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Abstract

A bibliometric analysis was conducted to understdredresearch productivity
and scholarly impact of forestry researchers at dhoi University of
Agriculture for the period of 1998 to 2013. Datareveobtained using the
Publish or Perish software that uses Google Schaotaretrieve scholars’
publications, citations and related metrics. A tadd 1031 publications were
recorded for all forestry researchers, giving areeage of 64.4 publications
per year and an annual growth rate of 6.3%. Thery2@08 had the most
(12.7%) publications followed by 2007 with 9% df @lblications while the
year 2003 had the lowest (3.2%) number of publocesti Majority (88.1%) of
the publications were multiple-authored and therdegof collaboration was
0.88. The top ten ranked forestry researchers domtied nearly half (46.3%)
of all publications; hence corroborating to the kats Law of scientific
productivity. However, these top ten scholars sliba@nsiderable variation
since no single scholar maintained the same ran&llimine metrics. These
findings suggest that many factors should be cemsdlin combination when
evaluating research performance. The study findoasfor a paradigm shift
for scholars to focus on the scholarly impactsheiitt publications.

Keywords: Research productivity, scholarly impact, foreshipliometrics

Background information

valuation of research performance can be conduatedrious levels
Eand for different purposes. Governments use relgaecformance to

get insights as to how far a country has progresseesearch and
development (Wickremasinghe, 2008), to plan andempnt research policy,
and for the value for money considerations. Fundorganizations use
research performance evaluations to decide thd lelveesearch funding
(Aroraet al.,1998). At times, institutes that seek researclifumare required
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to provide evidence of their research accomplistimeim universities and
research institutions, research performance is rapoitant criterion for
recruitment, promotion, rewards, professional redgn, workload decisions,
and for allocation of resources and facilities. &ash performance is also one
of the most important indicators in ranking univeées and research institutes.
Moreover, disciplines’ progress and reputation barntracked based on their
research performance (Ingram and Petersen, 1994¢ &eal., 1998). In
addition, companies use research performance as/afndetecting expertise
within universities, with subsequent hiring of fdguand graduates as
consultants or employees (Gonzalez-Brambila and36gl2007).

In principle, research performance has two compisnemproductivity and
impact. Traditionally, research productivity hasshemeasured through the
number of publications produced in a given timeiqeerOn the other hand,
the quality of publications, which reflects the iagp is measured by how
many times the publications are cited by other @sth the higher the number
of citations, the higher the level of impact. Thigt to say, research
performance has been determined by ascertainingtdted number of
publications and counting the number of times spchlications have been
cited by others. This is based on the fact thatyocay out research and
communicating the results go together, and thay, soentific research is
often steered by previous similar works. Howevenmany cases a great deal
of weight has been placed on the quantity of pabbns produced (Frostt
al. 2007). Nevertheless, considering that research mplex activity, a
combined use of several performance indicators ¢basider its breadth is
highly recommended (Van Leeuwest al, 2003). Consequently, several
sophisticated indicators have been developed ientegears for assessing and
comparing performances of researchers, researchpgyroinstitutions or
countries. Such indicators are a result of techyiodd advancements that
enable detailed analysis of data on publication@tation counts.

Research productivity and impact can be combinéd @& single index to
determine research performance. Such indices iachi@ h-index which
integrates the number of publications and citattoonts in a single number
indicator. According to Hirsch (2005), “a scientists index h if h of his or her
Np papers have at least h citations each and tier @Np-h) papers have at
most h citations each”. The advantage of the hxndethat it combines an
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assessment of both quantity (number of publicajiarsl quality (citation

counts) (Glanzel, 2006) - simultaneously conveyimjormation about

productivity and impact. That means, the h-index Heeen designed to
improve upon simpler measures such as publicati@itation counts. Large h
scores indicate that a scholar has produced mahlcptions that are well

received within the field based on a high citatmmunt. The h-index works
properly when comparing scientists working in tiaene field over the same
time period. Other variants of the h-index incluihe g-index which is a
supplement to the h-index in that highly citedc@es are given more weight.
The contemporary h-index (hc-index) gives more Wwetg new publications.

Furthermore, the HI-norm index normalizes the mtaicounts before the h-
index is calculated by first dividing the citatiobg the number of authors for
each individual work (Harzing, 2008).

