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In this paper, we perform a bibliometric analysis of published climate change research in Burkina Faso 
for the period of 1987 to 2018. More specifically, this article aims at (1) revealing the temporal, and 
categorical patterns in climate change research; (2) summarizing the global research trends from 
multiple perspectives; and (3) providing an alternative demonstration of research advancements about 
climate change which may serve as a potential guide for future research in Burkina Faso. Scopus, ISI 
Web of Science, and Google Scholar were used to collect publications data. The initial search yielded 
five hundred and sixty-six publications. After removing duplicated documents and application of 
inclusion/exclusion criteria, 349 documents were retained for analysis. The study reveals that since the 
beginning of this century, the study on climate change is increasing in the scientific community, and 
publications are widely distributed in a large number of journals. Climate change has been studied in 
connection with other topics such as agriculture, health and  diseases, water resources and  wetlands. 
These results suggest that research productivity in the area of climate change in Burkina Faso has 
increased since the beginning of this century. However, there is a lack of studies connecting climate 
change and aquatic fauna in Burkina Faso. These results could help to orient the national research in 
the matter of climate change and its implications. 
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INTRODUCTION 
 
Nowadays, the climate change concept is increasingly 
used in the scientific community over the world (Lukwale 
and Sife, 2017). Burkina Faso like many countries in 
Africa is vulnerable to the impacts of climate change 
(Ouédraogo et al., 2010). The country is a  predominantly 

agricultural economy (Zougmoré et al., 2018). The sector 
contributes to 30% of GDP and occupies 90% of people 
(FAO, 2015). This implies that its economy and 
development depend mainly on natural resources that 
are  vulnerable  to  climate  variability  and  change (Sarr,
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2012). In a context that climate change poses a critical 
threat to the survival of our planet (Smith et al., 2012; 
IPCC et al., 2013) and occupies a central place in most 
environmental subjects (Epule-Epule et al., 2017), 
scientists are tackling a lot of questions about it (Marx et 
al., 2017). Policy-makers are also aware of climate 
change challenges (CCNUCC, 2009). Many studies 
already demonstrated that climate change affects water 
resource in Burkina Faso (Bambara et al., 2013; Bodian 
et al., 2013; Greimel et al., 2018) and food security 
(Clover, 2003; Vermeulen et al., 2012). Then, climate 
change has been approached in the literature in various 
ways. Nevertheless, information is sparse and there is a 
need to collect, analyze the structure and characteristics 
of scientific publications, and to synthesize them to 
orientate future research. Moreover, there are no 
bibliometric studies on the trends of research concerning 
the climate change area. Therefore, the present study, 
which is a knowledge synthesis analyses the climate 
change research trends by attempting to provide answers 
to questions about the structure and characteristics of 
climate change research in Burkina Faso by assessing 
the past and current state of knowledge on the subject of 
climate change in Burkina Faso using bibliometric 
research. Otherwise, National adaptation strategies 
should base on important scientific research (CCNUCC, 
2012). The main questions are about (1) research that 
has been already done, (2) information need to be 
collected, and (3) future orientation of climate research in 
Burkina Faso. Bibliometric research is a branch of 
Bibliology widely used to analyze the products of 
scientific research contained in various types of journals 
(Perea-Moreno et al., 2018). It is a statistical method 
used for assessing trends in a specific subject (Mao et 
al., 2018) and a good tool to analyze the structure and 
characteristics of scientific publications, collect data and 
orientate future research (Barbosa and Schneck, 2015; 
Liang and Gong, 2017; Mao et al., 2018).  
 
 
MATERIALS AND METHODS 
 
Study area 
 
Burkina Faso is located in the center of West Africa between 
latitudes 09°20'N and 15°N and longitudes 05°03'W and 02°30'E 
with an area of 274 200 km

2
. It is a continental country without 

direct access to the sea. Its climate is the Sahelo-Sudanian type 
and is characterized by extremes of temperature oscillating 
between 15 and 40°C with an average of 28.8°C (Mouhamed et al., 
2013) as well as considerable rainfall variations ranging from an 
average of 350 mm in the North (Sahelian climate) to 1200 mm in 
the South-West (Ouédraogo et al., 2010). This situation over the 
country has been characterized for several decades by a decrease, 
irregular rainfall, and a weakening of ecosystems (Ki et al., 2013). 
 
