infrastructures 
participate in constructing the visibility and perceived centrality of research. 

In terms of modes of production (Gibbons et al., 1994), this pattern reflects 
persistent features of Mode 1, characterised by disciplinary, primarily academic, 
and hierarchically organised knowledge production. These features may be 
reinforced by selective indexing and evaluation systems that privilege 
established institutions, prestigious journals, and particular conventions of 
scholarly writing and dissemination. In parallel, the corpus also reveals signs of 
the so-called Mode 2 of knowledge production in the sense that it is research 
generated in applied contexts, with transdisciplinary teams and a focus on 
concrete problems. This knowledge appears in the form of technical reports, 
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impact assessments, operational manuals, and other pieces of grey literature 
seen in chapter 7. This architecture of production dialogues with the notion of 
post-normal science proposed by Funtowicz and Ravetz (1993), characteristic of 
domains marked by great uncertainty and decisions with high social 
consequences, such as agriculture, climate, and public health. In these scenarios, 
knowledge validation involves a broad community of peers, including 
government agencies, civil society organizations, producers, and policymakers. 

It is precisely in this environment that more inclusive infrastructures, such 
as OpenAlex and Dimensions, help to increase the visibility of African science. 
By aggregating more diverse sources and recording metadata on open access, 
topics, funding, and signs of use, these platforms enable research assessment to 
move beyond reliance solely on selective journal inclusion and conventional 
citation indicators. They therefore support a broader consideration of the 
contexts in which knowledge is produced, disseminated, and used.  

In summary, the empirical evidence points to a hybrid field where selective 
mechanisms inherited from the linear model and Mode 1 persist, while practices 
informed by public problems, closer to Mode 2 and post-normal science, become 
prominent. 

8.2 Scientific Production and Collaboration in Sub-Saharan 
Africa 

The findings show that agricultural research in Sub-Saharan Africa 
expanded considerably between 2000 and 2020. Since this growth exceeded the 
global average, it suggests that the region has become more active in the 
international agricultural research system. This expansion may reflect 
increased research capacity, greater attention to agriculture as a development 
priority, and stronger participation in international collaboration networks. 
The leading role of South Africa, Nigeria, Ethiopia, Kenya, and Ghana is 
consistent with previous studies that identify these countries as important 
centres of scientific production in the region (Confraria & Godinho, 2015; 
Mouton & Blanckenberg, 2018). 

However, the expansion of publication output should not be understood 
only as an increase in the number of articles; it also reflects changes in the 
structure of scientific collaboration. Earlier studies have shown the strong 
influence of the USA and European countries, particularly France and the UK, 
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in African research networks. The present findings confirm that these 
relationships remain important, but they also reveal a more diverse 
collaboration structure involving China, Brazil, Mexico, and other partners 
outside the traditional European and North American centres. 

Language and colonial ties continue to influence collaboration patterns. 
Francophone countries remain strongly connected to France and to one 
another, while Anglophone networks include strong links with the UK, the 
USA, South Africa, Kenya, and Nigeria. This supports previous research 
showing that shared language and colonial history remain important in the 
organization of African science (Confraria & Godinho, 2015; Mouton & 
Blanckenberg, 2018; Onyancha & Onyango, 2020; Vieira, 2022). 

A key contribution of this study, however, is the identification of a 
continuing reconfiguration of these historical patterns. Although colonial and 
linguistic ties remain visible, the centrality of some former colonial partners 
appears to have declined over time. At the same time, South Africa, Nigeria, 
and Kenya increasingly occupy central positions and connect countries with 
different linguistic, regional, and historical backgrounds. This indicates a partial 
break from collaboration structures centred mainly on former colonial powers. 

This does not mean that colonial legacies have disappeared. As Mouton 
and Blanckenberg (2018) note, many African research institutions were created 
during the colonial period and continued to operate through relationships 
established with former colonial powers. The persistence of clusters around 
France illustrates this continuity. However, the growing centrality of African 
countries suggests that the organization of collaboration is becoming less 
dependent on a small number of former colonial centres. African countries are 
not only participating in international networks but are also increasingly 
connecting and organizing parts of those networks. 

The position of China further illustrates the changing structure of 
collaboration. China became an important contributor to agricultural research 
output during the study period, particularly during 2014-2020, but it did not 
occupy an evenly central role in connecting the broader collaboration network. 
This difference between publication productivity and network centrality 
suggests that Chinese partnerships may be concentrated in particular countries, 
institutions, or research areas. 

Several factors may help explain this pattern, including differences in 
language, institutional arrangements, research priorities, funding strategies, 
and geopolitical interests. China’s growing involvement in African research 
may therefore represent both an expansion of opportunities and a new form of 
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selective international engagement. As Eduan and Yuanqun (2019) observe, 
China-Africa research partnerships raise questions about how benefits are 
distributed and how unequal power relations may influence the selection of 
institutions and research priorities. 

The growing centrality of Nigeria, South Africa, and Kenya also indicates 
the development of intra-African collaboration. This is important because 
regional collaboration can strengthen scientific capacity, facilitate the exchange 
of expertise, and support research that responds more directly to African 
priorities. The network analysis shows that some Sub-Saharan African 
countries form clusters around other African countries, indicating that regional 
scientific organization is becoming more visible. 

Nevertheless, collaboration among African countries remains weaker than 
collaboration with partners outside the continent. Strengthening regional 
networks could reduce dependence on external centres, expand access to 
expertise, and support the development of solutions to shared agricultural and 
environmental challenges. It could also improve collaboration with other 
developing regions and contribute to a more balanced global research system. 

The thematic development of agricultural research reflects changes in 
regional priorities. Earlier research focused strongly on plant biology, genetics, 
livestock, and general farming. Over time, crop production, environmental 
concerns, productivity, sustainability, technology, and food security became 
more prominent. This suggests a movement from a narrower focus on 
agricultural production towards broader concerns related to food systems, 
environmental pressures, and regional development. 

The increasing importance of terms related to yield, performance, soil, 
management, sustainability, technology, water, and nutrition indicates 
increasing attention to improving agricultural productivity while addressing 
environmental and social challenges. This pattern is consistent with previous 
studies that identify farming, food security, and sustainability as central themes 
in African agricultural research (Alemaw, 2015; Onyancha & Onyango, 2020; 
Sani & Olugbade, 2018). This thematic change may also be related to wider 
economic and policy developments. The decline in oil and metal commodity 
prices after 2014 may have encouraged greater attention to agricultural 
transformation, food import reduction, climate resilience, and agricultural 
industrialization (Shimeles et al., 2018a). The increasing emphasis on 
agriculture may therefore reflect both scientific developments and broader 
efforts to address food security, employment, and economic diversification. The 
presence of technology-related themes also suggests growing interest in new 
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approaches to agricultural production. Agriculture 4.0 technologies, including 
precision agriculture, big data, the Internet of Things, robotics, and automation, 
may provide opportunities to improve productivity and market access, 
particularly for smallholder farmers (Jellason et al., 2021). However, their 
relevance depends on infrastructure, affordability, institutional capacity, and 
adaptation to local conditions. Their appearance in the literature should 
therefore not be interpreted as evidence of widespread adoption, but rather as 
an indication of emerging research interest. 

The interpretation of these findings is also shaped by the use of WoS. Since 
WoS applies selective indexing criteria and includes relatively few African 
regional journals, the dataset mainly represents research that has entered 
international publication circuits. The findings therefore describe the 
internationally visible part of agricultural research rather than the full range of 
knowledge produced in the region. This limitation is especially important in 
Sub-Saharan Africa, where research also circulates through local journals, 
technical reports, project outputs, and other forms of grey literature. At the 
same time, WoS remains useful because a substantial part of the region’s 
internationally visible research is produced through external funding and 
collaboration. The results therefore provide an important but partial view of the 
regional research system. 

For Mozambique, OpenAlex was used as a complementary source to 
broaden the analysis and identify publications that are less visible in selective 
databases. However, the comparison also showed limitations in metadata 
quality and consistency. This illustrates the tension between the restricted but 
more standardized coverage of WoS and the broader but less consistent 
coverage of OpenAlex. 

8.2.1. Scientific Production and Collaboration in 
Mozambique 

The findings show that agricultural research in Mozambique has limited 
bibliometric visibility despite its national importance. This is partly because a 
substantial amount of research circulates outside indexed journals through 
technical reports, project documents, applied studies, and other forms of grey 
literature. International databases therefore capture only part of the knowledge 
produced in the Mozambican agricultural sector. 
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This pattern is consistent with previous studies that identify both a limited 
volume of peer-reviewed publications and a strong role for international 
collaboration in shaping research output (Devesse et al., 2025b; Matiquite, 2021). 
The low visibility of local research should therefore not be understood as 
evidence of low research activity. Rather, it reflects the publication channels 
through which knowledge is produced and circulated. 

The collaboration structure is strongly internationalized. Partnerships 
with the USA, China, Denmark, Sweden, and other countries support funding, 
training, publication, and access to research infrastructure. These relationships 
may improve publication output and international visibility, particularly for 
institutions involved in established international programmes. 