Over the years, bibliometric techniques, which pegt of scientometrids

have been important methods for evaluating resgaedormance. According
to Pritchard (1969), bibliometrics deal with thephpation of mathematical
and statistical methods to analyze quantitative guodlitative aspects of
publications. These techniques are used in idemgjfghe most productive
individuals or units, describing collaboration patts, determining the
popularity and impact of specific authors or pudtions, and in discovering
research anomalies. Traditionally, the most commomsed sources of
scientometric data for individual researchers & $cience Citation Index
(SCI) and the Arts and Humanities Citation IndexXH#Cl). Recent advances
in information technologies have enabled innovatimeation of large
databases that incorporate publication and citadiat® from which, among
others, a variety of metrics are derived. Consetigenew data sources
including the Web of Science, Scopus, and PublisiPerish (PoP) have
emerged in recent years.

The Publish or Perish (PoP) software, which wagas#d in 2006, uses
Google Scholar to obtain the number of publicatiand sources which cite
them. Google Scholar is a search engine that esilia highly-guarded
algorithmic procedure to identify scholarly worksdaindex them accordingly.
Hence, using Google Scholar to identify publicasi@md citations allows for
the inclusion of the author’'s entire body of puldid work rather than a

1 Scientometrics is the science of measuring antyzing science.
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selected list of publications (Harzing, 2008). TlReP software produces a
number of descriptive statistics for individual fats including the total
number of papers, total number of citations, yesiree first publication,
average number of citations per year, total citegtiper paper, total citations
per author, and total papers per author. In additloP calculates several
indices including the h-index, g-index, Hc-index daHI-norm index.
Comparative studies indicate that the PoP softwetreeves more publications
and citations compared to others such as Web @&n8eiand Scopus (Bar-
llan, 2008; Saad, 2006).

Forestry research in Tanzania dates back to 183 wie first nursery was
established near Dar es Salaam for testing treeiespeOther notable
developments in forestry research during the caloperiod include the
establishment of the Biological Research Statiori902 in Amani, Tanga;
shifting of the Amani Station to Muguga Kenya iMd89and the establishment
of Sivilcultural and Utilization Research Statioms Lushoto and Moshi
respectively during the 1950s. Establishment ofRkpartment of Forestry at
the Morogoro campus of the University of Dar esa8al in 1973 and its
elevation to a division in 1974 further augmentexk$try research in Tanznia.
In 1980, the Tanzania Forestry Research Instifitd=QORI) was established
to carry out and coordinate forestry research & ¢buntry. Following the
establishment of the Sokoine University of Agricudt (SUA) in 1984, the
then Forestry Division became the Faculty of Foye@lshubemuki, 1998;
Abeli, 2000). In 1998, this Faculty underwent samamsformations including
renaming it to the Faculty of Forestry and Natuos$§zrvation along with the
establishment of the Department of Wildlife Managem At present, most
forestry research in Tanzania is carried out at Shbinly because there is a
high number of researchers. SUA is the only unitieia the country with a
dedicated faculty dealing with forestry and allgsiences.

This study was designed to understand the perfacenahforestry researchers
at SUA for the period between 1998 and 2013. Forestsearchers in the
context of this study include all academiciansha Faculty of Forestry and
Nature Conservation at Sokoine University of Aglticte during the study

period. Research performance was measured thitbeginalysis of research
productivity and scholarly impact of all researchat the Faculty of Forestry
and Nature Conservation. Specifically, the studwlyred the growth of
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forestry scholarly literature, the year-wise breal of publications, and
determined authorship patterns and the level dalbotation. The study also
analyzed individual researchers’ productivity angact. The 16 years period
was chosen in order to get insights about developsni@ forestry research
since the Faculty of Forestry and Nature Consermatttained its current
status. This study was also important in that moilar studies have been
carried out at SUA and in Tanzania at large.

Literature review

Bibliometric methods have been used to measure pidormance of
researchers across disciplines around the globe.field of forestry is no
exception. A bibliometric analysis of the Journélliedian Foresterfor the
period between 1991 and 2000 indicated that thebeurof articles published
yearly ranged between 114 in 1992 and 156 in 1RRftiple-authorship was
dominant (64.6%) and the degree of collaboratios @&4 (Hazarikat al,
2003). A bibliometric analysis of forestry resea(@B77-2007) in Bangladesh
established a strong increase of forestry papers f£1998 to 2000 but they
started to decrease in 2001 and again increas2@0id due to various factors.
Most of the published papers were multi-authoredhwilegree of a
collaboration of 1.0 (Mialet al.,2008). Joshet al.(2010) analyzed the global
trends of forest fungal research during 1987 - 2808 the results revealed
that the numbers of publications had increasedifsigntly especially during
2004 - 2008. Similarly, a bibliometric analysisgibbal biodiversity research
during 1900 - 2009 revealed that the number of ipattbns on biodiversity
increased from 117 in 1980 to 7,533 in 2009 (ktual., 2011). In a recent
bibliometric analysis of global forest ecology ras# covering the period
between 2002 and 2011, Song and Zhao (2013) fooadthe number of
articles published annually grew at a stable rate.