 
Search strategy 
 
The knowledge synthesis consists of two parts: a literature review 
and bibliometric analysis. For the  literature  review,  the  data  were  
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collected online for four weeks, from the 1st to the 28th of 
September 2018 at the University of Groningen. The data collection 
used three well-known bibliometric search engines to collect 
scientific publications from several journal databases. These were 
Web of Science (WoS), Elsevier Scopus (Scopus), and Google 
Scholar for relevant publications. These research engines provide 
comprehensive and standardized data and have been widely used 
by academia (Gao et al., 2016; Lukwale and Sife, 2017). The period 
of publications covered by the three-search engine during this 
research lasted from 1987 to 2018, for a total of 31 years. We did 
not use Google Scholar directly because it tended to include other 
items that are not useful for our study. So, Google Scholar has 
been only used when the document was not accessible on WoS or 
Scopus. These search engines were retained because of their 
accessibility to an important number of publications (Perea-Moreno 
et al., 2018; Tessier et al., 2016). Our search in WoS and Scopus 
focused on seven (07) keywords in two languages (English and 
French): ‗Climate change‘, ‗Changement climatique‘, ‗Global 
change‘, ‗Changement global‘, ‗Global warming‘, ‗Rechauffement 
global‘ and ‗Burkina Faso‘. The choice of these two languages is 
because Burkina Faso is a French-speaking country and then, the 
national language is French. Concerning English, it is since this 
language constitutes nowadays the main language used in the 
scientific community (Ferguson et al., 2011). Each keyword linked 
to climate change has been paired with the country name "Burkina 
Faso" and has been entered into the search box of each search 
engine and listed articles were downloaded. In the Web of Science 
search field, each of the keywords is linked with Burkina Faso using 
the "*" symbol. In Scopus and Google Scholar, the Boolean 
operator "AND" has been used for keyword matching. When the 
article is not accessible on these engines, we copy the title and 
launch the Google Scholar search. If access still not possible, we 
just copy the title, the abstract, the year of publication, the names of 
the authors and the name of the journal into a Word file. Article 
which summary is not accessible are discarded from analysis.  
 
 
Inclusion and exclusion criteria 
 
Inclusion 
 
The search was restricted to studies conducted in Burkina Faso or 
a geographical area including Burkina Faso. After the raw data 
collection, only the publications having Burkina Faso, Africa, the 
world, or a part of the world including Burkina Faso as a field or 
subject of study were considered for the bibliometric analysis. The 
second criteria to include publication was the topic addressed.  
 
 
Exclusion 
 
The publications where Burkina Faso was not concerned by the 
study were excluded even if the author(s) are from Burkina Faso. 
The studies that had no publication date nor the author(s), nor 
journal name were also removed. We have also excluded the 
duplicated publications and only one of these documents was 
retained for analysis. 
 
 
Data organization and analysis 
 
After downloading, the publications are listed on an Excel sheet 
with the following information: Publication title, first author name 
and  et al., document type, study area, research topics, journal 
name (where the paper has been published), keywords used, and 
search engine used. For the Bibliometric analysis, we first analyzed 
downloaded documents by type (article, poster, books, conference 
paper, etc), year of publication, and locality. Secondly, we analyzed  
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Figure 1. Number of publications by keywords. 

 
 
 
the publications according to the research topic, to highlight favorite 
topics. We also determined the total number of published papers 
(TP) and growth index (GI) for each subject of the top 10 
considering publications dating from 2000 to 2018. The delimitation 
of this period in the calculation of GI is because, during this period, 
the published papers are more homogenic than the period before 
where papers are sparse, minor, and which consideration could 
make bias in the result interpretation. The growth index shows, for 2 
periods of the same duration, which period has an increase in the 
number of publications (Picard-Aitken et al., 2015). To do that, we 
first determined the date (year) of the first and last publications 
during this century as the global period of each top 10 main 
subjects. After that, we subdivided this period into two sub-periods 
with the same length when the number of years is paired and x+1 
(for the first period) and x (for the second period), when the number 
is impaired. This formula has been used to determine growth index: 

   
∑                       

∑                       
. Where P2 means second sub-period 

beginning in c year and ending in d year; P1 means first sub-period 
beginning in a year and ending b year. The relative growth rate 
(RGR) was calculated using this formula:  

where,    and    are the cumulative 

number of publications in the years    and   . The RGR is the 
increase in the number of publications per unit of time. For our 
analysis, we have just considered the period covering 2000 to 2018 
as before that period, data are discontinuous. The software R 
version 4.0.2 was used to carry out statistical analysis.  

