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1. Introduction

Big data is an ambiguous term that generally refers to massive unstructured vo-

lume of datasets available at autonomous and heterogeneous sources, which get
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updated within a fraction of a second (Singh et a/, 2015) [1]. Big data can usual-
ly be distinguished through three main features: volume, velocity and variety
(Hilbert, 2016; Taylor et al, 2014) [2] [3]. The emergence of big data was moti-
vated by recent unprecedented development of information and communication
technologies and associated shift towards digital production and dissemination
of information (Tu et al, 2017) [4]. For example, increasing number of online
search engines, social media and mobile phone use, represents potential sources
of big data.

Nowadays, scholarly documents are generated daily in varied formats ranging
from theses, technical reports, project proposals, working papers, conference
papers, book chapters, to original research papers and review articles (Khan et
al, 2017) [5]. Currently, there are a number of open access web search engines
that index the full text or metadata of large number of scholarly literature cov-
ering a wide range of disciplines. Google Scholar is, in this respect, considered to
be one of the most popular such open access web search engines. It was esti-
mated that Google Scholar’s database contains about 160 - 165 million docu-
ments (Orduna-Malea et al, 2015) [6]. Other estimates suggest that Google
Scholar covers about 87% of the total number of scholarly documents published
in English on the web (Khabsa and Giles, 2014) [7]. Due to massive volume of
the generated scholarly documents (Khan et al, 2017) [5], their variety and ve-
locity of generation, Google Scholar data should be considered from the Big data
perspective.

Egypt is one of the most vulnerable countries to climate change associated
risks that are expected to affect adversely all sectors in Egypt (Smith et aZ, 2013)
[8]. Owing to the significance of climate change impacts, researchers affiliated to
Egyptian universities and various research institutions have studied frequently
climate change associated risks and their implications (Hassaan and Abdrabo,
2014) [9]. Despite a relatively growing literature on climate change in Egypt, no
attempt was made to comprehensively survey the literature in the field of climate
change produced by Egyptian researchers, whether to identify existing gaps
and/or support the development of a research agenda in this respect.

The working paper in hand is intended to evaluate existing literature on cli-
mate change undertaken by Egyptian researchers and is available at Google
Scholar. For this purpose, systematic mapping approach was applied, which is
highly recommended in such evaluations, as it enables thematic analysis and al-
lows for the identification of gaps in the considered topic (Akoka et al, 2017)
[10]. Such an evaluation can contribute to portraying past and current state of
research on climate change and highlighting existing gaps in the literature and
consequently identifying those areas of research that need to be considered in

the future.

2. Data and Methodology

To evaluate literature on climate change undertaken by Egyptian researchers
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available in Google Scholar a methodology of six main steps was applied namely;
identifying data frame, framing questions, developing search criteria, conduct
search, screening scholarly records and finally classification and evaluation
(Figure 1). Each of these steps is briefly discussed in the remaining part of this
section.

The time frame of the intended evaluation had to be clearly defined. In this
respect, the period extending between 2007 and 2017 was selected to undertake
the evaluation. During this period IPCC 4™ Assessment Report (AR4) (IPCC,
2007) [11] and IPCC 5th Assessment Report (AR5) (IPCC, 2014) [12] were is-
sued in 2007 and 2013 respectively. The two reports provided most evidence on
climate change and associated significant impacts on various aspects of human
life. This, in turn, attracted more researchers to consider climate change topics.

Using the keywords “Egypt, Nile Delta, Red Sea”, “Global warming” OR
“greenhouse gases” OR “sea level rise” OR “inundation” OR “vulnerability” OR
“adaptation” OR “mitigation”, a number of searches for literature on climate
change was undertaken using Google Scholar (Google, 2017) [14]. The searches,
which covered the time period 2007-2017, were only applied to the research
titles. Due to varied forms of scholarly documents existing in Google Scholar,
there was a need to develop a set of screening criteria to restrict the search re-
sults to the scope of the evaluation and its time frame. Accordingly, it was de-
cided, based on above discussion on IPCC reports, that the evaluation would
consider only original research papers published by Egyptian researchers during
the period 2007-2017.

Thereafter, these inclusion criteria were applied to the extracted scholarly

__[ Framing ] [ Identifying ]
questions time frame
| [
!
[ Conducting search

Developing
Screening criteria

Scholarly records

v

Screening records

\.