Several bibliometric studies have been conductedther fields as well.

Among these studies, Sevukat al. (2007) analyzed a total of 348
bibliographic records of plant sciences retrieve Science Citation Index
(SCI) during the interval 1997 to 2006. The studurid that there was a
sudden increase of publications in the years 19@82803 while a decreasing
trend was noted in the years 1999, 2002 and 200Bapty attributed to

changes in funding sources for research. In higystd Plant Science research
productivity in Chile during the past 20 years, ¥skopf (2008) noted that the
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number of articles published within the Plant Scendiscipline grew
throughout the 20-year period. The research prodtycbf social scientists at
the Centre for Development Studies in India dud®§8 — 2008 indicated that
there were 599 publications (Sudhier and Abhila,120Baby and Kumaravel
(2012) examined the research productivity of Perlyaiversity faculties in
India during 1998 — 2010 and found that the growitllesearch has steadily
increased from a single article in 1998 to 102ckes in 2010. Abramet al.
(2009) analyzed differences in research produgtieit researchers in the
scientific-technological disciplines of Italian wersities. They confirmed the
presence of significant differences in productiviitgtween men and women
although the differences were smaller than repartele literature.

A number of studies have computed h-indices ofviddial researchers in
different disciplines. Hirsch (2005) found that théndices of some prominent
physicists ranged from 62 to 110; that of Nobelz@winning physicists
ranged from 22 to 79; and that of the top ten suisoin the life sciences
ranged from 120 to 191. The study concluded thaesehwere clearly huge
figures and they reflect the publication habitsnatural sciences. The h-
indices of information scientists in the United gdom were found to range
from 5 to 31 (Oppenheim, 2007) whereas the h-irgdioé 31 American
information scientists ranged from 5 to 20 (Croamd Meho, 2006). Saad
(2006) found that the h-indices of consumer reseascranged from 3 to 17
and Sidiropoulost al. (2007) found that the h-indices of computer scststi
ranged between 14 and 24. In evaluating the relsgaoductivity of Zahedan
University of Medical Sciences (ZAUMS) from 1976320 Vatankhah (2012)
found that the h-indices increased from 1 to 19nduthe interval of the study.
Abramo et al (2010) observed that the h-indices differ depepdin what
publications a database covers and analyzes. Glgnéna literature confirms
that the h-index is sensitive to the disciplinaagkground of researchers.

Other studies have ranked researchers accordingrious productivity and
impact measures. Abrizah and Wee (2011) estimaedesearch productivity
of Malaysia’s computer science researchers using &@am the Web of
Science database during the period of 2000 to 28dtng other findings, it
was observed that 74.4 percent of 1662 authordghaal only one article and
the most prolific author had 34 papers. Author pribity was not in

agreement with Lotka’s law. Using PoP, Khatyal. (2011) re-ranked the top
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female academic “stars” in criminology and criminaistice that were
identified by Riceet al. (2007). Among other things, the findings were &yg
similar to those of Ricet al. (2007), although some scholars did move up in
some rankings. In a similar study, Copstsal. (2012) assessed the most
productive scholars in criminology and criminal tjoe using various
productivity measures. Through disaggregation afdpctivity measures by
academic ranks, Copes al. (2012) determined the most productive assistant
professors, associate professors and full professor

Notwithstanding the growing use of bibliometric dies to evaluate research
performance, such studies are very scarce in TénzAn extensive literature
search could only identify a study conducted by d@lehet al. (2012) to
compare the publication output and patterns of exwéal librarians in Eastern
Africa from 2000 to 2009. The authors establisheat there were minimal
publications over the course of ten years; mostieéc librarians preferred
publishing individually; and that the most publidhauthors were from the
University of Dar es Salaam and Sokoine Universify Agriculture in
Tanzania. Hence, the present study would contritiutee scarce literature on
scientometric studies in Tanzania.

Methods

This bibliometric analysis was conducted for fivayd from ¢ to 13
September 2013. This short period was importarddsse citation counts keep
on accumulating. At first, names of forestry reshars were obtained from
the Faculty of Forestry and Nature ConservatioorEf were also made to
obtain the names of scholars who worked with theufea for different periods
between 1998 and 2013 but had left for various omss In total, 72
researchers were identified for this study.

