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Abstract.The paper brings a holistic approach to evaluating

performance research in a higher education university able to capture the
characteristics of the socio-economic field through a statistical analysis of
the various research components, research funding being used as input, and
research output as the result of the investigation. Researchers' performance
is a key requirement in this changing environment, and this must be an
important concern for academic research institutions to obtain competitive
funding that provides an interface and stimulate scientific productivity. In
this paper, we deliberately concentrate on a multiple regression analysis
using the characteristics of the research projects carried out, the value, the
impact, as independent variables, depending on the number of scientific
articles as a dependent variable. This investigation defines institutional
performance research on the basis of an empirical study of extended
research indicators that can be practically institutionalized and explicitly
reflected in its management.
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1. Introduction

The holistic approach to the performance of institutional research and its
management is a pragmatic necessity of open innovation viewed from the
perspective of the intellectual property of the research community within a higher
education institution. Therefore, the integration of advanced scientific research at
research universities, interdisciplinary research, paradigm shift, the need to
evaluate the performance of research have gone through a necessary
metamorphosis for the institutional competitive system. Researchers' performance
is a key requirement in this changing environment, and this must be an important
concern for academic research institutions to obtain competitive funding that
provides an interface and stimulate scientific productivity. In this respect, in
addition to teaching and education, scientific research and performance is one of
the main concerns of an elite university. Universities compete on the basis of their
scientific production against each other to attract competitive research funding and
student finance from the Government to enable them to support progress and
competitiveness (Altbach 2009, Andrei et al. 2016, Ausloos 2015, Bibu et al. 2016,
Florescu 2012, Popa et al. 2019).

Under the pressure posed by the emergence of informal education and the
claims of the labor market that universities and their activities have become
irrelevant, universities have now engaged in new endeavors in order maintain their
student and capitalize on their research(Bratianu 2014, Bratianu&Panzaru 2015,
Books 2005, Glaser-Segura et al. 2007). Universities are trying to attract funds for
research, students, and material base by means of projects(Glass et al. 1995, Godin
&Gingras 2000, Habib &Jungthirapanich 2008). Why is research important in their
quest? Because research is a highly praised component within the university
rankings and it represents a measure of the quality and its internationalization
dimension reflected in the ability of the university to attract national/international
projects, write scientific articles participate at scientific conferences, etc.
Digitalization of research opens new perspectives and on innovation and fosters
new behaviors in order to harmonize the internal resources of organizations with
the challenges and demands of external environment (Ciocoiu et al. 2011, Florescu
2012). Universities and other higher education institutions are hailed as being the
engines of social and economic progress, and they are reckoned among the central
institutions of knowledge economies (Bratianu&Panzaru 2015, Godin &Gingras
2000).

The debate on whether the quality of university research should be
assessed based on peer review or quantitative metrics still continues with the
adjacent pros and cons (Glass et al. 1995, Taylor 2011). Measuring the research
dimension of a university can prove to be useful for different purposes: institution
assessment, audit, staff promotion, budget allocation (Amara et al. 2015, Kiely et
al. 2019, Lahaye et al. 2012, Marinescu& Valimareanu 2018, Teodorescu& Andrei
2011).

114

DOI: 10.24818/18423264/54.1.20.08



Research Performance Predictors in Romanian Universities: The Case of the
Bucharest University of Economic Studies

The research component is divided into multiple sub-components such as:
number of researchers, number of research institutes that a university has, number
of research laboratories, number of journal articles published, number of
conference papers, number of doctoral school, number of Ph.D. students, number
of professors who are Ph.D. coordinators, number of Nobel prize laureates, number
of research projects conducted, number and value of research grants, patents, and
the list may continue(Herteliu et al. 2017, Miskiewicz 2013, Zhou et al. 2012).

From these, we decided to focus on projects as input and having as output
the scientific production reflected by the journal articles published and conference
papers. Section 2 introduces the research model and the set of plausible hypothesis
we have started with. Section 3 casts light over the methodology employed and the
statistical analyses performed, while Section 4 presents the numerical results.
Section 5 concludes the paper and reflects on the implications of the research.

