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Abstract: In the context of private universities, improving researchers’ performance is critical for
universities to remain competitive. This article utilizes system dynamics to analyze how key variables
related to leadership, such as satisfaction, motivation, efficiency, research capabilities, and morale,
interact and influence each other. We use causal loop diagrams to illustrate these relationships
based on the priority assessments of 86 private university researchers, evaluated using the Analytic
Hierarchical Process (AHP). Our findings emphasize the critical importance of a balanced approach
to strategy and policy design, suggesting that improving one factor may inadvertently affect others,
thereby influencing the outcomes for leadership in educational settings. This study provides valuable
insights for decision-makers and leaders who aim to foster and enhance their academic staff’s
sustainable performance.

Keywords: system dynamics; effective organization; research capabilities; AHP

1. Introduction

In the academic context, researchers’ performance is an essential component of
institutional success and long-term sustainability. As a developing country, Mexico
faces specific challenges impacting its higher education and academic research (Perales
Franco and McCowan 2021). In an increasingly competitive academic environment, these
institutions must find ways to optimize academic performance and the well-being of their
research staff to remain relevant and competitive (Cervantes et al. 2021).

Sustainability in Mexican higher education is not limited to the management of
physical and financial resources but also encompasses human sustainability, including
academic staff’s development and well-being. Universities having the capability to create
a working environment that promotes high-quality research and continuous professional
development is necessary and holds the potential to improve the academic landscape
significantly. Implementing policies and leadership strategies that consider these dynamics
can improve academic performance, researcher satisfaction, and morale, thus contributing
to institutional sustainability.

Despite the vast literature available about school leadership, research, and accreditations,
there is a significant gap in the research in terms of exploring how researchers’ perceptions
about these topics could influence school leadership (Edgerton and McKechnie 2023; Tan
et al. 2024). Our study aims to fill this gap using system dynamics (SD) to incorporate
the final priority that participating researchers assigned to the factors assessed through
the Analytic Hierarchy Process (AHP), methodologies that, despite being well established,
have not been widely applied in this specific context. This methodological combination
allows for a deep and structured comprehension of the interactions and dependencies
between the different factors involved, providing a solid base for decision-making and
the implementation of improvements in school leadership. By connecting academic
research priorities with effective school leadership practices, this study aims to contribute to
developing more robust educational strategies aligned with the needs of the Mexican context.
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Considering the above, the variables assessed in this study were defined in terms
of leadership, considering the elements prioritized by 86 private university researchers
using the AHP approach. These elements include work-life balance, institutional support,
professional development programs, financial incentives, and recognition programs. The
relationships between these variables are illustrated using causal loop diagrams, providing
a comprehensive view of the factors that should be considered in designing leadership
strategies and policies in the Mexican educational environment. The findings of this
study have significant implications for decision-makers and university leaders in Mexico,
who must adopt a balanced approach to improve academic performance and research
staff’s well-being.

Our article strives to offer a comprehensive perspective on how different interrelated
factors influence leadership and sustainability in private Mexican universities. Through
an in-depth analysis using system dynamics tools, it aims to provide insights that can guide
university leaders in creating more effective and balanced strategies. Our results can help
design policies that improve a specific aspect of the academic environment and consider its
overall impact on the institution.

This study proposes a framework that assesses the relationship between the factors
researchers consider a priority for their development and the leadership decision-makers
adopt in private universities. Specifically, we seek to (a) establish the research priorities
of academics in private universities using the AHP. (b) Assess the relationships between
the factors each researcher considers a priority for their development using the systems
dynamics approach. (c) Determine the effect of key factors and decision-makers’ leadership.
(d) Propose strategies, guided by dynamic systems, to improve the alignment between
research priorities and the school leadership adopted in private universities.

In the Mexican context, where resources for education and research may be limited,
maximizing the positive impact of any intervention is essential. Improving the performance
and well-being of researchers will not only strengthen the scientific production of private
universities but also contribute to the country’s development, promoting greater equity
and quality in higher education.

2. Literature Review

Leadership in higher education has been studied in educational administration because
of its impact on academic performance and staff well-being. Effective leadership is
characterized by leaders’ ability to inspire and motivate their teams, promote a positive
working environment, and support continuous professional development (Haar et al. 2014;
Khan et al. 2023). Within this context, two types of leadership have been identified as
effective in the educational setting.