Using the PoP software, author impact analysesllof2aresearchers were
conducted for the 16 years period. The study etlidata that were publicly
available in the web; meaning that any publicatiand citations that were not
available on the web could not be retrieved. A deatrategy was developed
including all authors’ names and their possibleiards. Each individual

scholar was entered into PoP to determine individtagistics. Search results
were carefully refined to ensure that only worksimtended persons were
captured and duplicates were removed. Publicatimm homonym authors
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were identified and removed. If questions arosehenvalidity of particular
publications, these were re-searched via the wettetermine if they were
actually written by those particular authors. Tesults were sorted by years of
publications in order to obtain the year-wise disttion. In the context of this
study, the types of publications considered weuenal articles, books, book
chapters, conference papers and book reviews.of@lentumber of authors for
each publication was manually counted. For eaclolachthe retrieved
statistics included the total number of publicasiootal citation counts,
average citations per paper, average papers peoragiverage citations per
year, h-index, g-index, Hc-index and the HI-norrheTimitation of this study,
as alluded to earlier, is that it only focused ablgcations that were retrieved
by PoP through Google Scholar. This could howedso be considered as a
strength in terms of wider reach and impact.

Results and discussion

Based on the “all counting method” whereby eaclh@uteceives a full count
for joint pulications, a total of 1031 publicationgre recorded for all scholars
at the SUA’s Faculty of Forestry and Nature Conagown during the period
between 1998 and 2013. This gives an average df fi4blications per year
and an annual growth rate of 6.3%. The year-wis&idution shows that the
year 2008 had the highest number (131; 12.7%) bfigations followed by
the year 2007 (93; 9%). The year 2003 had the lowasber (33; 3.2%) of
publications (Table 1). Although publications wen@duced every year, the
trend does not show a predictable growth pattefims Tay raise some
guestions such as why would the number of pubboatrise in the year 2000
followed by a fall in the following years? Why wHwere a rise again in 2007
and 2008 which was followed by a fall by almostfmalthe following years?
Partly, such trends might be attributed to the lisdvke availability of research
funds, which are often obtained through donor supgiocould also be due to
the fact that sometimes manuscripts take long tori® published in journals.
It should be noted however that these publicatiate dvere extracted in
September 2013; hence the total productivity of2@ight be incomplete.
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Table 1: Year-wise Distribution of Publications

Year No of publications Percent
1998 58 5.6
1999 42 4.1
2000 85 8.2
2001 60 5.8
2002 36 3.5
2003 33 3.2
2004 61 5.9
2005 75 7.3
2006 48 4.7
2007 93 9.0
2008 131 12.7
2009 71 6.9
2010 46 4.5
2011 59 5.7
2012 68 6.6
2013 65 6.3
Total 1031 100.0

Source: Google Scholar

With respect to the authorship pattern, the stualjirigs indicate that the great
majority (88.1%) of the publications were multigathored with over a fifth
(21%) of the publications being contributed by éjeint authors. A total of
194 (18.8%) publications had six or more authorsl &88 (18.2%)
publications had four joint authors. Only 11.9%tloé total publications were
single authored (Table 2). The ratio of team waorkhiat of sole work was 7:1,
indicating a very high level of collaboration inréstry research. These
findings support previous studies such as thoddazfarikaet al. (2003) and
Miah et al. (2008) that established somehow similar authorglaiferns and
levels of collaboration in forestry research.

The degree of collaboration among forestry scholas computed as the ratio
of the total number of collaborative publicatiors the total number of

publications (Subramanyan, 1983). The degree dalwotation in this study

was 0.88; which again points towards a high leveleamwork. This can be
attributed to the fact that forestry research ghlyi multidisciplinary in nature,

which often calls for researchers from diverse gbeations to share their
expertise. However, this is contrary to Onyanch@0{ and Ocholleet al.
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(2007) who reported that research collaboration Africa is weak.
Nonetheless, collaboration in research is ofteromenended as it enables
researchers to share skills and techniques; enbdraresferring of knowledge
(especially tacit knowledge); brings about crossitization of ideas; provides
intellectual companionship; plugs the researchdo ia wider scientific
network; and enhances the visibility of researchrkewo(Katz and Martin,
1997). However, it is often difficult to determiniee actual contribution of
each scholar when they collaborate in writing dipalar scholarly article.