2. Research model and hypotheses

The analysis adds value in the field of research-development-innovation
evaluation in a holistic vision including research projects carried out in the
university and correlating indicators for project performance. At the same time it
shows how "actors" involved in the process of capitalizing on scientific, the
researchers, had efficient and effective scientific productivity while identifying the
synergies and tensions between the various factors under consideration, with the
possibility of taking over, adapting and refining the good practices in the field of
the evaluation of the academic scientific research.

In order to predict the research results (journal articles and conference
papers) within The Bucharest University of Economic Studies, we proposed the
following model:

Total number of Number of co-authors
years in the —iournal articles

projects J

y

Total number of
published journal
articles

H7

Number of
projects

Total number of
conference papers

H8

Total value of the Number of co-authors
projects — conference papers

Figurel. Research model: Research result predictors among professors
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The main predicting factors that have been analyzed with respect to
research performance within The Bucharest University of Economic Studies,
measured by the total number of journal published articles by each professor and
the total number of conference papers represent the total number in which the
respective professor has been involved, the total number of years she was involved
in the project and the total value of the project.

We posit that these three predictors influence the number of journal
articles published and the number of conference papers, because, within the
projects, regardless of their financing source, as long as they have a research
component, they will have objectives, activities and results translated into
deliverables that have to be achieved within strict time frames. The higher the
financing of the project, the higher the budget allocated to research activity, and as
such, the higher the number of journal articles published and conference papers.

Therefore we make the assumption that the three predictors objectified by
the indicators for measuring the involvement in projects and their respective
financing influence the research results, the number of published journal articles
and the number of conference papers, leading to the following hypotheses:

Hypothesis 1:The number of projects in which a professor is involved has a direct
and positive influence over the number of journal articles.

Hypothesis 2:The number of projects in which the professor is involved has a
direct and positive influence over the number of conference papers.

Hypothesis 3:The total number of years in which the professor was involved in the
project has a direct and positive influence over the number of journal articles.
Hypothesis 4:The total number of years in which the professor was involved in the
project has a direct and positive influence over the number of conference papers.
Hypothesis 5:The total value of the projects in which the professor is involved has
a direct and positive influence over the number of journal articles.

Hypothesis 6:The total value of the projects in which the professor is involved has
a direct and positive influence over the number of conference papers.

Besides the predictors that relate to the involvement degree of the project
of the professors, other important predictors are the degree of cooperation among
authors (co-authorships), making the assumption that teamwork has a direct and
positive influence over their research performance, due to obvious reasons such as
facilitating writing scientific papers by splitting the tasks according to the team
members’ specialization, high motivation and need to comply with the deadline.
Consequently, we develop the following assumptions:

Hypothesis 7:The number of journal article co-authorships belonging to a
professor has a direct and positive influence over the number of journal articles.
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Hypothesis 8:The number of conference paper co-authorships belonging to a
professor has a direct and positive influence over the number of conference
papers.

3. Methodology

The analyzed database comprises 437 entries containing information about
journal articles, conference papers and projects in which the professors of The
Bucharest University of Economic Studies were involved, during 2007-2018. The
initial database contained 2000 entries, however out of these 2000 only 437 were
complete in order to become the subject of this analysis. The data objectively
present reality, they are not estimations, or averages or other statistical indicators.
The EXCEL database has been imported into the statistical analysis packagelBM
SPSS Statistics (George &Mallery 2013), and further analyzed by means of
structural equation modelling usingWarpPLS6.0 (Kock 2017).

All the observed variables of the model, independent or dependent, are
depicted in the following table, together with their correlations.

Table 1 — Correlations among the variables of the model

CoopArt | NoArt NoConf | CoopConf | NoProj YeProj ValProj
CoopArt 1.000 0.848 0.354 0.304 0.334 0.227 0.188
NoArt 0.848 1.000 0.407 0.329 0.408 0.319 0.256
NoConf 0.354 0.407 1.000 0.793 0.446 0.475 0.397
CoopConf 0.304 0.329 0.793 1.000 0.434 0.451 0.430
NoProj 0.334 0.408 0.446 0.434 1.000 0.726 0.516
YeProj 0.227 0.319 0.475 0.451 0.726 1.000 0.651
ValProj 0.188 0.256 0.397 0.430 0.516 0.651 1.000

*All probabilities associated to the above correlation coefficients are smaller than 0.001

As one can notice, the Pearson correlation coefficients exhibit values that
are uniformly distributed within the positive range [0, 1], namely: low (less than
0.3), medium (between 0.3 and 0.7), and strong correlation (higher than 0.7).
Noteworthy is the strong correlation between the number of published journal
articles and the number of co-authorships with respect to journal papers, 0.848, and
the correlation between the number of conference papers and the number of co-
authorships with respect to conference papers, 0.793, indicating that cooperation
and teamwork have a strong influence over the research results.

