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Abstract: This study analyzes the research quality assurance processes in Chilean universities. Data
from 29 universities accredited by the National Accreditation Commission were collected. The
relationship between institutional accreditation and research performance was analyzed using length
in years of institutional accreditation and eight research metrics used as the indicators of quantity,
quality, and impact of a university’s outputs at an international level. The results showed that
quality assurance in research of Chilean universities is mainly associated with quantity and not
with the quality and impact of academic publications. There was also no relationship between
the number of publications and their quality, even finding cases with negative correlations. In
addition to the above, the relationship between international metrics to evaluate research performance
(i.e., international collaboration, field-weighted citation impact, and output in the top 10% citation
percentiles) showed the existence of three clusters of heterogeneous composition regarding the
distribution of universities with different years of institutional accreditation. These findings call for
a new focus on improving regulatory processes to evaluate research performance and adequately
promote institutions’ development and the effectiveness of their mission.

Keywords: scientific research; universities; quality assurance; scientometric indicators; Chile

1. Introduction

Research performance is evaluated mainly by the quantity and quality of publica-
tions [1]. Quantity is measured by research productivity limited to a certain type of
publications and a certain period of time, which may vary according to the objective of
the evaluation, while quality is measured through a set of metrics such as publications
in international collaboration, publications in Q1 (top 25%) journal quartile, publications
in top 10% journal percentile, publications in top 10% citation percentile, field-weighted
citation impact, h-index, and g-index, among others [2,3].

In Chile, scientific and technological research was institutionalized and developed
in the second half of the last century [4,5] and mainly carried out by universities and
public funding [6]. In turn, national research productivity, measured by publications
in the core collection of Web of Science per the number of researchers or economically
active population, exhibits the highest levels in Latin America, above Brazil, Mexico, and
Argentina [7]. The above occurs even when there are strong differences between disciplines,
geographical location within the country or gender, with a high institutional concentration
in two universities that generate half of the total number of publications in the country [8].
Only in recent years, mainly teaching universities become a minority, given that many
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have gradually overcome the economic restrictions and adherence to historical models that
limited the development of research [9,10]. In addition, the positive impacts of financial
resources and advanced human capital on scientific productivity have been increasing,
but with differences in efficiency between universities [11]. Financial resources are quite
limited, reaching barely 0.35% of the Gross Domestic Product, the lowest among all the
countries of the Organization for Economic Cooperation and Development (OECD) [12],
and the working conditions of many researchers have significant deficiencies [13]. It is
known that the number of highly qualified researchers in Chile has increased exponentially
due to the support of government scholarships in Chile and abroad; however, there is a
lack of capacity to insert graduates into the national university system so that they can
fully deploy their research skills [14]. On the other hand, despite the fact that the use
of demanding scientometric indicators was considered very early on as a reference to
support researchers and universities [15] and that productivity was mainly oriented toward
mainstream journals [16,17], financial support for research has had a proven impact on the
number of articles, but not on their quality measured by metrics that include the number of
citations [18]. In the last twenty years, the number of citations in Web of Science journals
for Chile has increased more than five times, in a similar proportion to the total number of
publications [19].

In the case of higher education institutions, the evaluation of research performance
is considered just one step in the quality assurance process of universities and programs,
along with other academic and management activities. In the case of Chile, institutional ac-
creditation is the main quality assurance mechanism of its universities [20,21]. Historically,
research has been considered a voluntary accreditation area, even though it is one of the
main attributes that differentiate universities from other higher education institutions [22].
Consequently, only about half of the Chilean universities are accredited in research. How-
ever, accreditation in research and graduate teaching explains most of the variance in
institutional accreditation length in years [23].

Given the context described above, this study attempts to analyze quantitatively
and qualitatively the effect of research quality assurance processes in Chilean universities
on research performance, establishing the relationship between research accreditation
and productivity.

The accreditation regulatory processes of Chilean universities started in response to
the massive increase in institutions, programs, and students that occurred after the 1981
Reform, and the need to contribute to the public trust related to the quality and pertinence
of their activities. Initially, it was an experimental and voluntary initiative, not established
by law, which included the participation of public and private universities, that exceeded
expectations [20,21,24–26]. Institutional accreditation was implemented separately from
the accreditation of undergraduate and graduate teaching with a mixed evaluation model
that considered self-assessment and hetero-evaluation by external peers that are common
in other countries [27–29]. The concept of quality was that of double internal and external
consistency, i.e., the degree of adjustment between institutional purposes and actions
with their mission statements, and with academic and disciplinary requirements. In this
accreditation scenario, research was considered a voluntary academic area at the start of
the quality assurance processes alongside other voluntary areas, such as graduate teaching
and community engagement, as well as the mandatory areas of undergraduate teaching
and institutional management [26].

