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ABSTRACT 
This paper examines the effect of holding Canada Research Chair (CRC) on a scientist’s 
number of citations as a measure of research impact, based on an econometric analysis with 
combined data on Quebec scientists’ funding and journal publication. Using Generalized Least 
Square (GLS) method for regression analysis, the results show that holding either tier-1 or tier-
2 of CRC significantly and positively results in conducting research with higher impact. This 
finding, however, does not necessarily imply that the others are the lesser scientists. 
 
Keywords: Citation, Research Chair, Research Impact, Science Policy. 

 
INTRODUCTION 
Research impact is an important topic in science policy. The administrative bodies and policy 
makers want to get the maximum benefit of public budget, which tax-payers spend for the sake 
of knowledge production and contribution to the advancement of knowledge. Considering the 
standing of research impact in science policy issues, it is fruitful to investigate the determinants 
of citation count. Various factors have been mentioned in the literature that explain the number 
of citation: The size of research team or measure of research collaboration (Johnes, 1988; Melin, 
1996), the research domain, the prestige of the journal, and the social network of authors 
(Bornmann et al., 2008), the scientist gender (Aksnes et al., 2011), the amount of research 
funding (Harman, 2000; Pavitt, 2000, 2001), and scientist visibility in academic community 
(Mirnezami et al., 2015). 
Conducting an econometric analysis, this paper identifies the main determinant of citation 
count, specifically looking at the effect of ‘holding a research chair’ on citation count. The 
remainder of this article goes as follows: Section 2 reviews the related blocks in the literature; 
Section 3 introduces the data set and explains the research methodology; Section 4 presents the 
regression analyses; and finally, Section 5 discusses the results and concludes findings. 
 
 
SECTION 1 - THEORETICAL FRAMEWORK 
In order to situate the topic of this research, we review two related blocks of literature: 
‘prestigious academic affiliation’ and ‘the number of citation’ as a measure of research impact. 
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An explanation for the covariation of ‘research quality’ and ‘the number of citation’ has been 
provided by Kostoff (1998) and similarly by Phelan (1999). Kostoff (1998) investigates the 
theory of citation and proposes that each citation has more or less two origins/components: the 
real component of intellectual heritage and random components of self-interest. The author 
argues that the random effect diminishes in the aggregation of citation counts and therefore the 
number of citation is a good indicator of the “research quality”. 
In terms of prestige, Long et al. (1979) showed a positive and significant correlation between 
the prestige of the scientist alma matter/affiliation and the number of citations. Honors and 
awards can be also proxies for research prestige, if they are given/awarded based on competitive 
and pre-defined procedures, like what is called as ‘research chair program’ in Canada. Cantu et 
al. (2009) showed the research chair programs are capable of implementing knowledge-based 
development. Considering holding a chair as a measure of prestige, we examine the effect of 
being a ‘chair-holder’ on research impact. Our hypothesis therefore reads as: 
Hypothesis: Holding a chair increases a scientist’s research impact measured in terms of 

number of citations. 
There are some other factors mentioned in the literature as possible determinants of research 
impact. These can be used as control variables in regression analysis. The age of scientist may 
affect the scientific productivity (Kyvik, 1990; Kyvik and Olsen, 2008). Gender is also known 
as a significant determinant of scientific productivity in the literature (Long, 1990, 1992). 
Research funding can be another determinant (Salter and Martin, 2001). 
Other factor which have been mentioned in the literature are the size of research team and 
department size (Buchmueller et al., 1999; Carayol and Matt, 2006; Heinze et al., 2009), the 
type of university governance and ownership (Golden and Carstensen, 1992; Jordan et al., 
1989), attributions of each specific research field and scientific context, which may characterize 
the research impact (Baird, 1991; Blackburn et al., 1978), and scientist visibility in form of 
number of articles or average impact factor of journals in which scientists publish his/her 
articles (Feist, 1997; Merton, 1968; Stegmann and Grohmann, 2001).  
 
