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Abstract. The National Digital Repository of Science, Technology, and Inno-
vation (ALICIA) of Peru is in charge of harvesting the scientific production of
the universities from their institutional repositories. The aim is to determine and
evaluate the availability of resources in the repositories, and if the quality of the
metadata harvested by ALICIA has any relation to the metadata of the institutional
repositories. To this end, a non-experimental, descriptive, comparative study was
carried out after recovering the data from ALICIA, using its API rest and the data
from the institutional repositories, and using organic techniques for validating bro-
ken links and web scraping, which are then stored in a database on which queries
were made using non-SQL statements. There is 97.7% and 95% availability of
resources in public and private institutional repositories respectively, and on aver-
age, the quality of the metadata describing the resource is between 54% and 57%
. It is notable that despite all the documented interventions and the results found,
there are still quality problems in the metadata registering process considering
that universities are responsible for its publication.
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1 Introduction

The universities have an important mission since they are the main sources of knowl-
edge generation and contribution to science, which among other things allows them to
solve society’s problems, from where the complaints about their insufficient and ineffi-
cient productivity are born and who gives them the benefit of their elitist academic and

scientific position, as shown in [1].
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However, even though most of the research funding is the result of government con-
tributions [2], some of the results are available through restricted access with payments
and/or editorial subscriptions to licenses [3]. This require investing time with uncertainty
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in the achievement of the required content, being a nefarious factor in situations such as
the current ones in which every minute counts.

In opposition, the open access movement is the immediate access, without payment,
registration, or subscription to academic and scientific material, it has a wide community
in the world that involves teachers, undergraduate, and graduate students [4], who, with
their ingenuity, solve problems and share the results in a way that increases the scientific
heritage and enriches knowledge [5]. Its aim is interoperability, compatibility among
archives, long-term preservation, and universal access to information. In addition to
promoting free access, it encourages its availability, distribution, and reproduction [6].
It emerged in response to the restricted access to knowledge in academic and scientific
journals imposed by commercial publishers (Gideon, 2008), as cited by [7].

This same open access movement has caused universities to face today an enormous
challenge related to the need and obligation to generate knowledge that acquires visibil-
ity, achieves impact factors that demonstrate its importance, influence, and contribution
to the scientific community that uses the published results [2]. According to [8]:

“A growing number of universities around the world have begun to establish open
access policies regarding the academic results of their researchers, requiring them
to publish mainly in open access journals and/or to archive their pre-prints or
post-prints in institutional archives”.

In this sense, in Peru, with the approval of the University Law in 2014 [9], the National
Superintendence of University Education (SUNEDU) has the function of supervising
the fulfillment of the basic conditions of quality. The state as a strategy to standard-
ize and improve the visibility of the scientific production of the institutional reposito-
ries approved according to [10] creates the National Science Repository, Open Access
Technology and Innovation (ALICIA). This strategy has allowed the implementation
of technological infrastructure in universities to make available the results of scientific
production that meet the needs of the community [11]. Without a doubt, we can say that
institutional repositories are the cornerstone for open access [2]. By facilitating the sys-
tematization and access to publications, they contribute to the concept of open science
[12, 13].

In South America there are similar strategies, adapted to each context, this promotes
the exchange of scientific production with the implementation of infrastructures for har-
vesting the resources available in the repositories of the universities in each country
[14]. Even within [15] the national nodes of the countries have been progressively inte-
grating the region into a platform that has international standards of interoperability.
This provides the possibility of generating a centralized scheme of a federated search
for scientific results that facilitates the citation process and reference of resources in an
open-access scheme.
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According to [16, 17] and [18], ALICIA collects, integrate, and storage through
a constant process based on the OAI-PMH interoperability protocol [19], known as
harvesting, then presents the data and metadata from all the institutional repositories
that are within the scope of Law No. 30035 [10]. By law, universities that receive state
funding have to guarantee the availability of their repositories and their resources must
remain efficiently usable, updated, and collected by “ALICIA” [20]. According to [18]
all the repositories use DSPACE as an institutional repository solution.

The current ALICIA guidelines are based on the “OpenAIRE Guidelines for Litera-
ture Repository Managers v. 3.0”, the Dublin Core metadata schema, and the OAI-PMH
exchange protocol. 39 metadata must be considered for information registration in the
institutional repositories: 23 are mandatory, 9 recommended, and 7 optional [21].

Although indeed, the resources of the institutional repositories, known as gray liter-
ature, have not undergone a peer-review process to ensure acceptable quality levels as
in the case with scientific articles published in indexed journals according to [22]. This
should not be an excuse for that the registration of metadata describing the resources,
which are subsequently harvested by ALICIA, not to meet the quality criteria required
by ALICIA guidelines [23].