However, the benefits of international collaboration are not evenly 
distributed. Research activity is concentrated in a limited number of well-
connected institutions, while institutions outside these networks remain less 
visible and have fewer opportunities to participate in international projects. 
This produces an unequal structure in which access to collaboration strongly 
influences scientific visibility. Similar patterns have been described in studies 
of research systems in Sub-Saharan Africa (Sooryamoorthy, 2018). 

Denmark and Sweden are especially important in Mozambican 
agricultural research. Danish support through DANIDA has contributed to 
work on sustainable agriculture, livestock, and food security. Swedish 
programmes and partnerships, including those involving SIDA and Swedish 
universities such as SLU, have supported research training, publication, data 
management, and open-science practices (Devesse, 2025; Devesse et al., 2025b). 

International collaboration may also influence research agendas. External 
funding can make certain themes more visible and provide resources for areas 
that would otherwise receive limited support. However, it may also lead 
research priorities to follow donor or partner interests. The issue is therefore 
not international collaboration itself, which brings important benefits, but the 
balance between external support and locally defined research needs. 

In terms of research themes, the emphasis is on animal production, 
nutrition, and breeding in line with regional trends described in Sub-Saharan 
Africa, but with a more prominent Mozambican signature in cattle and poultry 
genetics and in feed quality and fermentation. Studies focused on specific crops 
(Come et al., 2020) show recent growth, but with geographical gaps and neglect 
of topics such as post-harvest, nutrition, gender, and environmental issues, 
exactly the type of thematic bias that the literature review associates with 
financing dynamics and evaluation metrics (Confraria & Godinho, 2015; Waete 
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et al., 2024). The underrepresentation of these locally relevant research areas in 
indexed academic publications may also indicate that they are more likely to 
appear in reports and project documents. 

Overall, agricultural research in Mozambique is characterized by strong 
international collaboration, limited local bibliometric visibility, and 
concentration around a relatively small number of institutions, authors, and 
themes. These patterns resemble those found in other Sub-Saharan African 
contexts, where research systems are closely linked to external funding and 
remain weakly integrated at the regional level. 

From a structural perspective, these findings may be interpreted as 
reflecting forms of scientific dependence. Research capacity, publication 
opportunities, and international visibility are often mediated by external actors. 
However, dependence should not be understood as the non-existence of local 
actors. Mozambican institutions and researchers participate in these networks, 
negotiate research priorities, and contribute to knowledge production, even 
though access to resources remains uneven. 

The comparison between scientific production and policy documents adds 
another layer to this discussion. Only a small proportion of highly visible and 
productive authors appears in the policy documents. Authors such as Arndt and 
Moyo illustrate the overlap between scientific visibility and policy citation. 
Their presence suggests that recognition in the scientific system may increase 
the likelihood that research is noticed and mobilized in policy contexts. 

This pattern can be interpreted through Merton’s (1968) Matthew effect. 
Authors who already have scientific recognition may accumulate further 
recognition across both academic and policy domains. However, the limited 
overlap between highly visible authors and policy references also shows that 
scientific impact alone does not determine policy use. 

Policy documents rely strongly on institutional sources and on a limited 
number of recurring academic references, including older and foundational 
works. From the perspective of Moravcsik and Murugesan (1975), these 
citations should not be understood only as acknowledgements of intellectual 
influence; they also perform functions within the text, such as supporting 
methods, defining problems, justifying decisions, or providing institutional 
legitimacy. This helps explain why policy documents do not necessarily cite the 
most recent or highly cited research. Sources may be selected because they 
provide an established or contextually appropriate method, a recognized 
definition, a standard, or evidence that supports a specific argument. Policy use 
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is therefore shaped by practical and institutional needs as well as by scientific 
visibility. 

Locally produced knowledge remains important because it frequently 
addresses specific crops, livestock systems, and local challenges. However, 
much of this knowledge circulates through reports, project documents, and 
applied studies that are not well represented in international databases. 
Bibliometric visibility therefore provides only a partial view of the knowledge 
that may be relevant to policymaking. Taken together, the findings show that 
the relationship between scientific production and policy use is selective and 
mediated rather than direct. International visibility may increase the likelihood 
of policy citation, but it is only one factor. Local relevance, institutional 
authority, source availability, policy priorities, and the intended function of a 
reference also shape what is cited. 

The findings therefore do not support a linear model in which the most 
productive or highly cited research is automatically transferred into policy. 
Instead, policy-relevant knowledge emerges from the interaction between 
scientific recognition, contextual relevance, institutional practices, and the 
functional use of references. At the same time, the structure of the research 
system influences which knowledge is produced, circulated, indexed, and made 
available for use in policymaking. 

8.3 Research Use and Impact on Agricultural Policymaking  

The use of research in Mozambique can be understood partly through the 
linear model, in which knowledge may be produced without an immediate 
policy application and subsequently mobilised when specific policy needs arise. 
From this perspective, research production and policy use occur at different 
stages: studies are first generated within academic or technical settings and are 
later selected for inclusion in policy documents according to their relevance to 
a particular task. This later mobilisation is visible in the range of sources used, 
from methodological guidelines and manuals that support procedures to 
applied studies that provide evidence for defining problems, designing 
interventions, or justifying policy proposals in Mozambique. 

Applied research is often produced in the form of technical reports, 
reflecting a stronger orientation towards practical needs than towards formal 
scientific publication. As discussed in the literature review and theoretical 
framework, the relationship between policy and scientific production can take 
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different forms. Policy programmes may generate a demand for research on 
particular subjects, such as irrigation and soil quality. In many cases, because 
this information is required within a short period, the resulting research is 
published as technical reports rather than peer-reviewed articles. This may help 
explain the high presence of technical reports in policy documents and the 
limited use of national peer-reviewed studies to justify decisions relating to 
specific Mozambican conditions and geographical settings. 

These technical reports may nevertheless be based on peer-reviewed 
methods and may later contribute to scientific publications. However, 
agricultural research in Mozambique is characterized by relatively low 
publication output, as shown in chapter 6, sections 6.5 and 6.6. This may also 
help explain the limited presence of national scientific articles in Mozambican 
policy documents and the frequent use of studies published in neighbouring 
South Africa. 

Another important issue is that the authors of technical reports are often 
researchers from the institutions involved in the projects. These researchers 
may also participate directly in the preparation of policy documents as 
members of technical or policy teams. They are therefore familiar with the 
scientific and technical reasoning behind the methods used in the reports and 
the choices made during decision making. This shows that the relationship 
between research production and policymaking is more complex than a simple 
transfer of published scientific findings. 

This complexity is particularly visible in Mozambique, where much 
scientific research is supported by external funding. The high level of 
international collaboration with foreign institutions in agricultural research 
illustrates this dependence. This situation can also be interpreted through 
Elzinga’s (1997) discussion of the changing science-society contract. Research 
in Mozambique is shaped not only by academic interests, but also by policy 
needs, external funding conditions, donor requirements and demands for 
practical results. Elzinga’s concept of epistemic drift draws attention to how 
external criteria, including relevance, usefulness, accountability, and strategic 
priorities may influence research agendas and the ways in which knowledge is 
evaluated and used. The strong presence of technical reports and externally 
funded studies in policy documents may therefore reflect the interaction of 
academic, administrative, economic, and civil priorities. These patterns do not 
provide direct evidence of epistemic drift, but they show the institutional 
conditions through which research is produced and mobilized in policymaking. 
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These findings can also be discussed using the Mode 2 framework 
proposed by Gibbons et al. (1994). While Elzinga focuses on the institutional 
and political pressures that shape the relationship between science and society, 
Mode 2 describes research that is organized around practical problems, brings 
together different areas of knowledge, involves different groups and 
institutions, and is produced with a clear use in mind. Compared with Mode 1, 
it gives more attention to practical needs, cooperation across institutions, and 
the involvement of people outside academia. 

Collaborative projects involving IIAM, UEM, and international partners 
show some features associated with Mode 2. In particular, much of the research 
is directed towards practical challenges such as soil fertility, seed improvement, 
and climate adaptation, and is carried out through collaboration between 
different institutions. However, the available evidence does not show whether 
farmers, society, social organizations, or other non-academic groups 
participated in defining the research problems or evaluating the resulting 
knowledge. The findings therefore support only a partial interpretation through 
Mode 2, mainly in relation to problem orientation and institutional 
collaboration. They should not be taken as evidence that Mozambican 
agricultural research fully displays all the characteristics of Mode 2 knowledge 
production. 

As observed by Salö et al. (2024) in their analysis of the Swedish context, 
policymaking often relies on text-based knowledge brokering, through which 
evidence circulates in intermediary forms such as reports, evaluations, and 
summaries. Similar mechanisms are visible in Mozambique. Development 
partners, NGOs, and consultancy firms translate research findings into policy-
relevant language and shape how evidence is presented to decision makers. 
This pattern reflects a policy environment in which knowledge brokering, 
rather than the direct citation of scientific publications, frequently mediates the 
relationship between academia and government. 