Eligible
scholarly records
]

Ineligible
scholarly records

Classification and
Evaluation

\_

Figure 1. Methodology. Adopted from (Akoka et al, 2017; Cohen, 2017) [10] [13].

DOI: 10.4236/jdaip.2018.63005

69 Journal of Data Analysis and Information Processing


https://doi.org/10.4236/jdaip.2018.63005

M. A. Hassaan

documents. As a result of screening process, all forms of scholarly documents
other than original research papers (e.g. theses, book chapters, reports and
working papers) were excluded. Similarly, all original research papers that were
undertaken by non-Egyptian researches were, also, excluded.

This is mainly due to research papers published in conferences proceedings
have usually less reputation compared to journal articles (Derntl, 2014;
Gonzalez-Albo and Bordons, 2011) [15] [16]. Similarly, articles published in in-
ternational journals have higher impact factors relative to local research jour-
nals.

Finally, all eligible scholarly documents were classified and analyzed in the
light of the questions framed-earlier to identify the number of produced research

papers, trend and forms of publications, and the main investigated themes.

3. Results and Discussion

As a result of searches conducted on Google Scholar, 268 scholarly documents
on climate change topics were extracted. Screening these documents based on
inclusion criteria, 79 documents were excluded as they were not original re-
search papers or undertaken by non-Egyptian researchers. This means that there
are 189 research papers on climate change topics undertaken by Egyptian re-
searchers during the period 2007-2017 (Table 1).

In terms of publication form, major proportions of the produced research pa-
pers (67%) were published in peer reviewed international journals, 27% were
presented and published in conference proceedings. Meanwhile, only 6% of

these research papers were published in national research journals (Figure 2).

Table 1. Number of literature on climate change undertaken by Egyptian researchers
during the period 2007-2017.

Year Conferences Proceedings National Journals International Journals Total
2007 7 2 1 10
2008 3 0 0 3
2009 5 0 5 10
2010 3 1 10 14
2011 5 0 3 8
2012 6 0 7 13
2013 6 2 21 29
2014 2 1 22 25
2015 4 3 20 27
2016 7 1 21 29
2017 3 1 17 21
Total 51 11 127 189
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3.1. Trend Analysis

Despite that the number of published articles fluctuated over the period
2007-2017, a trend was found as the number of articles increased from 10 ar-
ticles in 2007 to 29 in 2013 and 2016. Generally, it was found that the number of
published articles over the period 2007-2017 increased steadily. The average
trend formula indicates that the number of published article increased by 2.3 ar-

ticles annually on average (Figure 3).

Conferences
Proceedings
27%

International journals
67%

National journals
6%

Figure 2. Relative distribution of research papers on climate change topics according to publication forms.

Linear Trend Model
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Figure 3. Annual evolution of published literature over the period 2007-2017.
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Looking into different forms of publication, it was found that each had its own
trend. For instance, it was found that the proportion of research papers pub-
lished in peer-reviewed international journals has increased from 10% in to 81%
of total research papers in 2007 and 2017 respectively. By contrast, the share of
research papers published in conference proceedings decreased notably from
70% to 14% of the total research papers published annually during this period.
Similarly, the share of papers published in national research journals decreased
from 20% to 5% with minor proportion of the total published research papers
during the same period (Figure 4).

Such a trend of increasing proportions of research papers published in
peer-reviewed international journals and decreasing papers presented in confe-
rences with stagnant minor proportions of research paper published locally
could reflect a general improvement in the quality of the produced literature

over time.

3.2. Thematic Analysis

The research papers undertaken by Egyptian researches on climate change dur-
ing the period 2007-2017, considered a wide range of themes, with agriculture
sector and food security coming first with a combined 29.6% of the total litera-
ture. This was followed by sea level rise, water resources, Global warming and
urban areas with 22.8%, 7.4%, 6.9% and 6.3% of the total research papers, re-
spectively. This means that about 75% of the produced literature dealt with only
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Figure 4. Trends of research papers proportions published in different forms.
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five themes (Figure 5).

Also, it was noticed that some important topics in climate change arena, such
as energy, health, tourism and antiquities, awareness, and environment, received
less attention. For example, only 19 research papers considered these themes to-
gether, which accounted for about 10% of the total number of research papers
published during the period 2007-2017 (Table 2).

It should be noted that despite the large proportion of research papers in the
field of agriculture and food security, about 44.6% of these articles were pub-
lished in either conference proceedings or in local research journals. Similarly,
66.7% of the total articles on urban areas were published in conference proceed-
ings. This could reflect a low reputation of the literature produced in these two
fields (Figure 6).

