UNIVERSIDAD AGRARIA
== DE LA HABANA ISSN 1010-2760, eISSN 2071-0054

VIEW POINTS Cu-ID: https://cu-id.com/2177/v35¢18

OPEN ACCESS ‘ U N \ H Revista Ciencias Técnicas Agropecuarias 35
j E ol January-December 2026

Impact Measurement in Research Projects:
Comparative Case Study with IMPACTp Software

Medicion de impacto en proyectos de investigacion.
Estudio comparado de casos con software IMPACTp

Astrid Fernandez de Castro Fabre'*, “Héctor Rafael de las Cuevas Milan?,
Idaris Gomez Ravelo® and “”“Maria Victoria Gomez Aguila*

!Universidad Agraria de La Habana, Direccién de Informatizacidn, San José de las Lajas,
Mayabeque, San José de las Lajas, Mayabeque, Cuba.
2Universidad Agraria de La Habana, Facultad de Ciencias Técnicas, Centro de Mecanizacion Agropecuaria,
San José de las Lajas, Mayabeque, Cuba. E-mail: cuevasm@nauta.cu
$Universidad Agraria de La Habana (UNAH), Facultad de Cultura Fisica, Dpto. de Diddctica de la Educacién Fisica,
San José de las Lajas, Mayabeque, Cuba. E-mail: idaris@nauta.cu
“Universidad Autonoma Chapingo, Centro de Investigaciones Interdisciplinarias y de Servicio en Ciencia, Naturaleza,
Sociedad y Cultura, Texcoco de Mora. Estado de México, México. E-mail: mvaguila@hotmail.com, mgomeza@chapingo.mx

"Autora para correspondencia: Astrid Fernandez de Castro Fabre. E-mail: astrid@unah.edu.cu

ABSTRACT: The system of indicators for predicting, designing, and measuring the impact of research projects is of great importance
for meeting the information needs of decision-makers and contributes to strengthening local management. It is a very useful tool for
professors and researchers developing research projects. Its implementation begins with an intervention in completed research projects,
and the impact of the short-, medium-, and long-term objectives can also be measured. To facilitate the use of the indicators, software
was designed that allows users to input data. This enables them to determine which indicators should be used to achieve impact when
preparing a project, and also to evaluate the impact of completed projects. Its objective is to provide researchers, professors, and
technicians involved in research projects with an easy-to-use tool that allows for the assessment of impacts through the use of indicators at
different stages of scientific research projects. In other words, it allows for the estimated quantification of the lasting change expected to
be produced in the scientific, technological, economic, social, and environmental spheres. To compare the results as a guide, method, or
procedure for the qualitative and quantitative analysis and evaluation of the outcomes, the system of indicators for predicting, designing,
and measuring the impact of research projects and the IMPACTp software will be used.
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RESUMEN: El sistema de indicadores para prever, diseflar y medir el impacto en proyectos de investigacion resulta de gran importancia
para satisfacer las necesidades de informacion de los decisores y contribuye al fortalecimiento de la gestion local, siendo una herramienta
muy util para los profesores e investigadores que desarrollan proyectos de investigacion. Para su implementacion se parte de una
intervencion de proyectos de investigacion ya concluidos, también se puede medir el impacto de los objetivos a corto, mediano y largo
plazo. Para facilitar el uso de los indicadores se disefié un software que da la posibilidad de introducir los datos que permitan cuando se
va a confeccionar un proyecto, conocer que indicadores se deben utilizar para lograr impacto, y también una vez concluido los proyectos
evaluar el impacto en los mismos. Su objetivo es proporcionar a los investigadores, profesores y técnicos relacionados con proyectos
de investigacion, una herramienta de fécil utilizacion que permita la valoracion de los de impactos mediante el uso de indicadores en
las distintas etapas de los proyectos de investigacion cientifica, o sea, la cuantificacion estimada del cambio perdurable que se espera
producir en el &mbito cientifico, tecnolégico, econdmico, social y medio ambiental. Para realizar la comparacion de los resultados como
guia, método o procedimiento para el andlisis y la evaluacion cualitativa y cuantitativa de los resultados, se utilizara el sistema de
indicadores para prever, disefiar y medir el impacto en proyectos de investigacion y el Software IMPACTp.

