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Abstract

This paper is a bibliometric study of the publioatipatterns of academic and research scientistdlagfhreb
countries: Algeria, Morocco and Tunisia. The comagige study of the scientific production in the otries of
Maghreb is made using Scopus data during the p&866-2009. Results show that the total sciengifmduction of
Tunisia is higher than that of both Morocco andekig, even though the population in Tunisia is ae third of
that of Morocco and Algeria. Scientometric analyisisurthermore related to the population to easctintry. The
study deals also to introduce the Hirsch indexechl-index of the most published authors accortbnipe Scopus
database. Ten of the most published authors of eaightry are listed and their corresponding h-indalues were
given.
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1. Introduction

Bibliometric studies become more and more good to@valuate the scientific power of research tagtins and
countries. This quantitative analysis may be usedndicator of scientific productivity to judge thesearch
horizontally for different disciplines and vertibalbetween institutions or countries. Data may dlsticate the
researchers’ preferences for publication. Resulessy m major role in decision in research developmen
reorientation of governments as well as attribufimgs [1-8].

Several database such as the Thomson-Reuter tastifuScientific Information/Web of Science databdtSl),
Scholar Google, Publish or Perish and Scopus dffdfometric parameters such as number of pubbeeti(e.g.,
productivity) to total citations (e.g., total imgaby each author as well as by affiliation or kegrds.

Scientific productivity depends on various factasch as age and subject specialisation, laboestbistory and
economic indicators, such as government expenditievil research and development. Since 197@&eRyoposed
that there is a relationship between the importarfitke scientists and the logarithm of the nundigrapers they
have published during their life [9]. The resultaibed in this study showed that there is no adequdationship
and a large difference was observed between théesnof papers published by the scientists withatates as
compared to those without PhDs. Prestige is amyiforce that prompts authors to publish in forgmurnals.

Many of the bibliometric studies which have beendigcted in other countries provide a theoreticatext for this
research. Lancaster argues that many scientigisvieloping countries prefer to publish in foreigannals rather
than in their native journals for the sake of pgestind recognition and half of the papers of Indiaientists are
published in the United States [10].

In her paper, Meyer [11] regrouped an overall dndex proposed in 2005 by Hirsch, a physicist & thiversity
of California at San Diego. H-index may be goodl tmoquantify an individual's scientific researcltput [12].
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Although Hirsch’s proposal was not the first attérngprank scientists in an objective way, namelyabhyumber, he
obviously presented an idea that was both convinaimd controversial [11]. The original definitiohtbe h-index,
proposed by Hirsch (2005), was: “A scientist hateih if h of his or her Np papers has at leastdtions each and
the other (Np — h) papers haweh citations each”. The most advantage and integegiroperty of this h-index is
that it is easy to compute using the online resmurt other words, h characterizes both quantitguiflications and
their citations. Publication of the h-index hasaaited the wide attention of the scientific comntyni

Actually, the h-index and some related bibliomeinidices received a lot of attention from the stifencommunity
in the last few years due to some of their gooderties (easiness of computation, balance betweantiy of
publications and their citation [13-20].

Jacobs in 2001 published a bibliometric study efplablication patterns of scientists in South Arik992-96 [21].
This study endeavoured to establish the relatignbleitween status of the scientists and their pitbdiyc The
findings obtained in this study showed that thedpudivity of a scientist is directly related to hgatus in the
department. The results showed that those witlghehistatus like professors most of whom possesdeldD and
postdoctoral qualifications published and preseipiapers profusely compared to those who had |etsgnees of
qualifications. Those academics with an Honourgjrde or below hardly ever published a paper orgntesl at
conferences.

In Morocco, Bouabid and Martin [22] in their pappresented the results of an evaluation of theonatiresearch
system in Morocco The exercise focuses on the ¢er#®7-2006 and included a comparison with Soutiicéf
Egypt, Nigeria, Tunisia, Algeria, Portugal and Gxe@eThey examined the empirical model set by Gl&j2a]} that
related the h-index to the number of publicationsl dhe mean citation rate per paper for these ‘uplass’
researchers. The use of this model confirmed tr@htindex was likely to reflect the importance &mel quality of
the scientific output of a given researcher [22].

In the last few years, these bibliometric data Gbuoted to rankings of universities [24]. Severahking were
proposed, but two rankings have attracted the aiténtion of the scientific community and the pabtiedia: those
published by the Jiao Tong University in Shangliades 2003, and those published by the Times Hiffukrcation
Supplement (THES) since 2004 [25].