Transformational leadership is based on inspiring and motivating academics and
students through a shared vision and mutual commitment (Elshaer et al. 2024). This
approach fosters the development of individual and collective capabilities within the
institution, promoting a culture of collaboration and continuous improvement (B. Bass
and Avolio 1994; Hallinger 2003; Marks and Printy 2003). Transformational leaders
can generate a high level of enthusiasm and commitment among academic community
members, resulting in an environment conducive to learning and innovation.

Instructional leadership, on the other hand, is a collaborative effort that focuses on
monitoring curricula and teaching, with the aim of enhancing teaching practices and
academic outcomes (Burns 1978). This type of leadership involves paying careful attention
to the quality of education, ensuring that teachers receive the necessary support and
guidance to improve their teaching practice. Instructional leaders work hand in hand
with teachers to develop effective teaching and learning strategies, which significantly
contribute to raising the educational standards of the institution.

Studies such as those by Almutairi (2020) and Cruz-Bohorquez et al. (2024) have
explored how effective school leadership can influence the educational environment. These
studies highlight the importance of strong and clear leadership in achieving academic
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success, underlining that leaders who combine transformational and instructional leadership
elements are particularly effective. Cruz-Bohorquez et al. (2024) examined the impact of
institutional support and professional development programs on academic performance,
while Almutairi (2020) investigated the role of financial incentives and recognition programs
in academic staff’s motivation and satisfaction.

Sustainability in higher education involves the efficient management of physical and
financial resources and the creation of an environment that promotes the well-being and
continuous development of academic staff. Sterling (2001) argues that sustainability in
higher education must include a holistic approach that considers environmental, social,
and economic sustainability. This approach ensures that educational institutions are
sustainable not only in terms of their resources but also in terms of the quality of life
of their staff and students. Wals and Jickling (2002) highlight the importance of integrating
sustainability principles into the curriculum and institutional management, promoting
sustainable practices that can positively impact the academic community and beyond.
Yanniris (2021) proposed an integrative approach to sustainability, peace, and global
citizenship education, emphasizing the importance of leadership that fosters these areas
for long-term sustainable impact.

Gunnulfsen (2023) explored how higher education institutions can address socioeconomic
and environmental challenges through sustainable practices, highlighting the importance
of leadership in promoting these efforts. Hashim et al. (2022) provided strategies and
perspectives on leadership for sustainability in higher education, highlighting the need
for integrated and collaborative approaches. Constantinides (2023) discussed innovative
approaches to sustainable development in higher education, including case studies and the
successful practices implemented in various institutions.

Ghasemy et al. (2024) identify several essential practices for sustainability in educational
institutions. These practices include institutional support, professional development
programs, financial incentives, and recognition programs. In addition, they highlight the
importance of community involvement, the integration of sustainability into the curriculum,
and commitment to reducing the institution’s carbon footprint. The major contribution of
this study lies in its holistic approach to addressing sustainability, suggesting that higher
education institutions should adopt a comprehensive strategy that encompasses both
operational and educational aspects to achieve lasting impact.

Aleixo et al. (2018) provide a conceptual model that analyses how the academic system
influences the adoption of research-based instructional strategies, emphasizing the role of
institutional support and professional development programs in academic performance
in Mexican private universities. This study underlines the importance of understanding
the internal dynamics that affect the adoption of new teaching practices. This approach is
particularly relevant for analyzing how to improve leadership and sustainability in private
universities in Mexico.

Jorgensen and Hanssen (2018) investigated the role of financial incentives and recognition
programs in the motivation and satisfaction of academics, showing that these factors are
essential for fostering a positive and productive work environment.

The system dynamics (SD) methodology, introduced by Forrester (Sterman 2000), has
been utilized in educational studies to analyze the effects of educational policies, resource
management, and academic performance enhancement (Coyle 2000; Richardson 1997). This
methodology provides an innovative way to address the complexities of school leadership
and research in private universities. It allows for modeling interactions and dependencies
among different components in a system, making it easier to identify leverage points and
develop more effective intervention strategies.

3. Methodology

According to Duggan (2016) and Meadows et al. (1982), problems with a high social
component can fall into the category of unstructured problems because it is difficult to
find a single root cause, while, at the same time, multiple visions converge on a given
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problem and, commonly, each participant wants his or her solution to be the one that is
implemented. In his model of science, Warfield (2006) proposed adopting the framework
of systems science and the analytical tools that comprise it to enrich research processes and
overcome the limitations of conventional tools, i.e., to include the relationships between
components and the structure and context of a given system and propose courses of action
that promote change (Forrester 2009).