Palabras clave: indicadores de impacto, desarrollo local, herramienta de gestion de proyectos, analisis de proyectos, evaluacion
de impacto.
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INTRODUCTION

The challenge of measuring the impact of scientific
research conducted within the framework of R&D&I
projects is a novel issue that necessitates standardizing
patterns to predict, design, and measure the short-, medium,
and long term effects of its results (Estébanez, 1998;
2002; Itzcovitz & Fernandez, 1998; Coria, 2008; Guerra
Castillo, 2021). Predicting, designing, and measuring the
impact of scientific research is a crucial topic today, as
its implementation leads to a series of decisions regarding
science policy and the direction of research work for the
benefit of society (CITMA-Cuba, 2012; MES-Cuba, 2012;
Alonso et al., 2019).

The system of indicators used in this study to predict,
design, and measure the impact of research projects
is a tool that allows professors and researchers, from
the project design stage, to anticipate certain aspects
that, when considered from the project's inception, will
contribute to measuring the impact of the results. This
study considered the necessary link between the results
obtained in universities and research centers through
projects and the results that can be transferred to local
institutions, impacting local development. Documentary
research techniques were used to establish indicators,
designed for four dimensions (scientific, economic, social,
and environmental), with 30 indicators. The system
was theoretically validated using the Delphi method of
expert consultation, considered one of the most reliable
subjective forecasting methods, as it combines subjective
analysis criteria with mathematical-statistical analysis of
the results (Onate ef al., 1988; Estévez & Gallastegui, 2005;
Cruz, 2007; Blasco et al., 2010; Fernandez de Castro &
Lopez, 2013).

The implementation of this indicator system for
predicting, designing, and measuring the impact of
universities and research centers, carried out in 10 higher
education institutions across the country, served as the
basis for applying the IADOV technique. This technique
is recognized for evaluating process satisfaction and
allowed us to determine the level of user satisfaction
with the implementation of the indicator system (Lopez
& Gonzalez, 2002; Fernandez de Castro et al., 2020b). As
a result, the feasibility of its use was confirmed, expressed
quantitatively in the high Group Satisfaction Index and
qualitatively in the feedback provided, which demonstrates
satisfaction with the contribution of the indicator system.
This reflects acceptance of the proposal and recognition of
its usefulness. This indicator system is of great importance
in meeting the information needs of decision-makers and
contributes to strengthening local management, serving as
a very useful tool for professors and researchers developing
research projects (Hurtado de Mendoza & Méndez, 2007;
De las Cuevas et al., 2020).

To facilitate the use of the indicators, software was
designed that allows users to input the data necessary

to determine which indicators to use when developing a
project to achieve impact. It also allows for the evaluation
of the impact of completed projects and the comparison
of results with those obtained at different project stages
(De las Cuevas et al., 2020).

DEVELOPMENT

Impact assessment uses both quantitative and qualitative
methods, which are not mutually exclusive and are typically
used in combination.

For comparison, an analysis of compliance with the
use of indicators is conducted through the intervention of
completed research projects. The impact of objectives can
also be measured in the short, medium, and long term.

The indicator system is a tool for predicting, designing,
and measuring the impact of research projects. It is based
on the definition of different dimensions and the indicators
that comprise them, and is designed to measure in what
area and to what extent a research project achieves or
will achieve impact. Its objective is to provide researchers,
professors, and technicians at research centers, universities,
and other entities related to research projects with an
easy-to-use tool that allows for the assessment of impacts
through the use of indicators at different stages of scientific
research projects. In other words, it allows for the estimated
quantification of the lasting change expected to be produced
in the scientific, technological, economic, social, and
environmental spheres.