Starting in 2006, this experimental higher education quality assurance system was
institutionalized with no substantive changes in conceptual aspects or initial procedures,
maintaining the institutional accreditation and research as voluntary areas [30]. A new
law on higher education, promulgated in 2018, introduced relevant changes in the process,
with the mandatory accreditation of all universities and the introduction of standards
for evaluating quality criteria. However, research remained a voluntary area, the only
one among the five dimensions subject to evaluation, including the creative arts and
innovation [31].
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The accreditation processes of Chilean universities have shown positive effects on
institutional management. The provision and use of information for decision-making, the
improvement of indicators of pedagogical effectiveness and compliance with graduation
profiles in teaching, the offering of graduate programs, and the coverage and involvement
in community engagement activities are examples of these effects [32–36], in agreement
with some international trends [37]. However, they have also raised criticisms regarding
their procedures, limited social impact, conflicts of interest, and corruption [38–41].

The regulation applied to evaluating research in the accreditation of Chilean univer-
sities has mainly considered variables such as the existence of institutional policies and
the effectiveness of their implementation, the productivity of publications in scientific
journals and their indexing, research projects, and the availability of human, physical,
and information resources [42]. Currently, the evaluation of research in institutional ac-
creditation considers two criteria: policies and management, and results. The highest
accreditation standard demands the systematic application of policies and management
based on results that respond to the state of the art in disciplinary, productive, and social
contexts. In relation to results, the focus is on conducting research in all areas of institutional
work, the international quality of research outputs, and maintaining doctoral programs
of high quality and international networks [43]. In the case of scientific and technological
research, although there is no causal evidence available, institutional accreditation could
partially explain the exponential increase in publications at the national level and Chile’s
leadership in Latin America when scientific production is standardized by the number
of inhabitants [7]. However, there are no data on the improvement of research quality.
Examining the association between the accreditation timelines and productivity and quality
indicators can help define the effect of the relationship between quality assurance and the
improvement of research quality in Chilean universities. This relationship is not trivial
since it is not always positive [44].

On the other hand, it is important to mention that in the accreditation of undergraduate
programs, the creation and formative research of professors is considered as one of the
twelve criteria used in the evaluation, but no reference is made to publications in journals.
However, in the accreditation of graduate programs, the requirements for the formation
of the professoriate (i.e., faculty member affiliated to a graduate program) vary according
to the disciplinary area. These requirements consider research performance (e.g., the
minimum number of publications in the last 5 years and the type of indexing databases) and,
in some cases, journal impact levels (e.g., quartile as in the areas of biological sciences and
economic and administrative sciences, or the impact factor in the field of chemistry) [43]. In
international agencies, research has minimal incidence in undergraduate training programs,
being limited to the learning of scientific protocols and the dedication of professors to
research practices, but without considering the differences in impact or the diffusion of
scientific journals.

As mentioned before, scientific and technological research in Chile was institution-
alized in the second half of the last century [5] and carried out mainly in universities.
Historically, it has exhibited a high level of concentration in a few institutions, even though
it is part of the mission in most of them, differentiating themselves from other higher
education institutions, such as professional institutes and technical training centers [6,45].
Therefore, there are also strong differences in the scientific capacities installed in the coun-
try, as well as among disciplines and gender authorship trends [8]. On the other hand,
institutional performances are associated with ex-ante classifications and the different
trajectories of Chilean universities. In the Chilean higher education system, both public
and private universities coexist. Prior to the 1981 Reform, there were six “traditional”
universities, two of which were state-owned, and among the private ones, there were
confessional and regional universities [46,47]. Currently, there are 64 universities in the
system that include public universities, traditional institutions (universities that were de-
rived from them), and new private institutions. There is evidence of differences that exist
in accreditation periods and the number of accredited voluntary areas according to the
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type of university [48]. Universities that make greater contributions to national research
are both public and private [49]. Public, traditional private universities, and institutions
derived from them show better performances in accrediting voluntary areas—including
research—than new private universities, but as groups, public universities and traditional
private universities and the institutions derived from them show better performances
in accrediting voluntary areas including research, than the new private universities [50].
Changes in the interpretation of the regulations that modified the procedure of accrediting
each area separately have influenced the increase in universities accredited in research;
here, the period of joint accreditation for all areas, whether mandatory or voluntary, was
considered. The accreditation results have generated controversy in a significant number
of universities when their research performance is considered [51]. This highlights the
importance of establishing whether accreditation, as a mechanism for ensuring quality, has
an impact on the quality of national research in the entire university system, regardless of
the legal status and trajectory.