Table 2: Authorship Pattern of Publications

No. of Authors No. of publications Percentage
Single Authors 123 11.9

Two Authors 166 16.1

Three Authors 216 21.0

Four Authors 188 18.2

Five Authors 144 14.0

Six or more Authors 194 18.8

Total 1031 100.0

Source: Google Scholar

The study findings in Table 3 indicate various prcitd/ity and impact
measures of the top 10 ranked forestry researc@te®$JA. The mean scores
for various metrics for these top 10 ranked redearcwere 47.7 publications,
325 citations, 8.36 cites/paper, 18.67 papers/aui88 cites/year, h-index
of 8.4, g-index of 15.4, Hc-index of 6.1 and Hl@xdof 5.7. These mean
scores are higher than the overall means for sflanechers. The top 10 ranked
forestry researchers showed variation among prodiyctand impact
measures since no single scholar maintained the sank in all nine metrics.
Hence, these findings support the argument thatipleiimeasures should be
employed when assessing scholars’ performance.niéans that there are no
all-purpose indicators for research performaités argument is supported by
Martin  (1997) who argued that research performangea complex
multifaceted endeavour that cannot be assesseg asimgle indicator.

When considering the number of publications, the 1® ranked authors
together contributed nearly half (477; 46.3%) of @hblications with an
average of 47.7 publications per author. Theseirfgsl corroborate Lotka’'s
Law of scientific productivity (Lotka, 1926) whiclpostulates that large
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proportions of authors tend to produce relatively farticle equivalents, with
the bulk of production being made by a small numifeindividuals. In this
case, S.A.O. Chamshama was the most prolific auf6er publications)
followed by R.E. Malimbwi (67 publications) and G.®&ajembe (64
publications). However, when re-ranked based oaticit counts, which
indicates the usefulness of the publications, BEubga ranked the first (528
citations) followed by E. Zahabu (495 citations)daA.N. Songorwa (468
citations). Surprisingly, the top three scholarstenms of publications had
fewer citations compared to some scholars with feweblications. For
example, Chamshama had the highest number of ptibls but dropped to
the ninth position in terms of citations whereas@owa with 19 publications
moved up from ninth to the third place. This camfir the fact that ones’
citation counts depend on factors other than thmbau of publications. Such
factors include the visibility and accessibilityjolirnals where one publishes,
quality of publications, author’s integration inszientific networks, age of
publications, the size of the scientific commur(@reamer, 1998; Zuckerman
et al, 1991), and the topic or issues which ones plédis

With respect to the researchers’ yearly impact,dauanked number one with
37.71 cites per year, followed by Songorwa (31.i8s@er year) and Zahabu
(30.94 cites per year). On the other hand, if @keg into account the number
of cites given to each individual publication, Songa ranked the first

followed by Luoga and J.J. Kashaigili with 24.63l.27 and 7.90 cites per
paper respectively. The average number of citaterspaper indicates the
relative extent to which certain publications gewerinterest in the scientific
community. The top three authors with the most paper single author were
Malimbwi (25.55 papers per author), Zahabu (25.2pegps per author) and
Chamshama (23.50 papers per author). The numbpapérs per author is
obtained by dividing each publication unit by thember of authors of that

publication and summing the results over all pdtlans.
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E. Zahabu 63 (4) 495 (2) 7.85 (4) 25.15 (2) 304 ( 12(1)) 2022 10(1) 8(1) 1
E.J. Luoga 37(7)  528(1)  1427(2) 1287(9 3® 9(3) 22(1) 7(3) 8() 2
J.J. Kashaigili 40(6)  316(4)  7.90 (3) 14.43 (8) 26.33(4) 10(2) 16(4) 9(2) 6(2) 3
G.C. Kajembe 64 (3) 280 (5) 4.38 (8) 19.82 (5) 0y 65) 8(4) 14(5) 5(5) 5(3) 4
A.N. Songorwa 19 (9) 468 (3) 24.63 (1) 12.43(10)1.28(2) 6(6) 19(3) 4(6) 53 4
R.E. Malimbwi 67(2)  252(6) 3.76(9)  2555(1) 1%(7) 7(5) 12(6) 5(5 5(3) 5
P.K.T. Munishi 42 (5) 252 (6) 6.00 (6) 15.04(7) 525(7) 9@B3) 14(5) 7(3) 5(3) 6
J.R. Kideghesho 34 (8) 244 (7) 6.97 (5) 2098 (4) 7.43(6) 8(4) 14(5 6(4) 6(2 6
S.A.O.Chamshama 69 (1)  206(9)  2.99(10) 23.50(3)12.88(9) 8(4) 11(7) 4(6) 4(4) 7
G.C. Monela 42 (5)  213(8)  4.84(7) 16.90 (6) 13 7(5) 12(6) 4(6) 5(3) 8
Means 47.7 325 8.36 18.67 21.88 8.4 154 6.1 57
Overall means 14.3 62.76 2.65 5.48 4.40 2.61 456 1.89 1.76