 
 
RESULTS 
 

Our initial search on WoS, Scopus, and Google Scholar 
databases yielded 566 publications. After application of 
exclusion criteria, only 349 publications have been 
submitted to bibliometric analysis. 
 
 
Keywords research 
 
According  to  keyword  research,  ―climate  change‖   has  

yielded the most publications with 371 documents 
(61.66%). No document has been downloaded by 
―Changement global‖ and ―rechauffement global‖ (Figure 
1). Then, only 3 documents were found using French 
word with ―Changement climatique‖.  
 
 
Study areas  
 
Six regions (study areas) were encountered in addition to 
Burkina Faso: Africa, Developing Countries, Sahel, Sub-
Saharan Africa, West Africa, and World. Most papers are 
focused on Burkina Faso, up to 57%. About 17% of the 
documents deal with the West Africa region, 7% for 
Africa, 7% for World and 7% for the Sahel. Only 2-3% 
and of the studies concern respectively Sub-Saharan 
Africa and developing countries including Burkina Faso 
(Figure 2).  
 
 
Types of publications 
 
As part of the work done on climate change concerning 
Burkina Faso, most documents, up to 94%, were 
scientific articles. The remaining 6% are books, parts of 
books, conference papers and posters, or reports (Figure 
3).  
 
 
Trend of total publications  
 
The analysis of publications per year revealed a rapid 
growth in research on climate change in Burkina Faso 
since the beginning of the 21

st
 century (Figure 4). The 

histogram shows a fast growth that can be assimilated to 
exponential growth; going from above one publication per  

RGR =  lnN2 − lnN1  t2 − t1    
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Figure 2. Proportion of publications according to the covered area. 

 
 

 

 
 

Figure 3. Proportion of publications according to the type 
of publication. 

 
 
 

year to more than 35 publications after 2011.  
 
 

Main topics of publications  
 

The various themes discussed have been grouped into 
23 topics according to their similarities (Figure 5). The 
most widely  emerging  topic  is  agriculture  with  16%  of 

publications. Around 80% (278) of publications are 
concerning the top ten topics: Agriculture, Health and 
Disease, Adaptation, Forest, Land use and Land change, 
Water resource and wetlands, drought and assimilate, 
Food and nutrition, Temperature-rainfall, and Animal and 
Livestock.  
 
 
Relative growth rate 
 

All publications output in the field of climate change 
collected are represented in Figure 6. It shows that the 
rate of publications decreases gradually from 2003 
(RGR=1.012) to 2018 (RGR=0.109). 
 
 
Growth index (GI) 
 
The analysis of the top 10 main topics GI‘ shows that all 
of them have registered an increase during their second 
period, which explains the fact that GI is superior to 1. 
Except for ‗Health and Disease which occupies third 
place, the six other themes that have been widely 
disseminated in research are closely linked to Agriculture. 
In order of importance, we have: ‗Temperature and 
rainfall‘, ‗Food and nutrition‘, ‗Land use and land change‘, 
‗Forestry‘, ‗Water resources and wetlands‘ and ‗Drought, 
desertification…‘ (Figure 7). 

The variation tendency of each main topic related to 
climate change is illustrated in Figure 8. This figure 
reveals that the discussion of ‗Agriculture‘ and ‗Food – 
Nutrition‘ register best-fitting exponential increasing. 
However, the publications related to ‗Temperature and 
Rainfall‘ and ‗Animal and Livestock‘ decrease slowly. The 
others are increasing slowly and linearly.  
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Figure 4. Trend of total publications according to the years. 

 
 
 

 
 

Figure 5. Number of publication per main topics. 
Labels: BNR: Biodiversity and Natural Resources; CDM: Conflicts and Decision Makers; DDEF: Drought, 
Desertification, Evapotranspiration and Fire; CGLP: Culture, Gender and Local Perceptions; ARVM: 
Adaptation, Risks, Vulnerability and Migration; WRW: Water Resources and Wetlands; RMR: Research, 
Mercure and Relief; LULC: Land Use, Land Cover. 
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Figure 6. Relative growth rate of publications. 

 
 
 

 
 

Figure 7. GI of top 10 main topics. 
Labels: LULC: Land Use and Land Cover; WRW: Water Resources and Wetlands; ARVM: 
Adaptation, Risks, Vulnerability and Migration; DDEF: Drought, Desertification, Evapotranspiration 
and Fire. 
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Figure 8. Trend of the number of publications per main topics. 
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DISCUSSION 
 
The general results of this study indicate an exponential 
increase in the number of publications on climate change 
in Burkina Faso from 1987 to 2018. 
 