We must understand that ALICIA needs to review the harvested content and deter-
mine whether the repositories that are part of the system [24] comply with the require-
ments of the directives [21]. Strategies are needed to improve the quality of the process
of registering metadata [25] avoiding the same deficiencies that affect the process of
bibliographic review of research conducted in universities, as well as its visibility and
impact factor.

Not only that, ALICIA must look for mechanisms of identification, healing at the
source, and correction at the destination, in case the results of their searches identify
resources that at the time of access are fallen links, due to the dynamics of institutional
repositories and the deficient skills of its staff to ensure a proper healing and updating
process.

There are many research works worldwide that verify the quality of repository meta-
data, such as the [23], which evaluates the problem from those responsible for the registry,
or the [26] which correlates the quality of metadata with its academic visibility in Google
Scholar. However, there are few studies to determine if the harvesting process is cor-
rect. If there is a need for updates on the harvested metadata sources. Or any one that
compares the quality of the data harvested by the harvesting infrastructures existing per
country [14] against the existing metadata in the repositories.

Ensuring metadata quality that describe the resources available in the repositories,
has much to do with the acceptance reflected in citations and impact factor of the research
available in them and which are documented by [27], In addition to the qualitative criteria
of the researchers who review these resources, as [28] claim, poor quality of metadata
recording can have a negative impact not only on the way scientists retrieve, share and
use research datasets, but also on the way that manage and audit repositories.
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Therefore, we wonder whether the quality of the metadata harvested by ALICIA
has any relation with the metadata of the institutional repositories. In this research, we
seek to identify if the repository’s administrator record the information according to
established directives based on an indicator that we call MQ similar to that of [26]; How
good ALICIA manages to harvest these data according to the correct configuration of
protocols in the repositories through comparison. In what extent the repositories ensure
the availability of the resources that ALICIA claims are available. Finally, we evaluate
the need for a process of curing the ALICIA database by applying a comparative analysis
for both.

2 Materials and Methods

2.1 Analysis Unit

This is a non-experimental, comparative descriptive cross-sectional research. The study
universe is the metadata available in ALICIA and the resources available in the
repositories of the 51 public universities and 92 private universities in Peru.

Initially, we have to specify that we carried out the whole process described in
materials and methods during May 18-22, 2020, on a virtual private server on the amazon
web services.

2.2 Data Recovery

We extracted the data harvested by ALICIA, consuming its API rest located and docu-
mented in https://alicia.concytec.gob.pe/vufind/api/v1, through a program built in python
based on the libraries “requests”, “JSON” and “BeautifulSoup” for text analysis.

We compared this metadata with data extracted through a web scraping process from
the institutional repositories of all the universities that are part of ALICIA. This process
is necessary because ALICIA does not harvest all the metadata available through the
OAI-PMH protocol.

In detail, we obtain the metadata of each of the records available in the ALICIA
database through a loop recovery process. For each record the metadata dc.identifier.
Uri (URL of the resource) is identified, which is used as a parameter to perform an HTTP
query in which organic broken-link validation techniques are applied [29, 30], based on
HTTP responses to validate the availability of the resource in the institutional repository
with a valid response code and not “not found”.

If the resource is available in the repository, we apply web-scrapping techniques on
grey literature documented by [31], to structure the data of the obtained response that we
insert in a non-SQL database on which we perform queries on 20 Dublin Core elements,
specified according to [21] to generate the presented results.

For all the algorithms built, we have worked with python and the request, JSON, and
BeautifulSoup libraries. For the processing and generation of the descriptive statistics,
we used No SQL statements (Fig. 1).

The algorithm used for data recovery is:


https://alicia.concytec.gob.pe/vufind/api/v1
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| DATABASE DESIGN |
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resource
vailable

A

Fig. 1. Data recovery algorithm

2.3 Data Analysis and Processing

We based the evaluation criteria on the following indicators: Resource availability,
Metadata quality.
Where

>\ resources that respond to the HTTP request

Availability = * 100 (D)

Y '\ resources harvested by Alicia

> metadata harvested by Alicia
*
> ' metadata specified in the standard

Metadata quality = 100 2)

3 Results

Thus, according to formula (1), In summary, we present the availability of resources in
the repositories in Tables 1 and 2:
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Table 1. Amount of available resources, as harvested by ALICIA and according to the web
scraping we did from the repositories

Type of management | Harvested by alicia | Web scraping from the repositories | Availability
Public 111964 109393 97.7%
Private 156859 148949 95.0%

Source: own elaboration

Atthe date of data extraction, only 125 of 143 universities have repositories harvested
in ALICIA; however, 15 of these have values in the URL metadata that do not respond
to the HTTP checks performed by the algorithm. In addition, of these 87 have approved
licensing, 38 have denied licensing.

According to information from SUNEDU, there are 51 state universities; however,
only 39 of them have and maintain their institutional repository accessible.