Source: Google Scholar

Note: Number in parentheses is the scholars rartkarmeasure
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The performance of forestry researchers was alssuned on the basis of the
h-index, which is regarded as the most robust arclrate measure of
productivity and impact (Harzing, 2008). Zahabu hiagl highest h-index of
12, meaning that his 12 publications had been digedr more times each, and
the rest of the publications had fewer than 12tioms. Kashaigili ranked the
second with the h-index of 10. These two were thl @cholars with h-
indices of at least 10. Since the h-index discotimtsdisproportionate weight
of highly cited publications or papers that havée yei been cited, adjustments
were made by giving more weight to the authorshhjigited publications (g-
index). In this regard, Luoga had the highest gindf 22 followed Zahabu
(g-index 20) and Songorwa (g-index 19). The g-intleerefore has a greater
discriminatory power that makes it easier to corajarformance.

When adjustments were further made to give morghtedo newly published
works (Hc-index), Zahabu (Hc-index 10) ranked thestffollowed by
Kashigili (Hc-index 9). In this case, another sempP.K.T. Munishi, moved
up sharing the third place with Luoga both havingiirtdex of 7. The Hc-
index often provides a slightly fairer comparisogtvieen junior and senior
scholars. For junior scholars, the Hc-index is gaiheclose to their regular h-
index as most of their publications would be recghéreas for seniors, there
can be substantial differences between the twa@sdas most papers included
in their h-index are relatively old (Harzing, 2008Yith regard to the HI-
norm-index which evaluates the effects of co-awghiprand estimates the per-
author impact, Zahabu and Luoga occupied the fiostition with HI-norm
index of 8 each whereas Kashaigili and J.R. Kidegberanked the second
with indices of 6 each. Five scholars - Songorwajekbe, Monela, Munishi
and Malimbwi - tied at the third position with irgis of 5 each.

Overall, Zahabu ranked the first followed by Luagad Kashaigili. Whereas
Zahabu maintained the first to fourth place in ®@asi metrics, Luoga
fluctuated between the first and ninth position le/hKashaigili fluctuated
between the second and the eighth place. Integhgtiof the top ten most
prolific researchers, five (Luoga, Malimbwi, KajemtKashaigili and Zahabu)
were from the same department - Department of Egrédensuration and
Management. This ranking somehow echoes the rardirgjJA researchers
in the Google scholar citations (SUA, 2013). It gldobe noted however that
topping the list of researchers should not be ctamed that these scholars are
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always more prolific; neither should it create @eyse of superiority for these
individuals. Instead, scholars should simply uss #% a means to show how
they fare among others in the discipline in a pat#r period of time. It should
also be emphasized that ranking of researcherdased on publications and
citations that were available online covering thexigd between 1998 and
2013. This means, some senior researchers could déferently if their
productivity and impacts were measured based om taseer life and if
offline publications and citations were retrieved.

Conclusion and recommendations

The study findings indicate that forestry researsh&t SUA produced an
average of 64.4 publications per year with an ahauarage growth rate of
6.3% from 1998 - 2013. However, there was incoasisgrowth of research
publications as the number of publications rose fefidThis situation can be
attributed to, among other reasons, unreliablelawdity of research funds.
The study findings also indicate a high level @nevork as most publications
were multi-authored. This high degree of collaboratis attributed to the
multidisciplinary nature of forestry research. Ttwp ten ranked forestry
researchers showed considerable variation in verioetrics as no single
scholar maintained the same rank in all nine metrithis supports the
argument that multiple measures should be used whalnating productivity
and impact of scholars. Overall, Zahabu was thedoging scholar.

The study findings suggest that several measureslagltbe considered in
combination when evaluating research performancéndividual scholars.
Relying on a single indicator such as total numbérpublications is
inadequate because each indicator might present sorawbacks. The
findings also suggest that researchers should giulsiubstantial number of
highly cited papers in order to improve their proikity and impact. This
implies that researchers should publish their mesegapers in “visible”
journals such as e-journals and particularly operess journals in order to
receive high citation counts. This calls for a plagen shift among researchers
so that they focus on the scholarly impacts ofrtpablications. Furthermore,
since research in fields such as forestry has prréwdoe highly collaborative
in nature, it is important for institutions to cae giving each author full
credit when counting the publications. Future loivietric research could
include more parameters and involve all forestiseagchers in Tanzania in
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order to obtain a complete picture of forestry agske in the country. A study
can also be carried out to investigate factors thetermine the research
performance of individual forestry researchers.tham bibliometric studies
can be conducted for other fields at SUA and Taiazainlarge.