Meanwhile, although limited number of articles on Energy, environment,
perception and awareness and tourism and antiquities themes, they totally were
published in international journals, which reflects generally higher quality of li-

terature.

3.3. Contributing Affiliations

Egypt has a considerable research system that consists of 25 and 29 government
and private universities, respectively. There are also a large number of national
thematic research centers affiliated with different ministries, such as National

Research Center and National Institute of Oceanography and Fisheries, affiliated
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Figure 5. Proportions of literature per most frequent investigated topics.
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Table 2. Number and proportions of literature per different themes.

Conferences National International

Themes i Total %
Proceedings  Journals Journals
Perception and awareness 0 0 4 4 2.1
Sea level rise 13 1 29 43 228
Energy 0 0 3 3 1.6
Environment 0 0 6 6 3.2
Global Warming and GHGs 1 0 12 13 6.9
Health 0 1 4 5 2.6
Livestock and animal production 0 2 6 8 4.2
Surface and groundwater resources 4 0 10 14 74
Tourism and antiquities 0 0 1 1 0.5
Urban areas 8 0 4 12 63
Agriculture and food security 18 7 31 56  29.6
Wetlands 3 0 5 8 4.2
Others 4 0 13 16 85
Total 51 11 128 189 100
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Figure 6. Number of different form of publications per most frequent investigated topics.

with the National Academy of Science-Ministry of Higher Education, National
Water Research Center affiliated with the Ministry of Water Resources and Irri-
gation and National Agricultural Research Center affiliated with the Ministry of
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Agriculture, (SCU, 2012) [17]. This research system involves large number of
researchers in wide range of disciplines. For instance, it was estimated that gov-
ernment universities employ more than 77,000 academics (Hassaan and Abdra-
bo, 2014) [9].

Identification of the contribution of various affiliations to the published lite-
rature was classified according to the affiliation of the first author. In this re-
spect, it was found that 45% of the total literatures were carried out by research-
ers affiliated with universities (Figure 7). Meanwhile, 47% of the total scholar
documents were undertaken by researchers affiliated to national research cen-
ters, with major contribution by Agriculture Research Center and National Wa-
ter Research with a combined contribution of 38% of the total literature pro-
duced during the period 2007-2017.

It is worth stressing, again, that considerable proportions of the undertaken
research papers had low quality and less reputation. For example, this propor-
tion was 41.3% of the total research papers in the case of National Agricultural
Research Center and 33.7% in the case of universities were published either in
conference proceedings or in national journals.

Such low quality of produced research work can be explained by the wide
range of challenges these universities and research institutes are suffering such as

limited financial resources and mismatch between the produced research and
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Figure 7. Literature produced per affiliation during the period 2007-2017.
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the national innovation system (El Baradei and El Baradei, 2004; Rached and
Craissati, 2000) [18] [19].

As for different universities contribution, it was found that among the 54
Egyptian universities, 21 universities only contributed to the literature on cli-
mate change topics including two private universities. In this context, Alexan-
dria University and Zagazig University came in the first and second places with
contribution of 14% and 10.5%, respectively, of the total literature published by

researchers affiliated to universities (Figure 8).

4., Conclusions

Despite increasing trend in the number of research papers undertaken by Egyp-
tian researchers on various themes related to climate change during the period
2007-2017, some themes were not covered and thus need additional attention. In
this context, tourism and antiquities, health, energy and environment are the
most disregarded themes. The analysis revealed that considerable proportions of
the published research papers have less reputation as they were published in
conference proceedings and national research journals. Therefore, the published
literatures are expected to have limited impact and minimum policy implica-
tions. This highlights the need for improving quality of the produced research

works to increase the contribution of research in enhancing resilience of various

sectors to climate change.
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Also, there is a need to activate the role of universities in the generation of
knowledge relevant to climate change and motivate their affiliated researchers to
consider climate change topics and undertake high quality research work. This
can be attained by providing more financial resources for research activities and
capacity building activities. Moreover, to reduce redundancy and duplication,
there’s a need to develop more systemic approach to research on climate change
in Egypt.

Finally, more accurate assessment of contribution of various affiliations re-
quires considering varied human resources of these affiliations. Thus, the pub-
lished literature by each affiliation needs to be related to the number of researchers
of this affiliation.
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