The analysis of bibliographic references revealed a mixture of document 
types, while the examination of in-text citations showed important differences 
in how these sources were used. Scientific literature was often used to establish 
the context or justify methodological choices, whereas routine policy 
production relied mainly on grey literature and legal sources, particularly 
government and project reports. Evidence used to support investments and 
actions, including those related to environmental management, was therefore 
frequently drawn from national and institutional reports, with peer-reviewed 
studies providing complementary support. 
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The strong presence of grey literature may reflect its accessibility, 
timeliness, and close connection to local programmes and policy needs. 
However, these sources do not all have the same level of quality. Some may be 
based on detailed research and official data, while others provide limited 
information about how their results were produced. Their frequent use should 
therefore be interpreted as showing their importance in policy production 
rather than as evidence of their overall quality. 

This does not mean that reports lack a scientific basis. They may draw on 
scientific publications, technical studies, or other reports which themselves 
make use of research. The source cited directly in a policy document is therefore 
not always the original scientific source. Research findings may be translated, 
summarized, and reformulated into more accessible formats before entering 
policy documents. This indirect movement of knowledge may also help explain 
the use of academic and methodological manuals to support specific procedures 
and methodological choices. 

As discussed in the theoretical framework, Mode 2 knowledge production 
(Gibbons et al., 1994) draws attention to research that is developed in response 
to practical and social problems. Such research may circulate beyond 
universities and academic journals through reports, guidelines, summaries, and 
other formats intended for policymakers, practitioners, and the wider public. 
These formats can help make research more accessible for social and policy use. 

This issue is especially important in Mozambique, where access to and use 
of information face several obstacles. Language is one of them. The findings 
indicate that many donor-related documents are produced in English and often 
draw mainly on English-language literature. Although these documents may be 
publicly available, the choice of language can make them less accessible to some 
local actors. In addition, documents prepared to meet external requirements 
may reflect donor priorities more strongly than needs defined locally. 

To analyse the reasons why citations were used in the documents, 
instances of referencing within the text were identified and interpreted. 
According to Nicolaisen (2007), citation analysis should go beyond counting 
references and consider their cognitive, social, and rhetorical value. The 
predominance of operational and confirmative uses demonstrates this 
functional dimension. Citations are used as instruments for applying and 
supporting scientific knowledge in public policy, rather than only as formal 
indicators of research impact. 

Thelwall and Maflahi (2016) similarly show that citations in clinical 
guidelines can provide evidence that research findings have been used to inform 



 
240 

professional practice. The patterns observed in this study, particularly the high 
proportions of evolutionary and confirmative citations, likewise suggest that 
scientific literature in Mozambican agricultural policy is used mainly for 
practical purposes, to build on existing knowledge, and to support established 
findings or approaches rather than to contest previous research directly. 

The analysis used the categories proposed by Moravcsik and Murugesan 
(1975), which consist of four dimensions: conceptual vs. operational, organic vs. 
perfunctory, evolutionary vs. juxtapositional, and confirmative vs. negational. 
This typology made it possible to examine systematically the role of scientific 
references within policy documents and to distinguish citations that 
contributed substantially to the conceptual or methodological construction of 
the text from those performing more peripheral or rhetorical functions. 

The model was selected because of its historical relevance and its ability 
to capture different relationships between cited sources and the texts in which 
they appear. However, Moravcsik and Murugesan’s (1975) typology was 
originally developed in physics, where citation practices are relatively 
formalized and disciplinary. Its application to public policy documents to assess 
the use of research therefore required interpretative adaptation. 

Despite this difference in context, the model proved useful for examining 
citations in policy documents and identifying both cognitive and practical 
functions. The conceptual vs. operational category distinguished between 
references used to develop ideas and those used to support methods or 
procedures. The distinction between organic and perfunctory citations helped 
identify whether a source was central to the argument or used more briefly and 
indirectly. The evolutionary versus juxtapositional dimension showed whether 
the policy document built on or developed the cited source, or whether the 
source was used as an alternative position or for comparison or contrast 
without establishing a developmental relationship. Finally, the confirmative 
versus negational dimension indicated whether the policy document accepted 
or supported the cited work or questioned, criticised, or disputed it. 

Although the citation analysis was structured using the typology of 
Moravcsik and Murugesan (1975), the interpretation of the findings was 
informed by the broader socio-cognitive perspective proposed by Nicolaisen 
(2007). This perspective understands citation not only as a reflection of 
epistemic dependence but also as a social, rhetorical, and strategic practice. 

From this perspective, citations in Mozambican agricultural policy 
documents should not be treated only as indicators of direct scientific influence; 
they may also function as discursive devices used to legitimize decisions, build 
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credibility, and align policies with established scientific and institutional 
frameworks. Moravcsik and Murugesan’s (1975) typology therefore provides a 
systematic instrument for describing citation functions, while Nicolaisen’s 
(2007) perspective helps interpret the social and institutional contexts in which 
those functions occur. 

The findings therefore suggest that policy documents are primarily 
informative and oriented towards supporting practical action. Their citations 
tend to reinforce established findings, methods, and applicable knowledge 
rather than directly contradicting or challenging the cited research. Citations 
are frequently used to confirm methods, actions, and data drawn from earlier 
studies or grey literature. The analysis also showed that some references are 
repeated across different reports and are often used in similar ways. This 
pattern may indicate the reuse of standard texts, methodological templates, or 
established reference lists across policy and project documents. It may also 
suggest that new documents do not always introduce substantial changes to the 
evidence base on which they rely. 

Building on Montgomery et al.’s (2021) perspective on the democratization 
of knowledge, the predominance of grey literature and external consultancy 
reports may also signal structural weaknesses in national knowledge systems. 
As discussed in chapter 6, dependence on international expertise can reduce the 
visibility and authority of local research and reproduce asymmetries in 
knowledge flows. Without strong national repositories and open access 
policies, a considerable of Mozambican research may remain difficult for 
policymakers and the wider scientific community to locate and use. 

This trend is not unique to Mozambique and can also be found in other 
Sub-Saharan African countries, although South Africa has a stronger level of 
scientific production and international visibility. Many countries in the region 
face limited research capacity, weak regional integration, and strong reliance 
on international collaboration for the visibility and recognition of their 
research. In some contexts, a significant share of publication output is also 
connected to doctoral theses and dissertations related to and including 
compilation theses, as discussed in the literature review. 

Knowledge production and scientific publication therefore take place 
within a fragmented policy environment. International partners may be well 
positioned to engage with, finance, and evaluate projects, while domestic actors 
may face barriers to participating fully in these processes. This can reinforce 
inequalities in accountability and policy influence. 
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The central role of international actors may also affect the design of 
policies and the definition of research priorities. Research may be encouraged 
to respond to existing programmes and funding priorities rather than to the 
immediate knowledge needs identified within the country. This may help 
explain the strong attention given to climate and environmental topics, 
compared with the more limited visibility of agricultural mechanization, 
agricultural economics, markets, and productivity. 

Considering that a large proportion of the Mozambican population 
depends on subsistence agriculture, the limited representation of certain issues 
directly affecting smallholder and family farming deserves attention. The 
thematic patterns presented in chapter 6 suggest that research on farming 
systems, agricultural markets, and the economic conditions of Mozambican 
households remains less visible than various internationally prioritized themes 
and agendas. However, this difference cannot be attributed to external funding 
alone, as it may also reflect publication practices, data availability, institutional 
capacity, and the coverage of the databases used. 

Another important issue concerns the quality and reliability of the sources 
used in policy documents. The findings show that references are not always 
presented consistently and that the same sources are frequently repeated across 
documents. It is therefore important not to assume that the presence of 
references always represents strong scientific support. Policy documents rely 
broadly on reports, consultancy studies, and other forms of grey literature, 
which may differ in quality, transparency, and methodological rigour. The use 
of articles from low-quality or potentially predatory journals may further 
weaken the evidence base. For this reason, the analysis of research use should 
consider not only how often sources are cited and the functions they perform, 
but also their credibility, verifiability, and overall quality. 

8.4 Citations Across Institutional Boundaries: From Scientific 
Recognition to Policy Legitimation 

Citations are generally used in bibliometric research as indicators of 
influence, recognition, and visibility within science (Merton, 1988). When a 
scientific article cites another, this citation is part of the internal system of 
scientific communication (Nicolaisen, 2007). It recognizes previous work, 
positions the study within a field, signals theoretical or methodological 
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alignments, and contributes to the distribution of recognition among 
researchers and institutions (Moravcsik & Murugesan, 1975). In this context, 
citations are closely linked to the reward system of science and to processes of 
cumulative advantage (Merton, 1968). 

Nevertheless, the reasons for citing a source in a policy document may 
differ from those associated with citation practices in scientific articles. Studies 
of academic citation have shown that references may contribute to the 
development of knowledge, position a study within an existing body of 
literature, acknowledge intellectual influence, or support arguments and 
methods (Moravcsik & Murugesan, 1975; Nicolaisen, 2007). In policy 
documents, citations may perform additional practical and institutional 
functions: they can provide evidence for decisions, justify interventions, frame 
public problems, and support the coordination of government action. Citation 
in this context therefore operates under norms and expectations that differ from 
those governing academic publishing. Although cited research may serve as 
scientific evidence, it may also perform a rhetorical and legitimising function 
by supporting particular government measures, priorities, and objectives. 