It should also be considered that the demands for academic complexity, the access
to public funding, and the contribution to corporate image have limited the development
of universities with less academic trajectory. In addition to factors that have stimulated
internal changes in the universities—expressed in greater commitments to research—there
are other factors such as adherence to the Napoleonic model, the high costs of advanced
human capital and equipment, and the growing competition for competitive funds, which
limit the development of universities with less academic trajectory [10,17,52]. Although
several universities allocate economic incentives to researchers, they are heterogeneous
and generally not oriented to the quality of publications [17].

In this study, we evaluated the effect of research quality assurance processes in Chilean
universities on research performance, establishing the relationship between research accred-
itation and productivity in quantitative and qualitative terms. Therefore, and supported by
the empirical data, we hope to contribute to the development of new strategies for making
changes in accreditation criteria and policies and establish a minimum for internationally
recognized and high-level quality metrics to evaluate research performance. In addition,
we hope to deepen the understanding of the concept of quality oriented to academic im-
provement with international standards and oriented to excellence, the use of three levels
of quality standards, and the commitment of research quality assurance with other areas.
All these are relevant issues that must be correctly understood to adequately promote
institutions’ development and their mission’s effectiveness.

2. Methods
2.1. Data Collection

The data used in this study comprise a total of 29 Chilean universities accredited by
the National Accreditation Commission (Comisión Nacional de Acreditación, CNA, Chile)
in the voluntary area of research (Table 1), for which nine feature variables were chosen:
years of accreditation, scholarly output, international collaboration, field-weighted citation
impact, publications in Q1 journal quartile by CiteScore, publications in Q1 to Q2 journal
quartiles by CiteScore, output in top 10%-citation percentiles, citations per publication, and
views per publication. For each institution, its length in years of accreditation was obtained
from official data at the CNA (https://www.cnachile.cl/Paginas/Inicio.aspx, accessed on 1
October 2021). In the time period considered in this study, the institutional accreditation
length ranged from 2 to 7 years, considering the following five areas: undergraduate teach-
ing, institutional management, graduate teaching, research, and community engagement.
The last three areas are voluntary.

https://www.cnachile.cl/Paginas/Inicio.aspx
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Table 1. Chilean universities considered in the study (n = 29), alphabetically grouped into four sets
according to the increasing years of institutional accreditation.

Institution # Reference Years of Accreditation

Universidad Alberto Hurtado 1

4
Universidad Autónoma de
Chile 2

Universidad de Atacama 3
Universidad de Magallanes 4

Universidad Andrés Bello 5

5

Universidad Católica de la
Santísima Concepción 6

Universidad Católica de
Temuco 7

Universidad Católica del
Maule 8

Universidad de Antofagasta 9
Universidad de La Serena 10
Universidad de Los Andes 11
Universidad de Los Lagos 12
Universidad de Tarapacá 13
Universidad de Valparaíso 14
Universidad del Bio-Bío 15
Universidad Diego Portales 16
Universidad Mayor 17

Pontificia Universidad
Católica de Valparaíso 18

6

Universidad Adolfo Ibáñez 19
Universidad Austral de Chile 20
Universidad Católica del
Norte 21

Universidad de La Frontera 22
Universidad de Talca 23
Universidad del Desarrollo 24
Universidad Técnica Federico
Santa María 25

Pontificia Universidad
Católica de Chile 26

7Universidad de Chile 27
Universidad de Concepción 28
Universidad de Santiago de
Chile 29

Data source: https://www.cnachile.cl/Paginas/Inicio.aspx. Date exported: 1 October 2021.

To provide a perspective on the quality and impact of the research output of the
29 Chilean universities considered in this study, the SciVal web-based data analytics plat-
form (Elsevier, https://www.elsevier.com/solutions/scival) was used to analyze research
performance (date exported: 13 December 2021). This analysis considered all types of
publications and the Scopus All Science Journal Classification (ASJC) [53]. The time span
considered for the scholarly output and metrics was 2016 to 2020. The eight metrics selected
for the research performance analyses are as follows [54]:

• Scholarly output (ScholOutput): The number of publications (output) of a selected entity.
It indicates its prolificacy.

• International collaboration, % (IntCollab%): extent to which its publications have interna-
tional co-authorship.

• Field-weighted citation impact (FWCI): The ratio of citations received relative to the
expected world average for the subject field, publication type, and publication year
(also known as normalized citation impact). A FWCI of 1.00 indicates that the entity’s

https://www.cnachile.cl/Paginas/Inicio.aspx
https://www.elsevier.com/solutions/scival
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publications have been cited exactly as it would be expected on the global average for
similar publications; the FWCI of the entity “World”, or the entire Scopus database, is
1.00. A FWCI > 1.0 indicates that the entity’s publications have been cited more than
they are expected to be based on the global average for similar publications.

• Publications in Q1 journal quartile by CiteScore, % (PubQ1%): The number of high-quality
publications of a selected entity that have been published in the Q1 journal quartile by
CiteScore (%). It indicates the extent to which an entity’s publications are in the top
25%-journal percentile.