The implementation of this indicator system is planned in
5 steps:

1. Analysis ofatleast 10 completed research projects for
design analysis. Partial and final reports.

2. Adaptation of the indicators, using the Iadov
technique (Lopez y Gonzalez, 2002).

3. Introduction of improvements to the indicator system
based on the results and experiences obtained.
Consultation with experts, using the Delphi method
(Blasco et al., 2010).

4. Proposal for the evaluation of 10 new projects as
part of the planning process to determine their impact
through their design.

5. Use of the IMPACT Software as a comparative
method (De las Cuevas et al., 2020).

The validated indicator system can be used efficiently
during the execution of a multi-year project, and its
impact can be evaluated over the different years of project
implementation. As a guide, method, or procedure for the
qualitative and quantitative analysis and evaluation of the
results, we will use the system of indicators for predicting,
designing, and measuring the impact of research projects.
This system provides 30 indicators across four dimensions
(scientific, economic, social, and environmental), as cited in
the bibliography (Fernandez de Castro et al., 2020a) and the
IMPACTp software (De las Cuevas et al., 2020).
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IMPACTYp Software

The software for evaluating the impact of research
projects, called “IMPACTOp,” is a tool for assessing
the impact of research projects based on a system of
indicators proposed by Fernandez de Castro (2013);
Fernandez de Castro & Lopez (2013). It is structured
around four dimensions: knowledge, economic, social,
and environmental, and includes 30 indicators designed to
measure in which areas and to what extent a research project
achieves or will achieve impact. This system automates the
estimated quantification of the change expected to occur in
the scientific, economic, social, and environmental spheres.
The software design involved a theoretical analysis of the
impacts that the project will generate in the different areas
or spheres within its context. This paper presents an impact
analysis using a rating method for each indicator on a scale
of 1 to 5 points, with the values subsequently normalized to
ascale of 1 to 100. The “IMPACTYp” software allows for the
rapid determination of the main indicators that characterize
the Knowledge, Economic, Social, and Environmental
dimensions. in research projects. “IMPACTp” is easy to
use, with each part accessible through the user's link to the
Main Control Panel.

A case study was recently conducted, with the
preliminary evaluation of the first two semesters of the
project's first year: Agricultural Technologies for the
Resilience and Sustainability of Cuban Agroecosystems
(Code: PN131LHO001.85).

The project's impact assessment was carried out using
the indicator system to predict, design, and measure the
impact of research projects that demonstrate the impact
achieved in the first year of the project (2024), in addition to
the case study of the UNAH subproject with the results
obtained on the 5 selected farms. As a procedure for
the qualitative and quantitative analysis and evaluation
of the results, the indicator system was used to predict,
design, and measure the impact of research projects,
which has 4 dimensions (scientific, economic, social, and
environmental) and 30 indicators, cited in the bibliography.
(Fernandez de Castro et al., 2020b), it was found in
this preliminary evaluation, with the use of the system
of indicators, that it met the indicators of the impact of
knowledge, economic, social and environmental.

ANALYSIS OF THE RESULTS

At least 100 producers (20% women) from the
agricultural production sector were trained. Training
workshops on various topics were conducted, with
300 participants, 73 of whom were women (24%). A
total of 12 field experiments were carried out on different
agricultural crops. Six experiments are currently underway.
Post-harvest handling was evaluated. Studies on food loss
and waste were conducted, as well as an assessment of the
processing and post-harvest handling of medicinal plants.

Publications were produced in all four research groups
and in documents that explain the new or improved

knowledge obtained and incorporate it into the innovation
cycle of local entities. Doctoral dissertations, Master's and
Specialization theses, and Diploma projects are in progress,
all of which contribute to solving real local problems.
The project participated in Science and Technology
Forums. Awards have been received; the project should
be recognized for the quality of its scientific contribution
and its practical application. Science and Technology
Forum Awards, Provincial Innovation Awards, and Branch
Awards. Participation in relevant scientific events in Cuba
and abroad. A significant number of professors and
researchers participated in the project, as well as students
from student research groups linked to the project. It has a
multidisciplinary character, integrating various disciplines.