A simple mathematical depiction of the (linear) multiple regression model
is provided in the following equation (Agapie et al. 2018).

Yi = Boi + Pui X1+ PBai X2 + Bai Xz + Pai Xai + & i=1,2 (1)
Notice that Y; stand for the two dependent (predicted) variables, namely

NoArt (for index i=1) and NoConf (for i=2). The first coefficient, Soi, stands for a
constant parameter. Parameters S, f2i and fai are the coefficients associated to the
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independent variables (predictors) Xi (NoProj), X (YeProj) and Xz (ValProj),
respectively. Parameter f4i is the coefficient corresponding to the independent
variables X4 (CoopArt for i=1, respectively CoopConf for i=2). Lastly, & defines
the residual error of our estimated models by accounting for the unexplained
variation in Y;j, in each of the two equations (1).

Additionally, the Partial Least Squares (PLS) method applied by
WarpPLSinvolves also a factor analysis (principal component) technique like the
one employed in (Vizitiu et al. 2018). PLS was initially devoted as an econometric
instrument (Wold 1966) and became very popular in both social sciences and
chemistry (Herve 2010,Pages &Tennenhaus 2001).

PLS works as follows. We start with a matrix My of size 437x2, whose
entries are the values of the two dependent variables Yi, recorded for each of the
437 observations. Similarly, the values of the five independent variables X; for
each of the 437 observations are collected in a matrix My, of size 437x5. We aim
to describe the relationship between the two matrices, and finally to predict
MyfromMx. According to (Herve 2010), if Mx is full rank an ordinary multiple
regression would achieve the goal; but the technique is no more tractable when the
size of My is considerably large, due to a high risk of multi-collinearity. That is the
typical case for PLS, which looks for a set of factors from a simultaneous
decomposition of Mx and My, factors that explain as much as possible of the
covariance between the two matrices. A regression step like the one depicted in Eq.
(1) follows the decomposition, with the factors predicting the dependent variables.

The factors, or the independent variables analyzed inWarpPLS each
contain a single item (observed variable). We chose WarpPLS for the multivariate
statistical analysis, although the variables are mono-item, because we have two
chains of multiple regression with two dependent variables and five independent
ones, requiring therefore a structural/simultaneous equation analysis. WarpPLS is
specially built for such analyses leading to very good estimates of causal relations
that cannot be represented by linear equations, but by resorting to non-linear
relations.

4. Results and discussions

The proposed research model was analyzed and estimated by resorting to
WarpPLS 6.0, using the Bootstrap sampling method(Tabachnick&Fidell 2007).
WarpPLS is able to analyze non-linear relations between the independent variables
of the model, and also relations of type U or S, using the method of variance(Kock
2017). Additionally, this software offers conformity and quality indicators with
respect to the proposed model.

Figure 2 displays the B-coefficients of the model and their associated
probabilities, and also the R? coefficients. The results show that the variation of the
dependent variable NoArt (number of journal articles published by a professor
during 2007-2018) is explained to a large degree, 74%, by its predictors,
respectively: CoopArt(number of cooperations for journal articles) with a j-
coefficient of 0.8, NoProj (number of projects the professor was involved in) with
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a B-coefficient of 0.09, YeProj (number of years the professor was involved in the
project) with a B-coefficient 0.06, and ValProj (total value of projects in which the
professor was involved) with a B-coefficient of 0.02. Therefore, Hypothesesl, 3, 5
and 7are confirmed.

CoopConf
Xqz

Figure 2. Estimated model using WarpPLS 6.0 analysis

In what regards the dependent variable NoConf (number of conference
paper of a professor), its variation is explained to a large extent, 68%, by the
variance of the independent variables. The strongest influence is exhibited by
CoopConf (number of cooperations in terms of conference papers) with a -
coefficient of 0.68, followed by YeProj with a B-coefficient of 0.1, NoProjwith a -
coefficient of 0.08,andValProj with a B-coefficient of 0.03.ThusHypotheses2, 4,
6and8 are confirmed as well.