For this reason, a citation in public policy cannot be automatically 
interpreted in the same way as a scientific citation. In academic articles, 
citations are inserted in disciplinary debates and are peer reviewed. In policy 
documents, citations are integrated into administrative, political, and strategic 
processes. The function of the citation can shift from contributing to theoretical 
development to supporting the legitimacy, authority, or technical rationale of a 
measure. 

The findings indicate that scientific literature in policymaking often fulfils 
instrumental and legitimizing functions. Research appears to enter policy 
mainly through pragmatic and technical incorporation rather than through 
extensive conceptual reframing or epistemological debate. Scientific knowledge 
may therefore operate as a tool for validation, calibration, and reinforcement 
within already structured administrative processes.  

In some cases, science may be used to support or confirm decisions that 
are already under consideration. This may influence which sources are selected 
and which forms of scientific knowledge are treated as relevant to a particular 
policy objective. For example, one study may be preferred over another when 
it aligns more closely with the purpose of a funding proposal or policy 
intervention.  

Similarly, the absence of formal citations of certain literature does not 
necessarily mean that the investigation was irrelevant. Knowledge can circulate 
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through informal networks, technical commissions, consultancies, expert 
groups, or frameworks defined by donors, without always being formally 
referenced. Policy documents therefore represent only one visible layer of the 
relationship between science and policy. In fact, behind the policies, there is a 
whole body of investigative work involving various trained professionals and a 
large amount of scientific production. The analysis of citations in policy 
documents can therefore be understood as the study of how scientific authority 
is mobilized in governance texts. When a policy paper cites a scientific paper, 
it is not just recognizing intellectual property – it is integrating scientific 
knowledge into a broader framework of planning, regulation, and public action. 
In this process, research may be translated, simplified, selectively interpreted, 
or combined with political and institutional considerations.  

The use of scientific references to establish credibility and legitimise policy 
choices raises broader questions about power and visibility in the global 
scientific system. Merton’s (1968) concept of cumulative advantage shows how 
recognition may become concentrated among researchers who are already 
prominent. In the African context, Tijssen (2007) identified persistently low 
international citation visibility and the limited representation of African 
journals in international citation databases. More recently, Danell (2025) 
showed that, although the geography of scientific production is becoming more 
multipolar, the USA and European countries continue to occupy pivotal 
positions in global scientific networks. These structural conditions may 
influence which sources are readily recognised as credible and selected for use 
in policy documents. 

The data analysed in this thesis indicate that, in the political field, the 
references mobilized tend to correspond precisely to these internationally 
legitimized sources. This pattern suggests that authority constructed in the 
scientific field may be transferred and recontextualized in the policy field. Based 
on the connection between the literature on global hierarchies of scientific 
recognition and the predominance of internationally legitimized sources in the 
analysed documents, this thesis proposes that citation in policy may contribute 
to the reproduction of these hierarchies. By mobilizing internationally 
recognized sources as markers of technical credibility, policy documents 
reinforce global standards of scientific authority. This is an interpretation 
supported by the theoretical framework and empirical patterns, rather than a 
conclusion that can be established through citation counts alone. 

At the same time, the use of international sources to strengthen technical 
credibility does not mean that locally produced documents have little influence 
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on decision making. These local documents manifest themselves in different 
formats, such as technical reports, government reports, and feasibility studies, 
as evidenced in the empirical analysis of this thesis. While citations of scientific 
articles are used as explicit mechanisms of legitimation, a substantive part of 
scientific knowledge remains invisible in policy documents. Such knowledge 
circulates through less formalized channels, incorporated in intermediate 
reports, technical opinions, consultancies, or administrative processes that do 
not necessarily result in explicit bibliographic references. 

From a citation theory perspective, these patterns can be interpreted 
through both normative and constructivist lenses (Haustein et al., 2016; 
Nicolaisen, 2007). Normatively, the predominance of references from dominant 
scientific centres reflects processes of cumulative advantage, as described by 
Merton (1968), whereby visibility and recognition tend to concentrate around 
already established authors and institutions. Studies have shown that citation 
distributions are highly skewed and structurally uneven across countries and 
regions (Aksnes et al., 2019), increasing the probability that researchers will 
draw upon internationally visible literature. In this sense, the Matthew effect 
may operate not only within scientific communities but also in the circulation 
of knowledge across institutional domains. 

At the same time, from a constructivist perspective, citations operate as 
rhetorical and strategic devices (Bornmann & Daniel, 2008; Nicolaisen, 2007). 
By mobilizing internationally recognized sources, policy documents may signal 
alignment with globally legitimized standards of scientific authority. Citation 
practices therefore do not merely reflect cognitive influence but also perform a 
legitimizing function within institutional contexts. According to Small (1978), 
citations can represent ideas rather than just individual studies. Over time, 
some works become symbols of broader theories or methods. The combination 
of unequal global knowledge production and the strategic use of references may 
therefore help explain why authors from the Global North are cited more 
frequently. 

In this study, citations in policy documents are analysed not only as 
quantitative indicators, but as textual elements inserted in specific 
argumentative contexts. By examining how research is cited, where it appears 
in the document, and how it is described, it becomes possible to go beyond mere 
counting and identify patterns of knowledge use. This approach allows for a 
more accurate understanding of the relationship between agricultural research 
and public policymaking in Mozambique. The link between citations, science, 
and politics cannot therefore be reduced to a simple model of knowledge 
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transfer; it is a process of translation between different institutional contexts. 
Scientific publications operate in a system oriented towards originality and peer 
recognition. Policy documents operate in a system geared towards problem 
solving, coordination, and legitimacy. When citations move from one context 
to another, their meaning and function may change. Understanding this 
transformation is key to interpreting what “impact” means when research is 
expected to inform public policy. 

Extending citation theory to science-policy relations therefore requires 
recognizing that the meaning of citations is context dependent. The same 
source may function as intellectual recognition in a scientific article and as 
institutional legitimation in a policy document. Citation practices operate under 
different rules, for different audiences, and with different purposes. 
Recognizing these differences allows citation analysis to examine how 
authority and visibility move across institutional contexts.  

This analysis also shows the limits of citations as indicators of research 
use and impact. Although citations provide observable traces of literature use, 
they cannot capture the full influence of research on decision making. Part of 
the relationship between science and policy remains invisible because 
knowledge may circulate informally or through documents that do not contain 
explicit references. Notwithstanding this, the ways in which journal articles are 
cited provide important evidence of how scientific authority circulates and is 
recontextualized in governance processes. 

This study extends citation theory beyond its traditional focus on scholarly 
communication by examining how citations function when they move from 
science into policy contexts. It shows that policy citations may shift from 
mechanisms of intellectual recognition towards instruments of institutional 
legitimation and technical validation. The study also argues that citations may 
contribute to the reproduction of global hierarchies of scientific visibility and 
authority. By analysing citation context rather than citation counts alone, the 
thesis demonstrates how scientific authority is translated, recontextualized, and 
mobilized in governance processes. 
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9. Conclusions and Implications 

This thesis set out to analyse research in agriculture and its impact on 
policymaking in Mozambique. It examined how agricultural knowledge is 
produced, represented, and mobilized across three interconnected levels: (i) the 
coverage of African research in major bibliometric databases; (ii) the thematic 
and structural characteristics of agricultural research in Sub-Saharan Africa and 
Mozambique; and (iii) the extent to which this research informs the formulation 
of agricultural policies in Mozambique. By combining bibliometric, 
comparative, and content analysis methods, the study sought to uncover both 
the visibility of African agricultural science and its translation into policy 
contexts. 

(i) Coverage of African Research in Major Databases 
The first part of the study revealed that the visibility of African research 

in global bibliometric databases remains limited and uneven. Among the four 
databases examined, WoS, Scopus, Dimensions, and OpenAlex, the latter two 
demonstrated the broadest coverage of African journals, including many 
indexed in the AJOL platform, whereas WoS and Scopus showed selective and 
restrictive inclusion patterns. 

This characteristic shows that studies evaluating the knowledge produced 
in Africa need to make use of more inclusive means to adequately represent 
African literature. However, even with the use of more comprehensive 
databases, the results confirm the hegemony of some African countries, such as 
South Africa, Nigeria, and Kenya, which continue to dominate continental 
scientific production. Thus, more data does not necessarily mean a paradigm 
shift, but rather the broadening of the spectrum of information, incorporating 
new levels and sectors that reinforce trends already visible in traditional 
databases such as Scopus and WoS. The inclusion of more open and 
comprehensive sources allows for a more contextualized reading of African 
science but does not substantially change the power structure and visibility of 
knowledge on the continent. 

(ii) Developments in Agricultural Research in Sub-Saharan Africa and 
Mozambique 

The results confirm what previous studies had already pointed out: 
African scientific production, especially in agriculture, is concentrated and 
strongly influenced by external partners. Countries such as South Africa, 
Kenya, and Nigeria dominate knowledge production, while regional 
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collaboration grows slowly and unevenly. Cooperation networks are often 
conditioned by differences in agendas, dependence on external funding, 
language and cultural barriers, and by a science still shaped by colonial legacies. 