Table 2. Available resources by type of university and type of resources, as harvested by ALICIA
and according to the web scraping we did from the repositories

Management | Thesis type Harvested by Web scraping from | Availability
Alicia the Repositories
Lic No Lic | Lic No Lic | Lic No
Lic
Public Undergraduate | 83.804 2771 |83.281 2734 199.4% 98.7%
Master’s 16.491 4.077 | 16.464 2.126 |99.8% 52.1%
degree
Ph.D. 4.616 205 4.606 182 99.8% 88.8%
Private Undergraduate | 92.563 20.300 | 88.732 19.043 | 95.9% 93.8%
Master’s 38.356 2.160 |35.834 2.050 |93.4% 94.9%
degree
Ph.D. 3.263 217 3.105 185 95.2% 85.3%

Source: own elaboration

Table 2 shows us an interesting characteristic, which according to our analysis, shows
that universities with a denied license have problems guaranteeing the availability of the
resources they have in their institutional repositories.

An important point to note is that the availability of resources harvested by ALICIA
in the repositories of origin in public universities is 97.7%;, in contrast to 95% in private
universities. However [26], they find that 43% of public universities’ resources and
60% of private universities’ resources are correctly indexed in Google Scholar. The
explanation can be found when we make a more detailed analysis of the content of the
metadata since, apparently, according to [26] itself, the staff of private universities has
more training in registering their resources in their repositories.
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Continuing with the formula (2), following tables presents the quality of the metadata
that describe the resources available in the repositories.

Table 3. Quantity of metadata harvested by type of university and type of resource.

Management | Thesis type Amount of metadata per resource
Licensed Licensed Denied
Max Average |Min |Max Average | Min
Public Undergraduate | 30 21.5 8 22 21 16
Master’s degree |29 225 14 23 21 20
Ph.D. 29 21.8 14 22 21 20
Private Undergraduate |34 22.1 12 26 22 13
Master’s degree | 32 22.5 13 26 22 16
Ph.D. 29 22.6 13 25 22 19

Source: own elaboration

An important fact from Table 3 is that, on average, public universities register 21.5
and private universities 22.5 metadata for undergraduate theses. In general, for both
masters and doctoral theses, public universities register an average of 1 metadata less
than private universities (Table 4).

Table 4. Quality of harvested metadata by type of university and type of resource.

Management | Thesis type Amount of metadata per resource
Licensed License Denied
Max Average |Min | Max Average | Min
Public Undergraduate | 77% 55% 21% | 56% 54% 41%
Master’s degree | 74% 58% 36% | 59% 54% 51%
Ph.D. 74% 56% 36% | 56% 54% 51%
Private Undergraduate | 87% 57% 31% | 67% 56% 33%
Master’s degree | 82% 58% 33% | 67% 58% 41%
Ph.D. 74% 58% 33% | 64% 56% 49%

Source: own elaboration

As for Table 5 (which is the summary of Table 3), on average, the public universities
register 21.65 metadata and the private ones 22.29 metadata, that is, 0.64 metadata less.
However, this analysis is only quantitative, and an analysis of the content of the metadata
is necessary to determine the qualitative aspects of the data recording process to ensure
that we are following the indications of [32] and the study of [25].
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Table 5. Amount of metadata harvested by type of university.
Management | Amount of metadata per resource

Licensed Not Licensed

Maximum Average | Minimum | Maximum Average | Minimum
Public 30 21,65 8 22 21 18
Private 34 22,29 12 26 22 14
Source: own elaboration

Table 6. Quality of harvested metadata by type of university.
Management | Metadata quality by resource

Licensed Not Licensed

Maximum | Average | Minimum |Maximum Average | Minimum
Public 77% 56% 21% 56% 54% 46%
Private 87% 57% 31% 67% 56% 36%

Source: own elaboration

Table 6 shows a very important indicator regarding the work and importance of those
responsible for the repositories because according to [25], in general, they need training
processes and strengthening of skills to ensure that the registration of metadata is done
correctly, since as universities are responsible for the quality of the metadata recorded
as mentioned [32].

4 Conclusions

After evaluating the resources harvested by ALICIA and their availability in university
repositories, we concluded that public universities have 3% of unavailable resources
compared to 5% of resources unavailable by private universities. The licensing process
initiated 5 years ago with the enactment of the new university law could be the reason,
in the process of which 25% of private universities have not achieved their licensing and
have ceased to function.

Although many metadata’s quality problems have been documented in the literature
over the last few years (e.g., [33, 34] and even Concytec did its analysis with [25]), many
of these problems are still present in the case of Peru’s National Digital Repository of
Science, Technology, and Innovation (ALICIA).

Finally, ALICIA must establish mechanisms for maintain available repositories of
universities with denied licenses so that a significant number of researches are not left
offline.
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