Bornmann et al. [26] examined a comprehensive spapers (n = 1837) that were accepted for puliinadby the
journal Angewandte Chemie International Editiondaf the prime chemistry journals in the world)rejected by
the journal but then published elsewhere. This ystigdted the extent to which the use of the freatgilable
database Google Scholar (GS) can be expected ltbwaéd citation counts in the field of chemisténalyses of
citations for the set of papers returned by theselfased databases — Science Citation Index, Scapdihemical
Abstracts — were compared to the analysis of oitatifound using GS data. Whereas the analyses agatmpns
returned by the three fee-based databases shoveiveitar results, the results of the analysis ush$citation data
differed greatly from the findings using citatiofiem the fee-based databases. This study thersfguported, on
the one hand, the convergent validity of citatioralgses based on data from the fee-based databadesn the
other hand, the lack of convergent validity of tfitation analysis based on the GS data.

The objective of the present study is to highlitite level of scientific productivity of three coudets of Maghreb
(Algeria, Morocco and Tunisia) in the period 19989 based on Scopus. The productivity is then coetpand
linked to the population. The evolution of produiti and h-indices of ten most published authorsach country
are presented. The three countries constitute tab Maghreb Union (AMU) near Libya and Mauritanfde five
Maghreb states - Algeria, Libya, Mauritania, Moroc@and Tunisia - created the Maghreb union in 1889
Marrakech. The main objectives of the AMU Treatg & strengthen all forms of ties among MembereStéin
order to ensure regional stability and enhancecpaoordination), as well as to gradually introdfie® circulation
of goods, services, and factors of production antbegh. The study is limited only to the three costbecause on
the Scopus, the scientific papers produced by LandMauritania are 130 and 245, respectively.

Data collection

The data of the production of publication and @tatindex h is available directly from online dataScopus. The
data were collected by affiliation separately, Bimj Algeria and Morocco. The data on Scopus caartamged by
years, authors and key words, source title, artite, affiliation... Data obtained for example bgykword, are
presented in five columns: source title, author @ayear, affiliation and subject area.

The collected data are drawn in comparative figihewing publication number at each year for theesponding

country. A survey literature gives information abeach country of this Maghreb region. The plotsgoted may be
related to each million population. The discussitay be enriched by giving the most published austiorelation

with their corresponding h-Index deduced from Scopu

Tunisia, Algeria and Morocco situated in the NasthAfrica as indicated in the maps below. Tableathgred data
on these countries concerning population, areapémet factors.
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Position of the Maghreb in North Africa

Table 1. Data on Maghreb countrieSources CIA World Factbook 2008 éfétat du monde 200@&d. La

Découverte, Paris, 2003),

Demography of Maghreb Countries
Countries Algeria M or occo Tunisia
Total Production 1996-2009 (Scopus)* 14436 18199 0922
Population (millions habitants) 33,7 34,3 10,4
Annual demographic increase (en %) 1,22 1,55 0,99
Life expectancy (years) 72,1 70,94 75,12
Density (habitants/ km2) 15 77 63
Analphabetic (% of total population) 26.5 34.2 19.1

* Data of Scopus at July, 5th, 2010.

Results and discussion

The productivity of the scientists was estimatedHh®ytotal of papers collected from Scopus for opeof 14 years
(1996-2009), all research fields includ&iyure 1shows the comparative data on Algeria, TunisiaModbcco.
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Figure 1: Scientific production of Maghreb courgrisetween 1996 and 2009 actualised in Jt\2610.
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The most popular field cited for Morocco and Tuamisire Medicine, Engineering, Physics and astronomy,
Agricultural and biological sciences, Materialsesaie, chemistry...Medicine in Algeria is classifigdte rank 10.
Analysis of the collected data indicates that Mesot productivity was higher at first before 20031 ahereafter
Tunisia productivity increased these last year®e mtmber of publication of Algeria was the lowestl degan to
increase and exceed that of Morocco in 2006. Thentecan be explained by the retirement of a nundfer
researchers in 2005 in Morocco following the polidyoluntary departure retiring, in addition to poblic national
funds allocated to the research centres, excepgdftalled PARS, PROTARS |, Il and Il for the metil998-2005
marked by the unique research strategy of the kinsf Higher Education and research which was stoplater
on. It also complements the reform adopted by tighét Education and the procedure for promotiomfigrade to
grade for the university staff, in addition to lessruitment of assistants in the old universitidsere research is
effectively performed. In general this deficit amdbalance is mainly due to the research policyofefid by the
government. For instance, in some universities si&chn Rabat and Marrakech, the major staffs atgpodfessors
without assistants for replacement in very few gear