The main themes of agricultural research remain linked to subsistence 
agriculture, food security, and traditional cropping systems, with little presence 
of studies on agricultural mechanization or emerging technologies. This 
orientation reveals a science focused mainly on solving immediate problems, 
but still far from an agenda of endogenous technological innovation. 

In Mozambique, UEM stands out as the main producer of knowledge in the 
agricultural field and acts as a central node for collaboration networks. UEM 
maintains links with institutions in the region, especially in South Africa, and 
with European partners, such as universities in Sweden and Denmark. These 
collaborations, often associated with PhD projects and funded cooperation, 
reinforce UEM's role as a bridge between national science and the international 
science system. However, dependence on external networks and resources 
continues to strongly influence the country's research agenda and thematic 
priorities.  

(iii) Use of Research in Agricultural Policy Documents 
The third part of the study examined the incorporation of scientific 

evidence into Mozambican agricultural policy documents, revealing that, as 
with knowledge production, policymaking follows a predominantly external 
logic, often guided by donor interests and requirements. The narratives that 
guide public policies and research themes often derive from international 
agendas, either to meet the criteria for publication in high-impact journals or 
to align with the areas of interest of funders. 

The documents analysed also present a linguistic duality, with parts 
written in English or translated, which also extends to the scientific literature 
cited. This pattern indicates an environment of co-production between science 
and politics, in which political discourse defines priority areas of investigation, 
while research results are subsequently mobilized, often in a confirmative way, 
to support decisions already made. The impact of the research, therefore, is 
manifested indirectly, especially through technical reports and consulting 
documents, widely used in the policymaking process. The data revealed a 
general tendency to use citations as theoretical and methodological support, 
with strong integration into the text and acknowledgement of scientific 
continuity, instead of confrontation or rupture with previous works. 

On the other hand, agricultural policies and government programmes tend 
to define priority areas of action and, together with the available funding, end 
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up shaping the field of national research, defining possible themes and 
methodologies. This relationship of mutual dependence reinforces an applied 
science, focused on practical solutions for rural development and community-
based agriculture, to the detriment of more autonomous and long-term 
research. Still, this applied orientation shows that agricultural research in 
Mozambique is functional and socially relevant, as it seeks to respond to 
concrete challenges in rural areas, even if within a framework of external 
influence. 

The distribution of citations across the analysed documents further 
supports this interpretation. Citations are highly concentrated in the results 
sections, where they serve a primarily descriptive and confirmative role. In 
contrast, their limited presence in discussion sections suggests a weaker 
integration of literature into broader interpretative or theoretical arguments. 
This pattern differs from that typically observed in scientific articles, where 
citations are more closely associated with interpretation and comparison with 
existing research. The observed distribution reflects the applied and normative 
nature of policy documents, which tend to privilege evidence that supports 
practical recommendations over extended conceptual discussion. In this sense, 
these findings suggest that policy documents do not construct scientific 
arguments in the same way as academic texts. Rather than using research to 
develop or challenge theoretical claims, they mobilize scientific knowledge in a 
selective and instrumental manner to justify results and support decisions that 
are already defined within policy frameworks. 

Together, the three dimensions analysed reveal a Mozambican and African 
agricultural science in search of visibility, autonomy, and social relevance. The 
limited coverage in international databases, the dependence on external 
collaborations, and the selectivity in the use of scientific evidence in public 
policies are expressions of the same structural challenge: the need to strengthen 
local scientific infrastructures and promote a culture of systematic use of 
knowledge in policy formulation. 

Research showed that improving the representation of African science and 
the use of local evidence are interdependent goals. The consolidation of 
inclusive databases, institutional repositories, and mechanisms for interaction 
between universities and government agencies is essential to ensure that the 
knowledge produced in Mozambique contributes effectively to the sustainable 
development and scientific sovereignty of the country. 

This thesis contributes to citation studies by extending citation theory 
beyond the scientific field and examining how citations function when they 



 
250 

move into policy contexts. The findings show that in policy documents, 
citations shift from mechanisms of intellectual recognition to instruments of 
institutional legitimation and technical validation. Hence, the study shows that 
policy citations not only reflect the use of scientific knowledge but also 
contribute to the reproduction of global differences in visibility and authority 
within the scientific systems.  

By analysing citation context rather than citation counts alone, the thesis 
underscores how scientific authority is translated, contextualized, and 
mobilized in governance processes. In this sense, the study shows that the link 
between science and policy is not a simple transfer of knowledge. Instead, it is 
a process of translation, where scientific knowledge is selected, adapted, and 
used within political and administrative contexts. 

Methodologically, this study combines bibliometric analysis with 
qualitative analysis of citations in policy documents. Bibliometric methods 
show patterns of production and visibility, while in-text analysis shows how 
knowledge is used in policy. The comparison between WoS and OpenAlex also 
shows that each database captures different parts of scientific production and 
organizes knowledge differently. Using multiple data sources and methods 
therefore provides a more inclusive view of research visibility and use, 
especially in Mozambique. 

In conclusion, these findings point to a hybrid system of knowledge 
production and use. A substantial share of research circulates within 
international scientific systems, with high visibility and strong links to global 
networks, while a large share of locally relevant knowledge circulates outside 
these systems, in reports, project documents, and other forms of grey literature. 
Policy documents in the analysed context are located between these two 
domains, using internationally visible research to support credibility and local 
knowledge to address specific problems. As a result, the link between research 
and policy cannot be understood only through bibliometric indicators or formal 
citations, but as a process in which knowledge is selected and adapted across 
contexts, shaped by both global visibility and local needs. 
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9.1 Methodological Considerations and Study Limitations  

Methodologically, the study used bibliometric methods, focusing on the 
analysis of collaborations, productivity, and research themes. In addition, 
content analysis was applied to examine the use of references in public policy 
documents. The research covered Sub-Saharan Africa in general and 
Mozambique in particular, with the area of agriculture as its empirical domain. 

For the construction of the corpus and the evaluation of coverage, four 
main databases were selected: AJOL (as a starting point for the collection and 
identification of African journals), WoS, Scopus, OpenAlex, and Dimensions. 
The Ulrichsweb was used for metadata enrichment (title, publisher, country, 
periodicity, arbitration status). The coverage analysis was operationalized in an 
automated way, using the APIs of Scopus, OpenAlex, and Dimensions and the 
ISSN pairing of each journal identified in AJOL. From this initial selection, the 
subset related to agriculture was defined, which served as the basis for 
comparative analyses and bibliometric indicators. 

The study focuses on agricultural research related to Mozambique. 
However, interpreting the national research landscape also requires 
consideration of the broader regional context and of the external factors that 
may shape agricultural research in the country. Sub-Saharan Africa was 
therefore selected as the comparative regional framework because it provides a 
sufficiently broad basis for examining Mozambique in relation to wider patterns 
of agricultural knowledge production across Africa. 

A narrower subregional framework, such as Southern Africa, would have 
provided a more specific context but might also have placed excessive emphasis 
on the thematic specialisations of countries within that subregion. The results 
of this study show that agricultural research profiles vary considerably across 
countries and areas. While research across Sub-Saharan Africa is broadly 
concentrated on crop productivity, yield, soil, and production systems, research 
related to Mozambique shows a stronger specialisation in animal production, 
particularly cattle and poultry genetics, feed quality, and fermentation. Using 
Sub-Saharan Africa as the broader analytical framework therefore made it 
possible to distinguish themes that reflect wider regional trends from those that 
are more specific to Mozambique or neighbouring countries. This regional 
perspective also complements the other subject examined in the study: the 
underrepresentation of African research in major bibliographic databases, 
discussed in Chapter 5. 
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Thus, the choice of Scopus, WoS, OpenAlex, and Dimensions was mainly 
due to the nature of these databases. The first two are more restrictive in their 
process of selecting scientific knowledge for inclusion, while Dimensions, 
although commercial, uses a less rigorous selection process. OpenAlex, on the 
other hand, is completely open and works as an aggregator, using automatic 
methods of searching and retrieving information.  

The four databases therefore represent international bibliographic 
infrastructures with different levels of selectivity and coverage, ranging from 
the more selective WoS to the more inclusive OpenAlex. Comparing them 
makes it possible to assess the extent to which African journals that have 
historically been underrepresented in major international databases are covered 
by each platform. AJOL was used as an African-centred reference set, enabling 
the analysis to begin with journals published on the continent rather than 
relying solely on the journals already indexed by international databases. This 
approach reduces the risk of reproducing the coverage biases of those databases 
when identifying the African journals included in the study.  

It was considered essential to use the four databases to characterise the 
coverage of African scholarly literature. However, the study did not aim to 
conduct a systematic comparison of the bibliometric results produced by all 
four databases. WoS was used for the analysis of agricultural research in Sub-
Saharan Africa, while WoS and OpenAlex were used in parallel to examine 
research related to Mozambique. This combination provided two perspectives 
on the Mozambican research landscape and made it possible to identify 
differences in coverage, metadata, and the resulting bibliometric indicators. It 
also allowed the study to assess whether the indicators obtained from the two 
databases could be used complementarily rather than treated as directly 
equivalent. 