SECTION 2 - DATA AND METHODOLOGY 
Methodology and econometrics model 
Our regression analysis aims to explain the number of citation as the left-hand-side (LHS) 
variable based on the right-hand-side (RHS) variables, which are reviewed above. To measure 
the effect of ‘holding a research chair’ on a scientific research impact/quality, we use 
Generalized Least Squares (GLS) model. This is a technique for linear regression models, used 
when there is a certain degree of correlation between the residuals in a regression model. In 
other words, the variance matrix of dependent variable is no longer a scalar variance-covariance 
matrix. The following graph in Figure 1 shows that the standard deviation of citation count is 
not constant over ages. In such circumstances, OLS and WLS are statistically inefficient, which 
give misleading inferences. The command of xtgls in STATA fits GLS models on the panel 
data. 
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Figure 1 - The variation of citation count standard deviation over ages 
 
 
In addition to CRC as the main independent variable, we also put some control variables in the 
model: the amount of funding as the scientists’ operational capacity to conduct research, the 
number of articles and journal impact factor as measures of scientists past 
performance/visibility and his/her experience, the average number of authors in articles 
indicating the size of academic network, and the average of citation count for the first three 
years reflecting the initial condition of researcher. The use of initial condition to improve model 
efficiency has been verified in Blundell and Smith (1990). In addition, we put the gender of 
scientist in the left-hand-side to control some un-observed characteristics of them. Finally, 
dummy variables of universities and years are also put in the model to consider institutional 
effect on scientists’ performance. Figure 2 shows the different average of scientists in 
universities justifying use of dummy variables in our model. Figure 3 justifies the use of year 
dummies in our model. 
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Figure 2 - Discipline-normalized citation rates of papers from Quebec universities 
 
 

 
Figure 3 - Average of Discipline-normalized citation rates of Quebec papers, by year 
 
Considering the mentioned explanatory variables, the resulting model is given by 
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Data and variables 
The data set used in this article integrates information about funding and publication of 
scientists in the province of Quebec. Funding information of scientists comes from the Quebec 
University Research Information System (Système d’information sur la recherche universitaire 
or SIRU) of the Ministry of Education, Leisure and Sports (MELS). This database reports 
funding information including research grants and industrial contracts of all Quebec academics, 
on a yearly basis during the period 1985-2012. We have access to Thomson Reuters Web of 
Science database on scientific articles (2000-2012), which includes information about date of 
publication, journal name, authors, affiliations, and the number of citation each article receives. 
To identify chair holders, we got information of all chair holders from Canada Research Chair 
office1. 
 
SECTION 3 - RESULT AND DISCUSSION: 
The result of regression analysis in Table 1, Table 2, and Table 3 show that, ceteris paribus, 
both tiers of CRC have significant and positive effect on research impact. No matter which tier 
of CRC a scientist has, such chair holding is a kind of proxy for latent variables indicating the 
inherent capabilities in conducting research. To justify this finding, we can argue that CRC is a 
prestigious research sign in Canada, which grants more visibility to the chair-holders. As a 
result, chair holders are almost successful in academic networking and attracting accomplished 
and promising minds in academia. In addition, non-chair holders may also have more 
willingness to conduct collaborative research with the CRC holders as they have well-equipped 
laboratories and talented research staff. Regarding the effect of initial condition, the results 
show that the average of citation counts for the first three years positively affect the number of 
citation in future. As mentioned in previous section, it is a technique to increase the efficiency 
of our dynamic panel model. 
Beside the effect of chair holding, there are some significant effect of control variables. The 
variable of [dFemale] is significant with a negative effect on the number of citations. However, 
when we consider the interactive effect of gender with the amount of public funding and with 
the number of articles, the results suggest that female with low amount of funding or few articles 
are being cited more than male while other female scientists are cited less than male. This 
finding can be related to Aksnes et al. (2011) and Larivière et al (2013) showing the 
underperformance of women.  

                                                 
1 Tier 1 and Tier 2 CRC holders receive annual amount of $200,000 and $100,000 respectively. 
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Table 1 – GLS regression results to investigate the effect of tier-1 CRC on citation count 

Notes: *, **, and *** show the significance level at 0.1, 0.05, and 0.01 respectively - Year dummies, and university dummies are 
significant. The minimum year activity, average year activity, and maximum year activity are 1, 4.8, and 9 respectively. 
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Table 2 – GLS regression results to investigate the effect of tier-2 CRC on citation count 