References

Abeli, W.S. (2000). The role of research in forgstevelopment in Tanzania.
Tanzania Journal of Forestry and Nature Conservatié8: 104 — 114.

Abramo G, D’Angelo, C.A,and Caprasecca, A. (20@nder differences in
research productivity: A bibliometric analysis tietltalian academic
system. Scientometrics.79 (3): 517- Available from 539. DOI:
10.1007/s11192-007-2046-8. Retrieved on ™ Aligust 2013.

Abramo G, D’Angelo, C.A and Viel, F. (2010). A ratitbenchmark for the h-
and g-indexes.Journal of the American Society for Information
Science and Technology1(6):1275-1280.

Abrizah, A. and Wee, M. (2011). Malaysia’s Computrience research
productivity based on publications in the Web ofece, 2000-2010.
Malaysian Journal of Library & Information Scienck6 (1): 109-124.

Arora, A., David, P. and Gambardella, A. (1998)p&ation and Competence
in Publicly Funded SciencéAnnales d’Economie et de Statistiques
49(50): 163-196.

Baby, K. and Kumaravel, J.P.S. (2012). ResearcldUetwity of Periyar
University: A Bibliometric Analysisinternational Research Journal
of Library, Info. and Archival Studies Available from
http://www.interesjournals.org/IRJLIARetrieved 18 October 2013.

Bar-llan, J. (2008). Which h-index? A comparison WoS, Scopus and
Google ScholarScientometricsz4: 257-271.

Copes, H., J. Sloan, and S. Cardwell. (2012). Hun@Gnd m-quotient
benchmarks of scholarly impact in criminology amginenal justice. A
preliminary note.Journal of Criminal Justice EducatiorAdvance
online publication. Available dtttp://etd.Isu.edu/docs /available/etd-
0326103 212409/unrestricted/Williams_dis.pdetrieved on 18
September 2013.

Creamer, E.G. (1998). Assessing faculty publicapooductivity: Issues of
equity. Washington, DC: Graduate School of Educatimd Human
Development, George Washington University.

275



JCEE (2013) Volume 4 Issue 2

Cronin, B. and Meho, L. (2006). Using the h-index rank influential
information scientists. J. Am. Soc. for Informatiddcience and
Technology. 57: 1275 — 1278.

Frost, N.A., Phillips, N.D. and Clear, T.R. (200Pxoductivity of criminal
justice scholars across the caredournal of Criminal Justice
Education.18: 428-443.

Glanzel, W. (2006). On the opportunities and litmias of the H-index.
Science Focusdl (1):10-11.

Gonzalez-Brambila, C. and Veloso, F. (2007). "Tleédninants of research
productivity: A study of Mexican Researchers”. Daymeent of
Engineering and Public Policy. Paper 133. Availabfeom
http://repository.cmu.edu/epp/1Retrieved ol 9" September 2013.

Harzing, A. (2008). Reflections on the h-index. Aafale from
http://www.harzing.com/pop_hindex.htRetrieved on 30 Sept. 2013.

Hazarika, T., Goswswami, K. and Das, P. (2003).li@metric analysis of
Indian Forester: (1991-2000). IASLIC Bulletin, 48(213-223.

Hirsch, J.E. (2005). An index to quantify an indival’s scientific research
output. Proceedings of the National Academy of I5me of the USA,
102(46): 16569 - 16572. Available from
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC12838Ftrieved on
20" September 2013.

Ingram R. andR. Petersen(1991).The Accounting Profession and the Market
for AccountingTeachersAccountingeducators' Journal4:1-8

Joshi, K., Kshirtj, A. and Gang, K.C. (2010). Stemetric profile of global
forest fungal researciAnnals of library and Information studies?7:
130-139. Available from
http://nopr.niscair.res.in/bitstream/123456789/9148
ALIS%2057%282%29%20130-139.pdRetrieved on 20 Sept. 2013.

Katz, J.S. and B.R. Martin. (1997). What is reseamallaboration/Research
policy.26(1): 1-18.

Khey, D.N., W.G. Jennings, G.E. Higgins, A. Scheepand Langton, L.
(2011). Re-ranking the top female academic “stargriminology and
criminal justice using an alternative method: Aeagh noteJournal
of Criminal Justice Educatior23: 118-129.

Krauskopf, E. (2008). Plant Science research pridtycin Chile during the
past 20 years Biol Res 41: 137-141. Available from

276



JCEE (2013) Volume 4 Issue 2

http://www.scielo.cl/s cielo.php?script=s_arttext@3s0716-
97602008000200002Retrieved on 1DSeptember 2013.