Some difficulties were encountered with regard to the use of APIs, mainly 
due to the fact that Scopus and WoS APIs require payments. For the Dimensions 
API, a researcher authorization was requested and assigned to the author and 
to the supervisor to be able to perform the analyses. The OpenAlex API is free, 
requiring neither approval nor payment. 

Content analysis was the most feasible method for examining the 
references and in-text citations in the policy documents. However, the analysis 
was affected by the quality and completeness of the bibliographic information 
provided. References were not always presented correctly or consistently and 
identifying the type of source often depended on the information available in 
the reference list. Journal articles were identified mainly through the journal 
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title, books through the publisher, and conference papers through the name of 
the conference. Laws, reports, and other technical documents were generally 
easier to identify because their titles more clearly indicated the type of 
document. Scientific articles required an additional check to confirm that they 
had been classified correctly, particularly before analysing how they were cited 
in the text. In addition, not all references included in the bibliographic lists had 
corresponding in-text citations. 

A further limitation of the citation context analysis is that the 
classifications were made by a single coder. Although the analysis followed 
defined categories and uncertain cases were reviewed, distinctions between 
some citation functions remained open to interpretation. No independent 
coding or formal inter-rater reliability test was conducted. The reported 
percentages should therefore be understood as the results of a systematic 
interpretation of the citation contexts rather than as fully objective 
measurements.  

Grey literature was an important source of information in the policy 
documents, but it should not be treated as one single type of evidence. It 
includes government reports, donor reports, consultancy documents, project 
reports, and other institutional publications. These sources may differ in how 
they were designed. The analysis therefore shows how often grey literature was 
used and what role it played in the policy documents, but it does not assess the 
quality of each source. Its frequent use should be understood as evidence of its 
importance in policymaking, not as proof that all grey literature is equally 
reliable. 

Thus, regarding categorization, some citations did not have a 
corresponding bibliographic reference, so some references had to be confirmed 
in previous documents or by a search including the context of the online 
citation. In addition, the context of categorization also depended on the 
interpretative capacity of the researcher with the help of the defined 
methodological parameters. Thus, it is possible that some categories have been 
miscategorized or misinterpreted, although the tendency of the documents was 
to maintain the same pattern of organization and referencing, especially the 
reports, and these are the ones that presented the most bibliographic references 
and citations in the text.  

The scope and interpretation of the findings should be considered in 
relation to several methodological and practical constraints. First, access to 
policy documents in Mozambique was difficult because policy-related 
documentation is not consistently preserved, organized, or made publicly 
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accessible. Although some documents were available online or through the 
institutional collections consulted, others may circulate only internally within 
government institutions or development projects. The resulting corpus should 
therefore not be understood as a complete representation of all agricultural 
policy documents produced between 2014 and 2024. Rather, it represents the 
documents that could be accessed and that met the inclusion criteria for the 
study. In particular, documents without in-text citations or bibliographic 
reference lists could not be included in the citation analysis, even when they 
were relevant to agricultural policy processes. 

Second, the study focused primarily on agricultural research. Including 
three or more knowledge domains could have provided a broader basis for 
comparing patterns of research production, visibility, and use in policy 
documents. However, such an expansion would also have required a 
substantially larger dataset and a wider analytical scope than was feasible 
within this study. 

Third, the study did not include interviews with policymakers. Although 
interviews were initially planned, they were later removed because of time 
constraints. Their inclusion could have provided additional insights into how 
policymakers identify, access, assess, and use research, including forms of 
research use that do not leave observable citation traces in policy documents. 
Consequently, the findings are limited to what can be examined through 
bibliometric data, documentary analysis, and citation contexts, and do not 
directly represent policymakers’ experiences or explanations of the policy 
process. 

Assessing research impact through bibliometric methods is especially 
difficult in contexts where scientific production is underrepresented in 
international databases. In Mozambique, relatively low publication output, 
incomplete database coverage, uneven institutional research capacity, and 
limited regional collaboration constrain what can be observed through 
publication and citation indicators. Numerical measures may capture aspects of 
research visibility and scholarly influence, but they cannot fully represent how 
research contributes to policy, professional practice, institutional learning, or 
wider social change. The findings should therefore be understood as partial 
indicators of research influence rather than as a comprehensive measurement 
of impact.  
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9.2 Future Research  

Studies on the impact of science on scientific research have shown that 
much still needs to be learned about how politics is done in Africa in general, 
and in Mozambique in particular. In this way, future studies can explore a more 
macro perspective of the region, analysing practices in different documents in 
different countries, at the level of African subregions or regions with more 
similar characteristics.  

Aspects that are briefly explored in this research that relate to the role of 
science in the social context in Africa can be of great value to explore in future 
studies. While the present study has focused on policy, future studies could 
focus on other spheres of society, such as what the social role of science has 
been in Africa and how this is effectively reflected in the local priorities of 
communities. 

This research remained at the level of documents, but the perspectives of 
policymakers and researchers would be an important line to explore in future 
work. The analysis carried out here shows where and how scientific literature 
appears in policy documents, but it does not explain in detail how policymakers 
access, read, interpret, and navigate these materials in their daily work. In 
practice, policies are not written by unknown institutions, but by individuals 
and teams, often involving ministries, donor agencies, and external consultants. 
It would therefore be relevant to ask: where is the research that is used in 
agricultural policies in Mozambique actually done? In which institutions, 
projects, or consultancies? When policymakers make use of literature, what is 
involved when policymakers make use of literature? Do they rely on local 
universities, research institutions, or grey literature produced by consultants, 
or do they search for information themselves? Likewise, in the perspective of 
the researchers and/or consultants, who are these consultants, what kind of 
training do they have, and which academic communities do they belong to? To 
what extent do they act as intermediaries between academic research and 
policymaking, selecting, translating, and interpreting scientific knowledge for 
policy use? And how does access to databases and the language of research 
shape the selection of studies to be included in policy documents?  

These questions go beyond the scope of this thesis, which focuses on 
citation analysis in policy documents, but they point to future studies that 
would combine document analysis with interviews and ethnographic 
approaches, in which the researcher can observe when and how decisions 
related to the use of research are made. 
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Appendices 

Appendix A. WoS Query 

 
This query was used to retrieve the dataset from the WoS Core Collection. The query was 
executed in April of 2022: 
 
Query: ((((WC=(Agricultural Economics and Policy)) OR WC=(Agricultural Engineering)) OR 
WC=(Agriculture, Dairy and Animal Science)) OR WC=(Agriculture, Multidisciplinary)) OR 
WC=(Agronomy) 
Filters 
Document type: Articles 
Countries/regions: 49 countries in Sub-Saharan Africa 
Timespan: 2000-01-01 to 2020-12-31 
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Appendix B. Sub-Saharan African country list 

 
N Country Name N Country Name 
1 Angola 30 Mauritania 
2 Benin 31 Mauritius 
3 Botswana 32 Mozambique 
4 Burkina Faso 33 Namibia 
5 Burundi 34 Niger 
6 Cabo Verde 35 Nigeria 
7 Cameroon 36 Rwanda 
8 Central African Republic 37 Sao Tome and Principe 
9 Chad 38 Senegal 
10 Comoros 39 Seychelles 
11 Congo (Brazzaville) 40 Sierra Leone 
12 Congo (Kinshasa) 41 Somalia 
13 Cote d'Ivoire 42 South Africa 
14 Djibouti 43 South Sudan 
15 Equatorial Guinea 44 Sudan 
16 Eritrea 45 Tanzania 
17 Eswatini 46 Togo 
18 Ethiopia 47 Uganda 
19 Gabon 48 Zambia 
20 Gambia 49 Zimbabwe 
21 Ghana   
22 Guinea   
23 Guinea-Bissau   
24 Kenya   
25 Lesotho   
26 Liberia   
27 Madagascar   
28 Malawi   
29 Mali   
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Appendix C. Metadata field comparison across OpenAlex, 
Scopus, Dimensions, and WoS 

 

Metadata category OpenAlex fields Scopus fields Dimensions fields Web of Science 
fields 

Basic bibliographic 
information 

title, 
publication_year, 
publication_date, 
biblio_volume, 
biblio_issue, 
biblio_first_page, 
biblio_last_page 

Title, Year, Source 
Title, Volume, Issue, 
Page Start, Page 
End, Page Count 

title, year, 
journal_title, 
volume, issue, pages, 
date 

Article Title, 
Publication Year, 
Publication Date, 
Volume, Issue, Start 
Page, End Page, 
Number of Pages, 
Source Title 

Unique identifiers doi, id, ids_openalex, 
ids_pmid, 
ids_pmcid, ids_mag 

DOI, EID, PubMed 
ID 

doi, id, pmid, pmcid, 
journal_id 

DOI, DOI Link, UT 
(Unique WOS ID), 
Pubmed Id 

Author information authorships, 
corresponding_auth
or_ids 

Authors, Author Full 
Names, Author(s) ID 

authors, 
authors_count, 
researchers 

Authors, Author Full 
Names, Group 
Authors, Book 
Authors 

Author identifiers authorships.author.i
d 

Author(s) ID – Researcher Ids, 
ORCIDs 

Author affiliations authorships.instituti
ons, 
corresponding_instit
ution_ids, 
institution_assertion
s 