Notes: *, **, and *** show the significance level at 0.1, 0.05, and 0.01 respectively - Year dummies, and university dummies are 
significant. The minimum year activity, average year activity, and maximum year activity are 1, 4.8, and 9 respectively. 
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Table 3 – GLS regression results to investigate the effect of tier-1 and tier-2 CRC on citation count 

Notes: *, **, and *** show the significance level at 0.1, 0.05, and 0.01 respectively - Year dummies, and university dummies are 
significant. The minimum year activity, average year activity, and maximum year activity are 1, 4.8, and 9 respectively. 
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The number of articles [ln(nbArticle)], journal impact factor [ln(Impactfactor)], and interaction 
between them have all has a significant and positive effect on citation count. This implies that 
greater visibility of scientists can results in receiving more citations by them. It also shows that 
more articles in high impact factor journals results in more citations than the same number of 
articles in a less prestigious journal. Interestingly, the positive effect of visibility is smaller for 
female as shown in Figure 4. Related to our finding, there are some evidence in literature 
(Calderini and Franzoni, 2004; Stegmann and Grohmann, 2001) supporting the point that 
journal impact factor of past publication can be a proxy for research quality and visibility. 
However, one may criticize that journal impact factor is not a perfect proxy for research quality 
and research impact as citation count in journal has a significant variation with skewed 
distribution, which means that journal impact factor is based on few highly-cited items. 
 

 
Figure 4 - Interactive effect of gender and number of articles 
 
In terms of research team size, our results show that collaborative works with more authors 
[ln(nbAuthor)] are more likely to be cited. The main reason for this finding is that collaborative 
nature of research work leads in higher quality, which is also supported by some articles 
(Johnes, 1988; Melin, 1996). This is mainly because tasks are broken down efficiently and 
research activities are being conducted in a collective way. On top of that, some sort of 
knowledge spillover or tacit knowledge transfer are possible by-product of such research 
collaboration, which improves their capability in conducting high impact research in future. 
For the effect of funding, we got some mixed signals from our results. Although all of them 
show significant effect of funding on the citation count but only private funding 
[ln(PrivatefundingO)] has some positive effect while funding form public sector 
[ln(PublicfundingO)] or funding from non-profit organizations [ln(NFPfundingO)] always have 
negative effect. The interactive effect of funding and gender is illustrated in Figure 5 - 
interactive effect of funding and genderFigure 5 showing that female has more negative effect 
of funding. Our previous empirical study on this database (Mirnezami and Beaudry, 2016) 
along with other evidences from literature (Arundel and Geuna, 2004; Harman, 2000; Pavitt, 
2000, 2001), support the positive effect of funding on publication and scientific productivity of 
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scientists, but the results of this paper imply that higher funding does not necessarily results in 
publications which are more cited. 
 

 
Figure 5 - interactive effect of funding and gender 

 
CONCLUSION 
The paper investigates the effect of holding CRC on citation count as a measure of research 
impact, which has been verified for both tier-1 and tier-2 of CRC. In addition, the positive effect 
of research team size, positive effect of number of articles and journal impact factor, and 
negative effect of being female have been validated based on our regression analysis. For 
funding effect, we both positive and negative effect depending on source of fund. We have also 
seen significant effect of year dummies and universities dummies, indicating the control of 
some un-observed institutional dimensions of research performance. 
As a limitation to our mentioned interpretations, we only studied Quebec scientists and some 
data entries are missing in the original dataset. In addition to using more comprehensive and 
complete data set for future studies, one can conduct a deep investigation on citation concept 
and disentangle self-citation, citation based on quality, and citation related to research impact 
or literature review. In addition, future research can look for time-variation and discipline-
dependency of our result or even investigate the effect of initial conditions on research 
impact/quality. 
In terms of policy implication, we can conclude that CRC program is an effective strategy to 
improve research impact and the quality of research. In addition, one may argue that 
collaborative works (measured by the size of research team) should be encouraged in order to 
have scientific productivity with higher level of quality.  
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 Table 4 - Variable description  
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Table 5 - Summary statistics (Number of observation = 39,911) – the variables are not summarized in logarithmic scale 
and they are raw amount2 

 
 
 
 
  

                                                 
2 In some disciplines of Physics, there are many scientists involved in one project and therefore, the maximum 
for the number of authors is high. 
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Table 6 - Correlation table (all of them are significant at 1% level) 
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