• Publications in Q1 to Q2 journal quartile by CiteScore, % (PubQ1Q2%): The number of
quality publications of a selected entity that have been published in Q1 + Q2 journal
quartiles by CiteScore (%). It indicates the extent to which an entity’s publications are
in the top 50%-journal percentile.

• Output in top 10%-citation percentiles, field-weighted % (Top10%CitPerc%): The number
of publications of a selected entity that are highly cited, having reached the top 10% of
citations received (excellence). It indicates the extent to which an entity’s publications
are present in the top 10%-citation percentile. For this metric, field weighting is used.

• Citations per publication (CitPub): The average number of citations received per publica-
tion. It indicates a measure of the impact of an entity’s publications.

• Views per publication (ViewsPub): The average number of views received per publication.
It indicates a measure of usage of an entity’s publications.

These metrics were chosen as the indicators of quantity, quality, and impact of a
university’s outputs.

2.2. Descriptive Analysis and Data Pre-Processing

Descriptive analyses, comprising the mean, median, and standard deviation, were
performed on the raw data. Shapiro–Wilks (S-W) and Kolmogorov–Smirnov (KS) tests were
used to evaluate if the data came from a normal distribution at a 95% confidence interval.
The data were pre-processed because the studied variables have different scales, which
can influence clustering. Most distance measures used by clustering algorithms are highly
biased toward large-scale attributes. The purpose of normalization is to give all variables
the same scaling, which is particularly useful for distance-based measurement [55]. The
standardization procedure was carried out by removing the mean value of each feature
variable and then scaling it by dividing the corrected features by their standard deviation.

2.3. Correlation of Feature Variables

The correlation between the feature variables was performed using the Pearson Prod-
uct Moment Correlation analysis. Even though Pearson’s product-moment correlation
coefficient is very sensitive to the presence of outliers [56], it will not cause a problem in
this analysis because of the absence of outliers. This analysis allows calculating the strength
of the relationship between two quantitative variables X and Y, each containing n values:

r =
∑n

i=1(xi −
–
x)(yi −

–
y)√

∑n
i=1 (xi −

–
x)2∑n

i=1(yi −
–
y)2

(1)

where xi and yi represent the ith value of X and Y, whereas x and y are the means of X and
Y, respectively.

2.4. Cluster Analysis

It is known that for the same data set, different partition hierarchies can be constructed
using alternative methods [57], such as distance measures, i.e., single (nearest neighbor),
complete (furthest neighbor), and average linkage (average between nearest and furthest
neighbor), and Ward’s minimum variance method. Here, Ward’s method [58] was selected
since it produced the most meaningful results. Additionally, the selected interval measure
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was calculated as the squared Euclidean distance, which can be obtained according to the
following equation:

d(x, y) =
p

∑
i=1

(xi − yi)
2 (2)

The data used in the cluster analysis included three feature variables related to metrics
that are commonly used internationally to evaluate research performance: international
collaboration (%), field-weighted citation (or normalized) impact, and % output in the
top 10% citation percentiles (excellence) [59–62]. Journal impact factor metrics were not
considered after considering the limitations raised by the DORA declaration [63] and
Leiden manifesto [64]. The average citations and views per publication were also not
selected, as they do not consider distinct field compensations, necessary in this study of
universities with different degrees of subject complexities.

All computations were performed using Statgraphics Centurion 19.2.01 (Statgraphics
Technologies, Inc., The Plains, VA, USA).

3. Results
3.1. Descriptive Analysis

Descriptive analysis of the nine feature variables for the 29 Chilean universities is
shown in Table 2. It is appreciated that the variables associated with quality and impact
showed less variability in comparison to scholarly output. The international collaboration
(%), field-weighted citation impact, publications in Q1 journal quartile by CiteScore (%),
publications in Q1 and Q1 to Q2 journal quartiles by CiteScore (%), publications in top 10%
citation percentiles (field-weighted, %), and citations and views per publication showed
lower standard deviations. In contrast, the scholarly output showed the highest standard
deviation among the universities analyzed (Table 2). In addition, this variable was the only
one that did not show a normal distribution (p < 0.05 for S-W and KS tests).

Table 2. Summary of descriptive analysis for the universities’ feature variables.