Affiliations, Authors 
with Affiliations, 
Correspondence 
Address 

research_org_names
, research_orgs, 
research_org_types, 
research_org_cities 

Addresses, 
Affiliations, Reprint 
Addresses 

Country information countries_distinct_c
ount, 
authorships.instituti
ons.country_code 

derived from 
Affiliations 

research_org_countr
y_names, 
research_org_countr
ies 

derived from 
Addresses 

Abstract abstract Abstract abstract Abstract 

Keywords/descriptor
s 

keywords, concepts, 
topics 

Author Keywords, 
Index Keywords 

concepts, 
mesh_terms 

Author Keywords, 
Keywords Plus 

Subject classification primary_topic_field
_display_name, 
primary_topic_doma
in_display_name, 
primary_topic_subfi
eld_display_name 

Index Keywords category_for, 
category_for_2020, 
category_rcdc, 
category_hrcs_hc 

WoS Categories, 
Research Areas 

Citation counts cited_by_count, fwci Cited By times_cited, 
recent_citations 

Times Cited, WoS 
Core, Times Cited, 
All Databases 

Reference lists referenced_works, 
referenced_works_c
ount 

References referenced_pubs, 
reference_ids 

Cited References, 
Cited Reference 
Count 

Normalized citation 
indicators 

citation_normalized
_percentile_value, 
citation_normalized
_percentile_is_in_to
p_10_percent, 
citation_normalized
_percentile_is_in_to
p_1_percent 

– field_citation_ratio, 
relative_citation_rati
o 

Highly Cited Status, 
Hot Paper Status 

Funding information grants Funding Details, 
Funding Texts 

funders, 
funding_section, 
supporting_grant_id
s 

Funding Orgs, 
Funding Name 
Preferred, Funding 
Text 

Publisher 
information 

– Publisher publisher Publisher, Publisher 
City, Publisher 
Address 
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Metadata category OpenAlex fields Scopus fields Dimensions fields Web of Science 
fields 

Open access 
information 

open_access_is_oa, 
open_access_oa_stat
us, 
open_access_oa_url, 
best_oa_location 

Open Access open_access Open Access 
Designations 

Full text/repository 
location 

best_oa_location_pd
f_url, 
primary_location_p
df_url, locations 

– linkout, 
dimensions_url 

– 

Altmetrics – – altmetric, 
altmetric_id 

– 

SDG classification sustainable_develop
ment_goals 

– category_sdg – 

Biomedical indexing mesh Chemicals/CAS, 
Molecular Sequence 
Numbers 

mesh_terms Pubmed Id 

Conference 
metadata 

– Conference Name, 
Conference Date, 
Conference Location 

– Conference Title, 
Conference Date, 
Conference 
Location, 
Conference Sponsor 

Usage metrics – – – 180 Day Usage 
Count, Since 2013 
Usage Count 
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Appendix D. Metadata field availability in Dimensions, 
OpenAlex, and Scopus 

The tables in this appendix present metadata field availability for 
Dimensions, OpenAlex, and Scopus. Web of Science is not included in the field-
level tables because its metadata were retrieved through a different procedure 
and were not available in a structured dataset comparable to those obtained 
from the other databases, as explained in Section 5.3.1, “Data Completeness.” 
 

Table D1  

 
Metadata fields in Dimensions 
 

Column Total Rows Available Values Missing Values 
funders 559 44 515 
research_org_countries 559 433 126 
score 559 559 0 
journal_title_raw 559 559 0 
funder_countries 559 44 515 
field_citation_ratio 559 396 163 
category_rcdc 559 236 323 
title 559 559 0 
pages 559 557 2 
date 559 559 0 
document_type 559 540 19 
issn 559 559 0 
research_org_cities 559 424 135 
research_org_types 559 406 153 
journal_title 559 559 0 
year 559 559 0 
date_print 559 376 183 
category_hra 559 137 422 
supporting_grant_ids 559 26 533 
category_for_2020 559 550 9 
category_hrcs_rac 559 79 480 
referenced_pubs 559 496 63 
category_icrp_ct 559 17 542 
mesh_terms 559 39 520 
authors 559 553 6 
altmetric_id 559 559 0 
times_cited 559 559 0 
publisher 559 552 7 
relative_citation_ratio 559 85 474 
journal_lists 559 499 60 
linkout 559 420 139 
issue 559 495 64 
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Column Total Rows Available Values Missing Values 
pmid 559 106 453 
research_org_state_names 559 145 414 
authors_count 559 559 0 
doi 559 559 0 
pmcid 559 74 485 
altmetric 559 180 379 
id 559 559 0 
journal_id 559 559 0 
volume 559 559 0 
date_inserted 559 559 0 
reference_ids 559 496 63 
researchers 559 522 37 
category_uoa 559 535 24 
concepts 559 558 1 
category_hrcs_hc 559 127 432 
abstract 559 503 56 
research_org_names 559 436 123 
open_access 559 559 0 
source_title_title 559 559 0 
research_orgs 559 406 153 
concepts_scores 559 558 1 
category_sdg 559 277 282 
recent_citations 559 559 0 
type 559 559 0 
date_online 559 467 92 
category_for 559 550 9 
research_org_state_codes 559 51 508 
dimensions_url 559 559 0 
source_title_id 559 559 0 
category_bra 559 133 426 
research_org_country_names 559 433 126 
category_icrp_cso 559 10 549 
funding_section 559 26 533 
acknowledgements 559 61 498 
clinical_trial_ids 559 1 558 
subtitles 559 1 558 

 
Note. The tables report all metadata fields retrieved from each database through APIs or data 
exports. The objective is to assess field availability rather than conceptual equivalence. Some 
fields correspond to system-level or technical metadata and were not necessarily used in the 
analysis.  
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Table D2  

 
Metadata fields in OpenAlex 
 

Metadata category Total 
Rows 

Available 
Values 

Missing 
Values 

best_oa_location_source_host_organization 559 354 205 

cited_by_api_url 559 559 0 

primary_topic_domain_display_name 559 559 0 

display_name 559 559 0 

primary_topic_id 559 559 0 

primary_topic_score 559 559 0 

primary_location_source_issn 559 559 0 

updated_date 559 559 0 

primary_topic_field_display_name 559 559 0 

ids_mag 559 368 191 

countries_distinct_count 559 559 0 

best_oa_location_license 559 368 191 

primary_location_license 559 355 204 

cited_by_percentile_year_min 559 559 0 

best_oa_location_is_accepted 559 422 137 

ids_doi 559 559 0 

primary_topic_display_name 559 559 0 

topics 559 559 0 

primary_topic_field_id 559 559 0 

datasets 559 2 557 

institutions_distinct_count 559 559 0 

sustainable_development_goals 559 402 157 

best_oa_location_source_id 559 422 137 

best_oa_location_pdf_url 559 321 238 

best_oa_location_source_is_oa 559 422 137 

primary_topic_subfield_display_name 559 559 0 

mesh 559 33 526 

apc_list 559 0 559 

related_works 559 559 0 

locations_count 559 559 0 

language 559 559 0 
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ids_pmcid 559 46 513 

primary_location_source_issn_l 559 559 0 

primary_location_landing_page_url 559 559 0 

id 559 559 0 

cited_by_percentile_year_max 559 559 0 

primary_location_version 559 366 193 

is_retracted 559 559 0 

citation_normalized_percentile_value 559 557 2 

is_paratext 559 559 0 

concepts 559 559 0 

primary_location_is_oa 559 559 0 

primary_location_source_type 559 559 0 

citation_normalized_percentile_is_in_top_1_per
cent 

559 557 2 

corresponding_institution_ids 559 171 388 

citation_normalized_percentile_is_in_top_10_pe
rcent 

559 557 2 

open_access_oa_status 559 559 0 

biblio_issue 559 505 54 

versions 559 0 559 

primary_location_source_is_in_doaj 559 559 0 

keywords 559 557 2 

best_oa_location_landing_page_url 559 422 137 

institution_assertions 559 0 559 

open_access_any_repository_has_fulltext 559 559 0 

primary_topic_subfield_id 559 559 0 

best_oa_location_license_id 559 368 191 

best_oa_location_version 559 422 137 

title 559 559 0 

locations 559 559 0 

primary_location_source_host_organization_lin
eage_names 

559 499 60 

referenced_works 559 516 43 

best_oa_location_is_published 559 422 137 

best_oa_location 559 0 559 

primary_location_source_host_organization_lin
eage 

559 499 60 

best_oa_location_source_is_core 559 422 137 

open_access_oa_url 559 422 137 

indexed_in 559 556 3 
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biblio_first_page 559 459 100 