Liu, X., Zhang, L. and Hong, S. (2011). Global hiatsity research during
1900- 2009: A bibliometric analysiBiodivers. Consen20: 807—-826.

Lotka, A.J. (1926). Statistics - the frequency msition of scientific
productivity.Journal of the Washington Academy of $6: 317-325.

Martin, B. (1996). The use of multiple indicatorsthe assessment of basic
researchScientometrics36 (3), 343—-362.

Miah, D., Shin, M.Y. and Koike, M. (2008). The fstey research in
Bangladesh: A bibliometric analysis of the journplsblished from
Chittagong University, Bangladeskorest Science and Technology
Available from http://dx.doi.org/10.1080/21580103. 2008.9656339.
Retrieved on 10 September 2013.

Meho, L. and Yang, K. (2007). A new era in citatiand bibliometric
analyses: Web of Science, Scopus, and Google Scholanal of the
American Society for Information Science and Teldgyw 58(13),
2105-2125.

Nshubemuki, L. (1998). Selection of exotic treecsg® and provenances for
afforestation in Tanzania. D. Sc. Thesis. UnivgrsitJoensuu.

Ocholla, D., Ocholla, L. & Onyancha, O. (2012). Bash visibility,
publication patterns and output of academic lilarasiin sub-Saharan
Africa: Case of Eastern AfricAslib Proceedings64 (5): 478 — 493.

Oppenheim, C. (2007). Using the h-index to ranklugrtial British
researchers in Information Science and Librarignshi Am. Soc. for
Information Science and Technolo&g. 297 — 301.

Onyancha, O.B. (2007). LIS research in Africa: howch is it worth? A
citation analysis of the literature, 1986-20@A Journal of Library
and Information Scienc&3(2).

Pritchard, A. (1969). Statistical bibliography oiblmmetrics? Journal of
Documentation25 (4): 348-349.

Read, W., Rama, D. and Raghunandan, K. (1998). Rublication
Requirements for Accounting Faculty Promotions | Sticreasing?
Issues in Accounting EducatialB: 329-340.

Rice, S.K., Terry, K.J., Miller, H.V. and A.R. Ackman (2007). Research
trajectories of female scholars in criminology atriminal justice
Journal of Criminal Justic&ducation.18: 360-384.

277



JCEE (2013) Volume 4 Issue 2

Saad, G. (2006). Exploring the h-index at the audra journal levels using
bibliometric data of productive consumer scholard business-related
journals respectivelyscientometrics69: 117-120.

Sevukan, R., Nagarajan, M. and Sharma, J. (200@sed&tch output of
faculties of plants sciences in central Universitief India: A
bibliometric studyAnnals of Library and info studieS4: 129-139.

Sidiropoulos, A., Katsaros, D. and Manolopoulos(2Q07). Generalized
Hirsch h-index for Disclosing Latent Facts in Giat Networks.
Scientometrics72 (2). Available at:
http://arxiv.org/pdf/cs/0607066v1.pdAccessed on'Blune 2013).

Sokoine University of Agriculture (SUA) (2013) O8taff in Google Scholar.
Available from Retrieved on 100ctober 2013.
http://scholar.google.com/citations?hl=en&view_ogss€h_authors&
mauthors=suanet.ac.tz

Song, Y. and Zhao, T. (2012). Bibliometric anadysi global forest ecology
research during 2002—-2011 Available from
http://www.springerplus.com/conterRetrieved on 2 October 2013.

Subramanyan, K. (1983). Bibliometric studies ofeagsh in collaboration: a
review.Journal of Information Sciencé.(1): 33-38.

Sudhier, K.G. and Abhila, I.S. (2011). Publicatipnoductivity of social
scientists in the Centre for Development Studiésruvananthapuram:
A bibliometric analysis. 8th International CALIBERO11, 2-4 March,
2011, Goa University, Goa.

Van Leeuwen, T.N., Visser, M.S., Moed, H.F., NedériA.J. and Van Raan
A.F.J. (2003). The Holy Grail of science policy: ptoring and
combining bibliometric tools in search of sciemtifiexcellence.
Scientometric®7(2): 257-280.

Vatankhah, F. (2012). Scientific Productivity of héalan University of
Medical SciencesZzahedan Journal of Research in Medical Sciences.
14 (8):52-57.

Wickremasinghe, S.E. (2008). Evaluating researduymtivity: a case study
of the rice scientists in India and Sri Lankaurnal of the National
Science Foundation of Sri Lankz6(1): 59-68.

Zuckerman, H., Cole, J.R. and Bruer, J. (eds.) 1199he Outer Circle:
Women in the Scientific Community. New York, NY: Non, 351 pp.

278