View the disproportion between the three countiieterms of population and other factors which gathered in
Table 1 it is interesting to link this scientific prodiumt relative to the population of each counthiglre 3.
Tunisian scientific production is largely exceeditig Algerian and Moroccan one these last year0@9, a
relative growth of more than twice in Tunisia issebved against in Morocco. This may indicate thiealance in the
educational system in the two countries Morocco Afgkria. How can state with a smaller area and emof
population (the third) have been able to achiewd sumount of knowledge productivity.
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Figure 2: Scientific production per million poputats of Maghreb countries between 1996 and 2009

Regarding the Maghreb productivity, some measucailshbe suggested in order to increase the resemtolity

and publication. The promotion law with regardeoturer’'s grades in Morocco should be reviewechab lecturers
are encouraged to deliver more interesting scientifsearch work, and not an automatic promotioly based on
the number of years of service. It is encouragmmy view to maintain the old system containing fihe grades of
assistant, associate professor, lecturer to follgssor.

It would be advisable to the Ministry of High Edtioa to create a special Commission to be in chdoge
establishing research policies and giving grantsgrds and attention to those researchers who ageaative in

their fields of research and who are deployingtafaeffort and energy for establishing well laktorges for giving
correct scientific advice and producing young resears of high qualifications. | would recommendMaghreban
universities to create post doctorate positiongdcheld by young researchers who have obtained doetorate
degree. The group of research formed by thesedmutbrate researchers and the team of researdte inpecific
laboratory must be remunerated whenever theragstsfic production established.

It is not correct to employ young scientist peopléh doctorate degree in field not relevant to ttegieciality (field
where they are formed). There is a need in qudlifiectors to work in Maghreban universities in orttedevelop
new technologies and to occupy positions of thase will soon depart for their retirement.

Also, an increased co-operation between nationdliaternational bodies would open newer horizonsrésearch
and publication.

It is interesting to give some data on the popotatanking of some countries of the world. The @arhtelligency
agency (CIA) provides the ranking of countries lopplation; the three first ones are China, Indid bnited State.
Egypt, Algeria, Morocco and Tunisia are in rank 86, 38 and 77, respectively [27]. Then, it is iasing to
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compare the total scientific production of the Maglan scientists in this period 1996-2009 with tfaEgyptians.
It is 54729 papers in Maghreb and 57503 papergypE The population of Maghreb and Egypt are 7#hd 79
Millions respectively. Four Nobel Prizes were aveatdn Egypt while none in MaghreBigure 3illustrates the
evolution per year of the scientific productionNtaghreb, Egypt and France. The figure shows thatsttientific
production of Maghreb is closely the same as th&gypt with a slight increase last years in Maghrhis may a
good indicator of political leaders to activate ifiwsly the Arab Maghreb Union. In other words, theited
Maghreb possesses all chances of developrRanire 3also shows clearly the huge difference betweenderand
Maghreb. The productivity of France is 933242 papiar the studied period. This comparison is acldelig
searching bibliographic databases of Israel alwsstsreen 1996 and 2009. Scopus gives total papet9995.
The productivity by year started by 11 222 paperk3d96 to reach 17 142 papers in 2009.
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Figure 3: Production of Maghreb compared to Egyyt Brance between 1996 and 2009

In the other hand, it is interesting to give peitatly some light on the persons who have publistied highest
number of articles in each Maghreban country dusame period of timeTable 2gives some data on scientific
productivity per researcher within the three Maglare countries during the period 1996-2009.

Table 2. The most published authors in Algeria, Moroccd diinisia between 1996-2009 with the corresponding
productivity (N) and h-index (N-h). Sept. 13th, 01

Algeria M or occo Tunisia
Aourag H. Hammouti B. Maaref H.
128-17 131-21 145-12
Bouarissa N. Essassi E.M. Haouet S.
105-13 107-10 125-7
Benchohra M. Hajjaj-Hassouni N. Ghorbel A.

91-9 105-8 117-11
Bouhafs B. Aboutajdine D. Boudriga N.
74-15 104-8 111-5
Maschke U. Benyoussef A. Rzaigui M.
74-14 98-10 108-8
Khenata R. Lakhdar H. Fazaa B.
67-11 92-9 100-

Chetouani L. Hassam B. Zahaf A.
65-10 81-4 99-11

Gabouze N. Jiddane M. Dellagi K.
62-8 78-8 99-10

Benmoussa M. El Mrini M. Marrakchi M.