Variables Mean Median Standard
Deviation

KS Test
(p-Value)

S-W Test
(p-Value)

Years of accreditation 5.41 5.00 0.91 0.037 0.012
Scholarly output 3198.41 1807.0 3705.5 0.041 1.51 × 10−7

International collaboration (%) 57.69 58.0 9.59 0.537 0.026
Field-weighted citation impact 1.16 1.06 0.33 0.093 0.007
Publications in Q1 journal quartile by
CiteScore (%) 47.80 49.20 10.04 0.664 0.438

Publications in Q1 to Q2 journal quartile
by CiteScore (%) 69.75 72.70 8.82 0.214 0.006

Output in top 10% citation percentiles
(field-weighted, %) 10.42 9.60 2.94 0.486 0.021

Citations per publication 9.85 9.10 3.87 0.552 0.169
Views per publication 34.22 33.20 6.19 0.019 0.000

3.2. Correlation of Feature Variables

The Pearson product-moment correlation method for the nine feature variables con-
sidered in this study (Figure 1) showed, in general, lower correlations between scholarly
output and the other chosen metrics considered in this study. This highlights that the length
(in years) of institutional accreditation, a Chilean parameter used to quantify university
quality assurance, is only correlated to scholarly output (r = 0.70 in Pearson product-
moment correlation) without showing any significant correlation with respect to the quality
and impact of publications. Also, from Figure 1, it can be appreciated that the years of
institutional accreditation not only showed a lower correlation (near to zero) with features
related to quality, but also in some cases negative values, as in citations per publications,
field-weighted citation impact, and international collaboration.
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Figure 1. Pearson product-moment correlation for the nine universities’ feature variables.

3.3. Comparative Analysis of the Research Metrics and Years of Institutional Accreditation

The 29 Chilean universities under study, with length of institutional accreditation
ranging from 4 to 7 years, have different research performances when analyzing various
metrics. As shown in Figure 2, there is a huge dispersion in research performances when
comparing the values of the metrics analyzed for each university with respect to national
levels. In addition, the only variable that correlates well with the institutional accreditation
(length) is the scholarly output, whereas the other seven metrics that measure research
quality and impact do not show this behavior. In fact, a positive correlation was found
between the years of institutional accreditation and scholarly output.

The group of universities accredited for seven years shows only the metrics of publica-
tions in Q1 (mean: 53.3%) and Q1–Q2 (mean: 74.9%) journal quartiles with values higher
than those corresponding to Chile (49.6% and 70.7%, respectively). The other metrics
exhibit high variability when compared to national values and to institutions that have
received lower accreditation lengths.

3.4. Cluster Analysis

Dendrogram plots representing the hierarchical clustering (using squared Euclidean
distance and Ward’s criterion) were first built considering one cluster for the selected
feature variables, i.e., international collaboration (%), field-weighted citation impact, and
publications in the top 10% citation percentile (field-weighted) are shown in Figure 3a. The
29 universities were also grouped into three clusters with a different number of associated
institutions (see Figure 3b). Cluster 1 includes 15 universities (1, 13, 6, 10, 20, 19, 3, 7, 25,
9, 8, 22, 21, 14, and 28), cluster 2 eight universities (2, 11, 12, 17, 18, 24, 29, and 27), and
cluster 3 six universities (4, 5, 16, 23, 15 and 26). It can be concluded from Figure 3 that the
four universities with the highest length of institutional accreditation (7 years; institutions
referenced as 26, 27, 28, and 29) are distributed among the three different clusters. The
same behavior is observed when analyzing those universities accredited with the lower
lengths of institutional accreditation (4 and 5 years).
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Figure 3. Dendrogram representing the hierarchical clustering (using squared Euclidean distance
and Ward’s criterion) for the three feature variables. (a) one cluster and (b) three defined clusters.

On the other hand, the clustering of the universities as discussed above shows a
positive and increased correlation between the field-weighted citation impact, and the
international collaboration (%) and publications in the top 10% citation percentiles (%)
(Figure 4), in the following order of clusters: 2 > 1 > 3. This is also observed between
non-FWCI metrics.
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4. Discussion

The accreditation results of the research area analyzed in this study reveal that the
length (in years) of the institutional accreditation—a variable that defines institutional
quality—is related to the scholarly output (production), and not to the quality and impact
of a university’s research performance. In fact, the production positively correlates with
institutional accreditation (length). The above results demonstrate the need to correct
the institutional accreditation procedures of Chilean universities, given that they do not
prioritize quality and impact metrics in the research evaluation criteria, and are based
on the consideration of several academic areas (i.e., undergraduate teaching, research,
graduate teaching, community engagement, and management) that generate tension and
compromise in the definition of the accreditation length of the institutions. On the other
hand, these findings contrast with previous studies that have suggested the use of multiple
(or a basket of) metrics as a good practice for research assessment that can produce a more
robust analysis [64,65]. Metrics focused on measuring research performance using the
number of publications and citations are a valid tool to assess the quality of the research
activity in most research subjects [66–68]. Furthermore, a recent Australian study deepened
the use of quantitative indicators in the research assessment process, proposing different
metrics to broaden the view in the design of normative data to track the quantity, quality,
and impact of research outputs [69], in agreement with the Australian Research Council’s
Excellence in Research for Australia (ERA) exercise which had its first full round in 2010
and whose results have been published in 2011, 2012, 2015 and 2018. The metrics proposed
by the authors are the following: scholarly output, citation count, citations per publication,
FWCI, publications in the top 10% percentile most cited in their field (%), publications
in the top 10% ranked journals (CiteScore percentiles, %), publications with international
collaboration (%), and publications with a corporate affiliation (%) [69]. In particular, the
number of citations is an easy and effective way to measure influence in different research
subjects and scientific career stages and also provides diverse variants (e.g., citations
per publication, field-weighted citations, and citations in top% journals) according to
the precision required in each scientometric study [70]. Moreover, and in relation to the
collaboration metrics, it is recognized that international collaboration has positive effects on
research productivity, quality, and FWCI [71], whereas academic–corporate collaboration
can be seen as the relevant evidence for understanding the non-academic impacts of
research [69,72,73].