 
Keywords research and types of publications 
 
In general, the bibliometric research on climate change 
by keywords in Burkina Faso is more favorable by using 
the English term as most publications are in English. This 
means that English was by far, the dominant language in 
the field of climate change research. The bibliometric 
research on climate change conducted by Sangam and 
Savitha (2019) also showed a large predominance of 
publications in English, that is, 97.78%. This result is 
similar to those of Yevide et al. (2016) who have also 
found 97% of articles published in English. Although 
Burkina Faso uses French as the national language, 
scientists are aware that it is important to communicate 
the results of their researches in English. Indeed, it is 
now recognized that most scientists use English to 
publish their results (Ferguson et al., 2011). This fact can 
be an important gap to the vulgarization and the 
dissemination of the research results, as a policymaker in 
Burkina Faso are less use English. Tao et al. (2016) have 
also shown that the fact that most articles are published 
in one language constitutes a disadvantage in the 
development of worldwide academic research. 

According to the types of publications, we observe a 
high number of scientific publications (articles) which 
represents 94% of documents downloaded. This proves 
that researchers are aware of the climate change reality 
in Burkina Faso and work to find the best conditions for 
people and decision-makers. The fact that there are few 
books compared to articles shows also that the concept 
of climate change has not yet reached a certain level of 
popularization. This could also constitute a gap in the 
dissemination of the results since the majority of Burkina 
Faso people are illiterate.  
 
 
Study area and main topics 
 
Studies regarding climate change have mainly focused 
on Agriculture and climate change Adaptation-
Vulnerability-Resilience. Climate change will affect 
negatively agriculture and will increase from southern 
West Africa with -13% to northern West Africa with -18%. 
In the context of Burkina Faso, the fact that rainfed 
agriculture constitutes the source of economy in Burkina 
Faso (Zougmoré et al., 2018) with more than 85% of the 
population who are farmers (Roudier et al., 2014), and 
because of the vulnerability of this sector to climate 
change, could explain the importance of studies about 
climate change impact on agriculture. According to 
Challinor  et   al.  (2007),  climate  change  will  negatively  
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impact on crop productivity in Africa because its 
agrosystems are vulnerable to climate variability. In 2012, 
Ouédraogo also showed that climate change would 
influence crops and livestock systems in Burkina Faso. 
Besides, developing countries are more vulnerable to 
climate change. Sathaye and Ravindranath (1998) 
showed  that climate change will highly affect energy and 
forestry in developing countries. Adaptation to climate 
change constitutes the third most topic already examined 
in the different climate change studies in Burkina Faso. 
Indeed, developing countries are more vulnerable to 
climate change and they need to make more efforts in 
climate change adaptation (Mertz et al., 2009). 
Furthermore, the vulnerability of households who are 
dependent on livestock in drier areas of developing 
countries could increase and induce poverty and inequity 
in these populations (Thornton, 2010). Some research 
conducted in Tanzania also showed the most publication 
on climate change adaptation, impacts/implication, and 
vulnerability (Lukwale and Sife, 2017). This means that 
these topics attracted increasing attention from scientific 
communities. Therefore, even if there were many studies 
on  climate change's impact on agriculture, it would be 
important to analyze these impacts on fisheries  whose 
products are the main source of animal protein for people 
of this country. Using Web of Science and Scopus does 
not allow to find scientific research on climate change 
impacts on fisheries in Burkina Faso which means that, 
even if it could exist some studies, there is probably a 
few. This bibliometric search, found only one reference 
about vulnerability of freshwater fisheries in West Africa  
to climate change (Carr and Hughes, 2014). 
 
 

Trend of publications and growth index (GI) 
 
The evolution of publications on themes related to climate 
change in Burkina Faso shows that the first publications 
concerned drought-desertification-evapotranspiration and 
bush fires in 1987 and 1992. Indeed, like many other 
countries of the sub-region, had just experienced the 
great droughts of the 1970s and 1980s, which led to 
famines can explain this fact. Considering global topics, 
we have noted an exponential increase of studies 
particularly since the beginning of this century. This trend 
is also approved by Theokritoff (2018) who has shown 
the commitment of the Burkina Faso Government to 
climate change over the past two decades. Many factors 
can explain this increase. Firstly, we noted that Burkina 
Faso signed the United Nations Framework Convention 
on Climate Change in 1993, before developing a National 
Strategy for the implementation of this Convention in 
2001. Since then, the country has drafted several 
programs and policies to ensure a better adaptation of 
populations to climate change. Moreover, the RGR even 
if decreases along the time with some fluctuations, the 
value remains positive. This means a decrease in 
publications globally. 
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Climate change via global warming is recognized to drive 
temperature increase and disturb rainfall, particularly in 
tropical areas during this century (Deng et al., 2017). This 
situation leads many researchers to analyze their 
evolution. 