59-3 76-5 99-10

Zaoui A. Saber M. Mokni M.
59-4 77-1 98-12

74




J. Mater. Environ. Sci. 1 (2) (2010) 70-77 Hammouti

The Table illustrates the first ten authors togethigh the corresponding number of scientific detic We notice
that Aourag and Hammouti were awarded by Scoplesditthe most publishing authors in their courstiie March
2010 and March 2006, respectiveBigure 4shows the histogram of the scientific productivitiythe three most
publishing authors in each country of Maghreb. Wéae also that the Aourag scientific productivityss reduced
with respect to that of the Moroccan and Tunisiaiergtists and this is probably due to its new adstiative
position as General Director of the Scientific Resh and Technological Development.

I Maaref H. (Tun)
[ Hammouti B. (Mor)

5 I ~ourag H. (Alg)

Total papers / year
o

1996 1998 2000 2002 2004 2006 2008 2010
Year

Figure 4. Evolution of the scientific productiontbe most published authors in Maghreb during 120@9

We would like to recall that not all researcherséha single profile within Scopus. Some of themehaarious
profiles and thus it is difficult to give a realed about the h-index of each researcher. Finallgelto give an idea
of the h-index of Dr. Fouad Bentiss, the UniversifyBouchaid Doukali, El Jadida, Morocco, who hias higher h-
index (29) among the researchers in the MaghrebhHindex was calculated in July,"8010.Figure 5shows the
evolution of the citation of each paper of the ri@med author. In other words, his 29 papers havieasdt 29
citations each and the others have less than 29.c¥o't find one of his scientific publications whiwas not cited.
There is a strong relationship between the sciergibductivity and the citation.

Costas and Bordons concluded in their paper albeuadvantages and limitations of h-index that loptantity and
impact of publications are taken into account whaltulating the h-index, but the number of publmag plays a
very important role, since it is the maximum h-irdm author can obtain. The h-index tends to urstienate the
achievement of scientists with a “selective pulli@astrategy”, that is, those who do not publishigh number of
documents but who achieve a very important intéwnat impact [28].

Throughout their paper, Bouyssou and Marchant asduimat the only relevant information for rankirgestists
and journals is represented in a profile. The gifiercontent of the publications, the age of aestist, his/her
country, the reason why a paper is cited or notallraspects that are not taken into account. Alfiothere are
perhaps some contexts where the profile is the oelgvant or available information, there are almany
circumstances where more information than the lgridi available and pertinent [29]. Furthermoreroann et al
do not think it would be wise to develop furtherigats of the h index in future, but it is usefoldomplement the h
index with additional information in order to olsiaa more complete and more reliable picture ofésearch output
of a single scientist [30].

Apart some researchers in the Maghreb, h-index uneds still small indicating that the scientificogluction and
activity of the university professors in Maghrebwieak. The Maghreban universities need young hupadential
and sending a lot of professors to retirement beedleir bids in management have not demonstragiiedeserved
services. Maghreban countries, | think, shouldfopta community made of professors who are only mitted to
the research work and not other heavy chargesazhieg or administration. The real development ireguthe
selection of young potentials who are very effitian scientific work and who will be the basis faaking their
countries to a prosperous future.

The findings of this study point towards the rolayed by status, prestige and funding in the pradity of the
scientists. The study therefore suggests some mee@swrder to increase the research activity aundlipation
especially among the junior members who are spiréng towards achieving their doctorate. It isdmprehensible
that the state creates jobs for young doctoral estisd Moroccan Laboratories become increasingly tgmp
researchers.
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Figure 5. Graphical determination of h-index of &dWBentiss (Morocco).

Finally, enhancing cooperation in the field of regleducation and scientific research in AMU will deillar of
educational development. Effective AMU cooperati@s become a pressing necessity to bring aboudwagonal
renaissance in these countries, especially in gtedstudies, scientific research and publicatiootudlly, the
budgets set by the governments for scientific ieteia less than one percent of public income, ehein advanced
countries governments spend more than two perdetiter budgets on research. Then, this percentagst be
displaced to significant values. The research galicuniversities and academic institutions sholiébe a clear
objective serving the goals of the university acisty, and the studies must be performed in theegpservice.

Conclusion

This study claims to compare the scientific prodiitst of the three countries of Maghreb (Algeriaynisia and
morocco) during fourteen years 1996-2009. Due ¢odifferent size of population of each country, dexided to
compare the scientific production per million ofpptation. This ratio is only giving a clear compam between the
three countries. We gave a table for the ten le=starchers of each country in the period studibd.t@ble showed
the number of publications and corresponding hsindssociated to each author. We have also presented
prominent young researcher who has the higheskiimdne three countries.
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