On the other hand, the Chilean universities analyzed in this study showed different
research performances based on the metrics of quantity, quality, and impact of a university’s
outputs, even in comparison with national values. The metrics exhibited high variability
when compared to national values and to institutions that have received low, medium,
and high accreditation lengths (in years). In addition, universities with different lengths of
institutional accreditation were distributed among three different clusters, when correlating
metrics commonly used at the international level to evaluate research performance. In
this analysis, it must be kept in mind that the metrics selected in this study agree with
other robust scientometric studies that promote a more correct research performance
evaluation for university decision-making and for quality assurance purposes at the system
level [64,65,69].

In Chile, the instruments that have been used for the institutional accreditation of
research at universities have focused on the following aspects: (i) the institutional policy
of research development and its application according to the quality criteria accepted by
the academic, scientific, technological, and innovation communities, (ii) the availability of
economic resources for the development of systematic internal and external research, (iii)
participation in open and competitive calls for funding at the national and international
levels, (iv) the results of research projects (publication in indexed journals, books, patents,
and others), (v) engagement with undergraduate and graduate teaching, and (vi) the im-
pact of research at the national and international levels as a contribution to the scientific,
technological, and disciplinary knowledge [74,75]. However, the new criteria for accredi-
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tation in the research area, applicable from October 2023, introduce the use of standards
for the first time. The Research, Creation, and Innovation dimension disaggregates into
the Policy and Administration and Results criteria, where both are categorized into three
different performance levels [43]. These criteria are similar to the ones valid from 2006,
where in the case of Results, the following must be provided: (i) an institutional plan for
research, creation, and/or innovation, (ii) pertinent actions to regional or national demands,
(iii) research evidence in some or all the disciplinary areas, according to the levels, (iv) the
dissemination and transfer of creation and/or innovation activities at the national and
international scales, according to the level, and (v) the results of the research activities that
facilitate accredited graduate programs (PhDs in all the disciplinary areas of the university
in the case of the highest level) [74,75].

The situation described above is the result of a new model of accreditation for univer-
sities in Chile. The key features of the institutional accreditation system for universities
in Chile are outlined in Table 3. However, up to date, the contents of the accreditation
resolutions for those universities with the highest accreditation level allow us to infer that
the concept of research quality applied by the National Accreditation Committee (CNA,
in Spanish) is emphasized through the existence and formalization of explicit policies. In
addition, when it comes to the availability of external and internal resources, there is a
reference to research centers, the number of researchers and their variation with different
parameters, increase in internal and external economic resources with different parame-
ters, facilities, and its evolution. Regarding participation in open and competitive calls,
funding sources are referred to in different comparative parameters considering national
and international agencies, seeking to show the evidence of the evolution of the number of
projects and resources. In relation to research results, there is a systematic reference to the
number of indexed publications in WoS, Scopus, ESCI, and SciELO and their variation with
different parameters. There is also a reference to international cooperation, quality given
by the journal quartile, patents, and comparisons with national figures. Regarding the
engagement between research and undergraduate and graduate teaching, there is frequent
reference to researchers who teach, students who participate in research projects, and
relationships between graduate research with publications. In order to determine research
impact, there is a use of several indicators and descriptors, such as the national place in
the awarding of projects for the National Fund for Scientific and Technological Develop-
ment (FONDECYT, in Spanish) and the Fund for Fostering Scientific and Technological
Development (FONDEF, in Spanish), which are the two main sources of public funding
to national research by the National Agency for Research and Development (ANID), in-
dexed publications, normalized impact, leader excellence (1 and 10), QS Ranking, Scimago
Ranking, citations per publication, h-index, Q1 or Q2 publications, impact factor, and
patents [76]. However, the impact measurement is based on varied comparison parameters,
and in some instances, figures are omitted, and only descriptive reference is made. In
any case, the information provided by the accreditation resolutions allows us to establish
the following: (i) the accreditation of the research area is not exclusive to universities that
reach the excellence threshold (seven years), (ii) the new criteria and standards, and those
applied to date, have no relevant differences, and the added value of the former does
not depend on the quality indicators of research results, (iii) the accreditation resolutions
of the universities with the best performance are based on descriptive arguments that
mainly highlight the number of publications, awarded projects, and resources for research,
(iv) the indicators used in the evaluative judgments are expressed in such a way that it is
not possible to compare or measure their evolution, (v) the accreditation resolutions are
justified on weakly consistent and discretionary arguments, and (vi) the CNA seems to not
provide suggestions, observations, or weaknesses to the universities in the research area.
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Table 3. Key features of the institutional accreditation system of universities in Chile.