Social Impact. Solutions to local development problems:
proposals based on scientific knowledge for solving local
problems. Engagement with social actors: establishing
links with local and external social actors, such as
the local government, municipal and provincial CITMA
(Ministry of Science, Technology and Environment),
NGOs, universities, and research centers (a network of
actors contributing to a local innovation system), necessary
to channel the relationship between the results and the
local community. Use of participatory methods: the basis of
communication between researchers and social actors.

Training: 100 people were trained appropriately for
the individuals, communities, and local institutions
responsible for continuing the activities after the projects
are completed. Local institutions linked to the project:
for the practical implementation of the contributions,
which will subsequently validate their importance and the
benefits obtained.

Intellectual Property Proposals. Protection should be
provided for through both industrial property (patents,
plant variety registration, or other forms) and copyright
(software, multimedia, web). If the project involves other
institutions, specify their percentage of participation with
respect to the results eligible for protection.

Participation in scientific events, presentation of papers
at relevant scientific events in Cuba and abroad. Number
of professors and researchers participating in the project.
Number of students from student research groups linked to
the project. The multidisciplinary nature of the projects
to be evaluated: integration of different disciplines.
Amount of contributions to knowledge resulting from
the research. Regarding the protection of the results,
the next task will be managed, as appropriate, through
Intellectual Property rights, specifically copyright, with
the registration and optional legal deposit of protected
works, theses, reports, and other generated documents that
are eligible for protection, before the National Copyright
Center (CENDA). As a procedure for the qualitative
and quantitative analysis and evaluation of the results,
the system of indicators for predicting, designing, and
measuring the impact of research projects was used. This
system, with its four dimensions (scientific, economic,
social, and environmental) and 30 indicators, is cited in
the bibliography (Fernandez de Castro et al, 2020b).
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Initially, through a review of the partial reports and the
final report for 2024, the identification and analysis of
the indicators' behavior during this period was carried out.
This preliminary evaluation confirmed that the project had
met 80% of the knowledge impact indicators and over
90% of the economic, social, and environmental indicators.
It should be noted that, as a result of this preliminary
analysis, it was decided to include one new indicator in the
system, namely the one related to women's inclusion in the
social dimension.

Subsequently, the data was entered into the IMPACTp
software, version 01, for evaluation. The index obtained
using the IMPACTp software allowed for a numerical
comparison of the results. The overall evaluation result was
93.33 (Figure 1).

Dimensién
Conocimiento

94,29

. Dimensién
Econémica

Dimensién
Medio

Ambierbxfloé

Dimension
Social

93,33

Figure 1. Index obtained using the IMPACTp software.

Regarding the evaluation of the knowledge dimension,
the intellectual property indicator negatively impacted the
overall result for this dimension.

Regarding the protection of the results, this indicator will
be managed as appropriate, through Intellectual Property
rights, specifically copyright, with the optional registration
and legal deposit of protected works, theses, reports, and
other documents generated that are eligible for protection,
before the National Copyright Center (CENDA).

These analyses served to compare the partial results
and will serve to compare them with the next stages, thus
allowing for ongoing monitoring of the project. In the
first half of 2025, work continued on the project's impact
evaluation using the indicator system to predict, design, and
measure the impact of the research projects, demonstrating
the impact achieved compared to that obtained in the first
year of the project, 2024.

CONCLUSIONS

These comparative analyses of the partial results of the
research projects, using the indicator system for predicting,
designing, and measuring the impact of research projects
and the IMPACTp software, will serve to compare the
results obtained with the next stages of the project. This will
allow for tracking tasks and monitoring the partial results of
the different stages.
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