While for all the themes, publications have progressed 
since 2000, it is not the same concerning 'Animals and 
Livestock' and 'Temperature and Rainfall' themes which, 
in addition to being the least addressed themes in the top 
10, have also experienced a slight decrease in their 
publications, as shown by the negative slopes of their 
regression curve. However, the work of Kabore et al. 
(2017) showed high variability in rainfall in the North and 
Sahel of Burkina Faso. This therefore, highlights the need 
for research in this area to provide adaptation measures 
to local populations whose sectors of activity are highly 
dependent on climatic variables such as rainfall. The 
decrease in rainfall and temperature research is 
particularly contrary to the situation of the West African 
region. Indeed Sultan et al., 2015, showed an upward 
trend in research on these themes in the West African 
region over the last three decades. A lack of adequate 
financial support (Lukwale and Sife, 2017), a lack of data, 
or evidence of low interest in these areas could explain 
this decrease. Indeed, although agriculture occupies 
more than 80% of the population, uneducated farmers 
who are engaged in subsistence farming mostly practice 
it. As a result, there are hardly any statistical data 
available to provide a solid scientific basis. However, it is 
demonstrated that climate change will affect negatively 
agriculture (Döll et al., 2014). This agriculture occupies a 
central role in the economy of the country by providing 
employment (Belem and Saqalli, 2017). 

The particular increase of the top 10 main topics is due 
to their implication in local population life. GI‘ shows that 
all of them have registered an increase during their 
second period. The themes with an index greater than or 
equal to 3 are closely related. Indeed, the practice of 
agriculture (GI=6.87) which is the main source of food 
(GI=3) for the populations requires land occupation 
(GI=3). Consequently, the lack of adequate food could 
constitute public health problems (GI=4.2). This 
agriculture is unfortunately rainfed, which makes it 
vulnerable to climatic hazards such as temperature and 
rainfall (GI=4). Since the beginning of the 21st century, 
Burkina Faso has been engaged in the implementation of 
agricultural development policies that have led to the 
strong production of policy documents (Traoré et al., 
2018). It is demonstrated since Conference of party 
(COP21) in 2015 that agriculture could be affected by 
climate change by modifying plants' growth and the 
abundance of some harmful and beneficial organisms 
associated with crops. Moreover, these results are also 
similar to those of Saguez et al. (2017) who showed that 
in recent years, changes have also been observed in 
certain plant and animal species with variations in 
temperature and precipitation, thus favoring the 
dissemination   and   spread   of   certain   diseases.  This 

 
 
 
 
observation reveals once again the need to pay special 
attention to these issues. The growing attention paid to 
these themes could also be explained by the demographic 
boom that the country has been experiencing since the 
beginning of the 21st century (Guengant et al., 2009), 
which has inevitably led to an increase in the number of 
researchers. In a nutshell, a greater number of published 
articles and a recent rapid increase in articles number 
related to climate change reveal the increased research 
focus on this topic. 
 
 

Conclusion 
 

This study based on the bibliometric research has 
highlighted the topics already discussed in Burkina Faso 
linked to climate change. It examined the trends of 
climate change research using a bibliometric approach 
based on 349 cited English and French publications from 
1987 to 2018. The main themes addressed so far about 
climate change in Burkina Faso revolve around 
Agriculture, Health and Disease, Adaptation, and others 
themes associated with agriculture such as rainfall, 
temperature, food, land use and vegetation. This work 
revealed that very few studies have been interested in 
the impact of climate change on the biodiversity 
specifically in animal in Burkina Faso. This study 
revealed that there is no study by now in the field of 
climate change impact on fish fauna in Burkina Faso. 
Overall, this study could help to a better understanding of 
the past trajectory of climate change research in Burkina 
Faso. It could help researchers to identify research gaps 
in the current research as well as help them to guide 
them in establishing future research directions. 
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