Variables Description

Entity responsible for accreditation
National Accreditation Commission (CNA is the Spanish acronym),
a national public agency, that evaluates, accredits, and promotes
quality.

Composition of the CNA Council

Four experienced university professors, four experienced lecturers
from other higher education institutions, one professor
representative of the business community, one faculty member
representative of the public agency for scientific and technological
development, and two student representatives.

Areas of accreditation

Mandatory areas: undergraduate teaching and institutional
management (1).
Voluntary areas: graduate teaching, research, and community
engagement (2).

Type of accreditation Voluntary and separate accreditation between the University as an
institution and its educational programs (3).

Stages and mechanisms of the accreditation process Institutional self-evaluation, external evaluation (the visit of peer
evaluators), and the opinion of the CNA.

Levels of accreditation and deadlines for undergoing a
new process

Excellence (6 to 7 years), advanced (4 to 5 years), basic (3 years), and
not accredited.

Consequences of accreditation
It influences tuition fees at universities, the access to public funding,
and the increased offer of available university places and new
programs and campuses.

Source: own elaboration based on the content of Law 20.129. (1) In Chile, undergraduate studies (programs lasting
4 to 5 years) lead to a degree and/or title, while graduate studies lead to master’s and doctoral degrees. (2) A legal
amendment from 2018, operating from 2023, establishes that the areas are called dimensions, and the mandatory
ones are the following: teaching, and teaching and learning outcomes, strategic management and institutional
resources, and internal quality assurance; voluntary dimensions: community engagement (mandatory from
2025) and research, creation, and/or innovation. (3) A legal modification from 2018 establishes that as of 2022,
accreditation is mandatory for universities and integral among universities and careers.

Although research quality indicators are considered in accreditation mechanisms and
resolutions, they are a minor reference in performance evaluation processes. Additionally,
given that institutional accreditation is carried out by evaluating several areas, the research
results are influenced by the results of these areas, so the accreditation time is a compromise
between them. In fact, during the period of this study, the institutional accreditation
of Chilean universities considered two mandatory areas, i.e., institutional management
and undergraduate teaching, and three voluntary ones, i.e., research, graduate teaching,
and community engagement. In the CNA resolutions, there are different accreditation
periods for mandatory areas and voluntary ones in the same university [76]. Therefore,
the accrediting body apparently considered that the procedure was not indivisible but
could be evaluated based on the performance of each area separately. Thus, the research
accreditation time was independent of the other areas. However, in 2013 and 2015, two
private universities appealed to the National Education Council (CNED, in Spanish), the
appellate instance, against the resolution from the National Accreditation Commission,
which provided them five years of accreditation in the areas of institutional management,
undergraduate teaching, and community engagement, of a maximum of seven years,
without accreditation in research and graduate teaching. The Council resolved the matter
by accepting the applications, accrediting the universities in the five areas, including
research (CNED Agreements No. 030/2014 and No. 035/2015) [77]. They argued that
provided that there is only a unique procedure for university accreditation, there must be
a unique and common accreditation period. Different deadlines would mean different,
separate outputs, affecting the accreditation process. Therefore, instead of not providing
accreditation in some areas while others are accredited, it was decided to accredit them for
a longer period than they were supposed to [77]. Consequently, the National Accreditation
Commission has continued working with these criteria in the institutional accreditation
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processes, so that the research quality assurance responds not only to the performance of
this area but also to the results of other areas.