In order to validate the model, it is mandatory to analyze the quality and
conformity indicators estimated through WarpPLS 6.0. The ten indicators are
presented in Table 2.
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Table 2 — Conformity and quality indicators of the model estimated with

WarpPLS 6.0
Indicator Criterion

Average path coefficient (APC)=0.238, P<0.001
Average R-squared (ARS)=0.712, P<0.001
Average adjusted R-squared (AARS)=0.710, P<0.001
Average block VIF (AVIF)=2.377, acceptable<= 5, ideal<= 3.3
Average full collinearity VIF (AFVIF)=2.903, acceptable <=5, ideal<= 3.3
TenenhausGoF (GoF)=0.844, low>=0.1,

medium>= 0.25,

high>= 0.36
Sympson's paradox ratio (SPR)=1.000, acceptable >= 0.7, ideal = 1
R-squared contribution ratio (RSCR)=1.000, acceptable >= 0.9, ideal = 1
Statistical suppression ratio (SSR)=1.000, acceptable >= 0.7

Nonlinear bivariate causality direction ratio acceptable >=0.7
(NLBCDR)=1.000,

All the ten indicators in the table have excellent values. AVIF, which is the
most important measure of the conformity of the model is 2.377 which is ideal
being under the 3.3 margin; whereas ARS is 0.712 for a probability lower than
0.001. Also, APC is another important indicator and its value is 0.238 for a
probability lower than 0.001.

5. Conclusions

In this study, the empirical analysis of the performance of institutional
scientific research explicitly included correlations between important research
indicators within a Romanian higher education institution by placing a university
professor / researcher at the centrum for a statistical analysis initially designed.The
particularity of our study is that we look at the professor from two different
perspectives, as both the beneficiary of research funding via grants and research
projects, and also as the author of scientific production such as journal articles and
conference papers. We have formulated some plausible statistical hypotheses in
order to reveal the hidden connections between scientific production and research
funding, and we have tested these hypotheses by means of multiple regression
analysis.

An important finding of our statistical analysis is that the number of co-
authors has the highest influence onto the scientific production of university
professors, when it comes to both output indicators, journal articles and conference
papers. This is somehow expected, since over the last decades economic Romanian
universities indulged large collaborative authorships as a general rule.

We found out that not all the variables that characterize a research project
have necessary a significant influence onto the production of articles. Thus, the
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total value of projects a professor is involved in does produce an increment of her
scientific production, with respect to journal articles and to conference papers, but
not to the extension that someone would expect. In practice, there is a diversity in
the scientific production that is normally connected to the specificity of projects.
Some projects are not necessary research oriented, but they are more pragmatic,
targeting the development of some competencies of different sort.The duration of
the projects (expressed as total number of years the projects receive funding) has
also some positive influence on the number of conference papers, yet again no
significant influence on the production of journal articles. It is also directed linked
to the projects specificity, to the particular requirements associated to that call or to
the funding program. These findings could be explained by the fact that research
money stimulate scientific cooperation, yet the production of peer reviewed, Web
of Science journal articles is a more in-depth creative process, time consuming and
requires for top quality scientific production a continuous effortrelated to direct
funding, but also to creating a stimulating environment for researchers, both at
national and international levels. We feel that these conclusions should be further
investigated for validation in either national or international academia.

On the other hand, a limitation of the present study refers to some recent
adjustments to the national promotion criteria in economic academia. Since 2017,
the number of co-authors working in universities/research institutions from abroad
is not taken into account any more in the formula that calculates the total journal
article authorship index of the candidate. Normally, such modification would have
the effect of fostering international cooperation with respect to the production of
research articles, which would be worth analyzing quantitatively. Yet, provided the
relatively short time since the introduction of the new formula, the statistical
analysis of the corresponding effects is deferred to a future study.

Academic performance of advanced research and the development of a
management system are essential for leadership efficiency and efficiency in today's
universities. In the future, a detailed understanding of the impact of specific norms
or objectives on academic organizations, along with pilot studies will attempt to
establish a generalized and scalable framework as a steering system for academic
projects, will be a higher priority.
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