primary_location_source_id 559 559 0 

best_oa_location_source_host_organization_line
age_names 

559 354 205 

type_crossref 559 559 0 

best_oa_location_source_is_in_doaj 559 422 137 

open_access_is_oa 559 559 0 

apc_paid 559 0 559 

publication_date 559 559 0 

grants 559 12 547 

primary_location_pdf_url 559 266 293 

best_oa_location_is_oa 559 422 137 

biblio_last_page 559 459 100 

primary_topic_domain_id 559 559 0 

referenced_works_count 559 559 0 

corresponding_author_ids 559 186 373 

publication_year 559 559 0 

primary_location_source_display_name 559 559 0 

primary_location_source_is_core 559 559 0 

authorships 559 558 1 

cited_by_count 559 559 0 

primary_location_is_published 559 559 0 

counts_by_year 559 490 69 

doi 559 559 0 

fulltext_origin 559 422 137 

primary_location_source_host_organization_na
me 

559 499 60 

biblio_volume 559 559 0 

best_oa_location_source_host_organization_na
me 

559 354 205 

ids_openalex 559 559 0 

best_oa_location_source_host_organization_line
age 

559 354 205 

primary_location_source_is_oa 559 559 0 

best_oa_location_source_display_name 559 422 137 

abstract 559 552 7 

ids_pmid 559 100 459 

fwci 559 557 2 

primary_location_source_host_organization 559 499 60 

best_oa_location_source_issn 559 366 193 
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primary_location_license_id 559 355 204 

best_oa_location_source_issn_l 559 366 193 

type 559 423 136 

primary_location_is_accepted 559 328 231 

has_fulltext 559 257 302 

created_date 559 257 302 

best_oa_location_source_type 559 128 431 
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Table D3  

 
Metadata fields in Scopus 
 

Column1 Total Rows Available Values Missing Values 
dc:creator 559 559 0 
prism:url 559 559 0 
prism:aggregationType 559 559 0 
prism:issn 559 378 181 
prism:issueIdentifier 559 515 44 
doi 559 559 0 
citedby-count 559 559 0 
source-id 559 559 0 
subtypeDescription 559 559 0 
openaccessFlag 559 559 0 
pubmed-id 559 39 520 
link 559 559 0 
prism:publicationName 559 559 0 
prism:volume 559 558 1 
freetoread_value 559 407 152 
dc:identifier 559 559 0 
prism:coverDate 559 559 0 
affiliation 559 552 7 
openaccess 559 559 0 
dc:title 559 559 0 
subtype 559 559 0 
freetoreadLabel_value 559 407 152 
eid 559 559 0 
prism:pageRange 559 486 73 
@_fa 559 559 0 
prism:coverDisplayDate 559 425 134 

 
Note. For the data retrieved through the Scopus free API version, only partial results were 
available due to access limitations. 
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Appendix E. Most cited authors and documents in SSA 

Table E1  

 
Most cited authors in SSA 
 

Rank Author Articles Affiliation Country 
1 Chimonyo M 115 University of KwaZulu-Natal South Africa 
2 Giller KE 115 Wageningen University Netherlands 
3 Gous RM 113 University of KwaZulu-Natal South Africa 
4 Hoffman LC 111 Stellenbosch University South Africa 
5 Cloete SWP 107 Stellenbosch University South Africa 
6 Dzama K 91 Stellenbosch University South Africa 
7 Menkir A 88 International Institute of Tropical 

Agriculture 
Nigeria 

8 Vanlauwe B 83 Tropical Soil Biology and Fertility Institute Kenya 
9 Badu-Apraku B 82 IITA Ghana/UK 
10 Kahi AK 79 Egerton University Kenya 
11 Shimelis H 75 University of KwaZulu-Natal South Africa 
12 Labuschagne 

MT 
69 University of the Free State South Africa 

13 Neser FWC 66 University of the Free State South Africa 
14 Muchenje V 64 University of Fort Hare South Africa 
15 Struik PC 60 Wageningen University Netherlands 

 
 
  



 
288 

Table E2  

 
Most cited publications in SSA 
 

 Paper Title Citations 
1 Keating BA, 

2003, Eur J 
Agron 

An overview of APSIM, a model designed for farming 
systems simulation 

1,770 

2 Gil Mi, 2000, J 
Agric Food 
Chem 

Antioxidant activity of pomegranate juice and its 
relationship with phenolic composition and processing 

1,586 

3 Six J, 2002, 
Agronomie 

Soil organic matter, biota and aggregation in temperate 
and tropical soils 

855 

4 Zorner RJ, 2008, 
Agric Ecosyst 
Environ 

Agricultural intensification and ecosystem properties 675 

5 Pretty J, 2011, 
Int J Agric 
Sustain 

Sustainable intensification in African agriculture 586 

6 Davidson Ea, 
2002, Agric For 
Meteorol 

Pulse-labeling studies of carbon cycling in forests 525 

7 Cooper PJM, 
2008, Agric 
Ecosyst Environ 

Improving water productivity in agriculture: 
Challenges and opportunities 

463 

8 Palm CA, 2001, 
Agric Ecosyst 
Environ 

Organic inputs for soil fertility management in tropical 
agroecosystems 

442 

9 Muchuweti A, 
2006, Agric 
Ecosyst Environ 

Heavy metal content of vegetables irrigated with 
mixtures of wastewater and sewage sludge 

439 

10 Swift MJ, 2004, 
Agric Ecosyst 
Environ 

Biodiversity and ecosystem services in agricultural 
landscapes 

418 

11 Deressa Tt, 
2011, J Agric Sci 

Adaptation to climate change in agriculture: Evidence 
from Ethiopia 

405 

12 Qadir M, 2010, 
Agric Water 
Manage 

The challenges of wastewater irrigation in developing 
countries 

403 

13 Mapanda F, 
2005, Agric 
Ecosyst Environ 

The impact of land-use change on soil fertility in 
Zimbabwe 

386 

14 Egoh B, 2008, 
Agric Ecosyst 
Environ 

Integrating ecosystem services into conservation 
assessments 

375 

15 Rockstrom J, 
2010, Agric 
Water Manage 

Managing water in rainfed agriculture 362 
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Appendix F. Policy documents with references 

Note. Only documents containing references were considered for this list 

 

ID Title Reference 

DOC006 Strategic environmental and social assessment (SESA) 67 

DOC007 The challenges of access to financial services in the agricultural 
sector in Mozambique 

9 

DOC008 Monitoria, marcação e conservação de tartarugas marinhas em 
Moçambique: relatório anual 2017/18 

15 

DOC012 Relatório de inventário florestal da área para a exploração para 
fins de produção de carvão vegetal na comunidade de Sauli, 
distrito de Metuge, província de Cabo Delgado 

10 

DOC013 Relatório de inventário florestal da área de exploração para fins 
de produção de carvão vegetal na comunidade de Giote, distrito 
de Ancuabe, província de Cabo Delgado 

10 

DOC014 Relatório de auditoria de salvaguardas ambientais e sociais no 
âmbito do Projecto MozFIP 

7 

DOC015 Relatório da contagem aérea de fauna bravia na Reserva 
Nacional do Gilé 

8 

DOC016 Relatório da contagem aérea de fauna bravia no Complexo de 
Marromeu 

13 

DOC018 Avaliação de operadores florestais em 2021 e análise 
comparativa dos resultados com as avaliações realizadas em 2015 
e 2018 

8 

DOC019 Assessment of the carrying capacity for wildlife 27 

DOC020 Avaliação social e de conflitos/estratégia de mitigação de riscos 
sociais 

26 

DOC024 Investigação e monitoria de espécies e ecossistemas nas áreas de 
conservação marinhas em Moçambique: Parque Nacional das 
Quirimbas, 2017 

19 

DOC025 Trend report of the Malabo Declaration biennial evaluation 7 

DOC029 Causas de desmatamento e da degradação florestal nos distritos 
abrangidos pelo Programa de Gestão Integrada de Paisagens de 
Cabo Delgado (PROGIP-CD) e proposta de soluções 

24 

DOC030 Study of the distribution, abundance and conservation status of 
common hippopotamus (Hippopotamus amphibious) 

9 

DOC031 Cadeia de fornecimento e consumo de combustíveis lenhosos 
nas cidades de Pemba e Montepuéz 

13 

DOC032 Caracterização de seis distritos abrangidos pelo Parque Nacional 
das Quirimbas: relatório do estudo sócio-económico – Parte I 

5 

DOC033 Aerial census report for Maputo Special Reserve, Futi Corridor 
and the Sanctuary Area, September 2016 

10 

DOC034 Definição de florestas, desmatamento e degradação florestal no 
âmbito do REDD+ 

8 

DOC037 Updated Pest Management Plan (PMP) 12 

DOC041 Plano de Gestão Ambiental e Social do Regadio Samora Machel 38 
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DOC042 Pest Management Plan (PMP) 12 

DOC045 Avaliação do impacto e elaboração dos projectos executivos de 
reabilitação em alguns regadios afectados pelo ciclone Idai na 
província de Manica 

16 

DOC046 Plano de Gestão Ambiental e Social do Regadio de Move-
Mugendere 

39 

DOC047 Plano de Gestão Ambiental e Social para o Regadio de Morire 0 

DOC048 Plano de Gestão Ambiental e Social do Regadio de Kupedja 
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