On the other hand, it has been demonstrated that in Chile, the different accreditation
times of universities are mainly explained by the accreditation of the voluntary areas of
research and graduate teaching [23]. This may be caused by national and institutional
policies, expressed as requirements for academic hierarchy and careers, access to resources
for research projects, faculty member election for doctoral programs, and economic benefits
to researchers when generating research results (e.g., scientific publications). These and
other aspects of promoting scientific development encourage the number of publications
rather than metrics about quality and impact, regardless of the existence of strong differ-
ences among institutions, disciplines, and government grant funds [17]. In any case, the
relationship between the quantity and the quality of scientific publications, measured as
output, and the quality and the impact, respectively, has been a subject of analysis for over
40 years [17,78]. Eventually, the quality of the publications could be negatively influenced
by the pressure to publish, emanating from academic policies related to the performance
assessment of researchers, institutions, and countries. The popular aphorism “publish or
perish” shows this situation through two opposing effects: a significant increase in human
knowledge and a flow of scientific information on the one hand, and on the other hand, an
increase in unethical publishing practices (i.e., predatory journals, ghost authors, multiple
authorship without participation in the research, self-plagiarism, bioethical conflicts, and
interference with peer-review processes) [79–84]. The privilege of quantity over quality of
publications could also be considered a negative aspect. Time and resources could be used
more effectively when prioritizing the quality over the quantity of publications [85]. How-
ever, the contribution to the subject fields and disciplinary knowledge, and the social role of
research might be limited when the quantity is prioritized over the quality of publications.
The exponential growth in the number of scientific journals has influenced the increase in
the number of publications, particularly in those with lower requirements [86]. Quality
is frequently associated with a journal’s reputation and the requirements of mainstream
journals, which has different consequences for research development [87], given that to
access these journals there are restrictions related to research competencies, the use of the
English language, and other gaps that lead researchers to decide on other more flexible
options [88]. Similarly, the relationship between the quantity and the quality of publications
is associated with different factors, such as scholarly output, subject fields and disciplinary
areas, and the burden of international quality standards in these journals [89–92].

It is necessary to mention that the quality assurance and accreditation processes of
universities in Chile and the rest of the Latin American countries were initially influenced
by the models used in Canada and the USA and later by the Bologna processes, particularly
regarding policies and mechanisms. Chile and Mexico were the first countries to create
agencies to evaluate the quality of their universities, adopting these international experi-
ences [93]. However, there are differences in the public, governmental, or private nature of
these agencies among the different countries [38].

Adopting the mixed processes of self-evaluation and external evaluation, institutional
and formative program evaluation, the use of standards, the consequences of accreditation,
and other aspects are derived from international experiences. They are explained by the
results of the reference models of quality evaluation in higher education used in Chile [94–97].

Chile’s accreditation system has been compared with other Latin American countries,
for example, in terms of the quality approach with Colombia [98], for its effects on private
universities in Uruguay and Argentina [99] and in the effect of policies on the student body
with Peru [100].

Although scientific and technological research is included in the evaluation of uni-
versities, it has not been analyzed as a separate component from teaching in the results of
institutional accreditation. It should be considered that in Latin America over 50% of uni-
versities do not conduct scientific and technological research [101]. In the Chilean case, the
results of accreditation have generated an increase in the number of universities accredited
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in research, even though it is a voluntary area. The research performance of universities in
Latin America and Chile has been associated mainly with high-impact publications, and
recently with the consideration of innovation and technological development [102]. In
addition, the use of different university academic quality rankings that consider interna-
tional research indicators has increased, but the interpretation of their results has generated
controversy [103].

All the above shows that the results obtained in the accreditation of the research area
of Chilean universities are contradictory to the purposes of the quality assurance processes.
According to this study, they are not related to the quality but the quantity of publications,
i.e., the total sum of documents. Similarly, the results suggest that the pressure to achieve a
certain number of publications derived from national and institutional policies affects their
quality. In fact, there is no evidence of a relationship between the quantity and quality of
publications, and even negative correlations were found. This situation has been presented
in general analyses of the results of scientific research [104,105]. Therefore, the procedures
of research accreditation should be analyzed to achieve effectiveness and avoid the possible
adverse effects at scientific and social levels.

5. Conclusions

The results of this study show that quality assurance in research of Chilean univer-
sities, established by the time (years) of institutional accreditation, is mainly associated
with the quantity and not with the quality and the impact of the academic publications.
It was also found that there is no relationship between the number of publications and
their quality, even finding cases where scientific productivity has a negative association
with some quality indicators. Moreover, quality indicators of these publications for the
universities analyzed in this study showed less variability than the quantity of publications
since the latter is the only variable with normal distribution. Finally, the relationship
between international metrics to evaluate research performance, i.e., international collabo-
ration (%), field-weighted citation (or normalized) impact, and % output in the top 10%
citation percentiles (excellence), showed the existence of three clusters of heterogeneous
composition concerning the distribution of universities with different years of institutional
accreditation.

In summary, the results from this research highlight the need to make changes in
regulatory processes and establish a minimum of internationally recognized and high-
level quality metrics to evaluate research performance. Quality assurance in research
in Chilean universities ought to be adjusted when it is expected that accreditation has
positive effects on institutional performance. Particularly, the way to implement recent
regulatory changes, the understanding of the concept of quality oriented to academic
improvement with international standards and oriented to excellence, the use of three
levels of quality standards, and the commitment of research quality assurance with other
areas are relevant issues that must be correctly understood to adequately promote the
development of institutions and the effectiveness of their mission.
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