Based on the above, the methodological framework supporting this article’s development
is Forrester’s SD (Forrester 1971). The selection of SD is because this approach allows
researchers to understand the structure of any system using causal loop diagrams (CLDs)
and, at the same time, facilitates an understanding of the complex interactions present in the
structure through the visualization of Forrester or Stock and Flow diagrams. Together, these
elements help to identify and model the causal relationships within the system, allowing
us to understand how the effect influences the cause.

The following is a brief description of the stages of SD applied in this study, considering
Cole (2012) and J. Forrester (1989):

1.  Frame and articulate the problem: According to Duggan (2016), this phase demands
identifying key aspects of the problem and exploring the reasons for or aspects of the
problem that are worth addressing. In other words, this step allows for capturing
the underlying aspects of the problem’s structure by representing the feedback loops
between system elements. To accomplish this step, the results of the final prioritization
that the participating researchers assigned to AHP-assessed factors and leadership
elements were taken as the base input.

2. Design a conceptual model based on a CLD: Subsequently, a model is proposed using
a Forrester diagram, which distinguishes essential resources as stocks of assets or
shares, recognizes the nature of the relationships between these resources and the
possible levers that change their state, and establishes feedback structures.

3. Build a simulation model: The process of building the simulation model is iterative
and thorough. It involves identifying resources and their states and expressing the
structure using flows, stocks, and feedback. That is, expressing the equations that
formalize key resources as accumulations, potential drivers of those resources or
flows, and potential feedback structures and lag effects (Duggan 2016).

4. Running the simulation model: Once the elements established in the Forrester diagram
are parameterized, this model simulates the system’s behavior in different scenarios
to evaluate how variations in internal and external factors affect system performance.

5. Evaluation and validation: The simulated scenarios are compared with accurate data
to validate the model. If the predictions do not match observations, the model is
adjusted until it adequately represents reality. Finally, the validated model is used to
formulate informed policies and strategies.

The AHP technique complements the SD approach by facilitating decision-making
within complex problems by decomposing them into simpler components. Using an algorithm
based on paired comparisons, the AHP allows for the prioritization of alternatives and
assessing their relative importance (Saaty 1987). The AHP has been applied for diverse
purposes, including evaluating and prioritizing critical factors in strategic decision-making,
selecting educational programs, allocating resources, and identifying research priorities
(Timoteo et al. 2024; Vaidya and Kumar 2006). The ability of the AHP to decompose
complex problems and evaluate multiple criteria simultaneously makes it an invaluable
tool for educational leaders who seek to make informed and balanced decisions. This
approach provides a deep understanding of complex and dynamic systems, facilitating
the making of strategic decisions and evaluating systemic interventions (Bloodgood et al.
2015; Conz and Magnani 2020; Fisunoglu 2018; Gharajedaghi 2011; Lane and Oliva 1998;
Rebs et al. 2019; Sanchez-Garcia et al. 2023; Sanchez-Garcia and Lopez-Herndndez 2020;
Wolstenholme 1990).
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Information Collection

The information in this study was collected with the participation of a group of academics
belonging to private universities. According to the National System of Researchers of
the National Council of Humanities, Sciences, and Technologies, the regulatory body of
scientific policy in Mexico, researchers from private universities generate almost 50% of the
national high-impact indexed academic production (CONACHYT 2022). Subsequently, we
used purposive sampling, and the study participants were selected based on the following
characteristics: having a doctoral degree, being full-time employees of private universities,
and dedicating at least 50% of their working day to scientific research, as well as belonging
to the National System of Researchers, which grants them recognition by the Mexican
government and assigns them a level based on their years of experience and research
impact. Based on the above, eighty-six academics participated in the study. This sample
size, 86, is adequate in the AHP framework since this tool does not take a parametric
perspective. Due to the diversity and representativeness of this number, this sample size
ensures comprehensive perspectives and opinions, which reduces bias and increases the
reliability of the results.

4. Results

In an SD analysis, a causal loop diagram is essential to represent and understand
complex system interactions and feedback. Figure 1 describes the causal relationships
between the problem structure’s critical aspects. This step is fundamental to capture the
interactions and feedback between system elements, using the paired-wise comparisons
from 86 academics affiliated with private Mexican universities, who prioritized factors that
could increase their research performance through the AHP.

work-life —\
balance

morale
efficiency
satisfaction
recognition
research programs
capabilities S
///;( <::%f/;’
institutional
support

financial

\\\\\\\\\‘-—_——”//i:centives motivation
(s

professional
development
programs
Figure 1. Causal loops based on researchers’ prioritization of leadership factors. Source: elaborated
using Vensim (Ventana Systems 2023).

It is considered appropriate that our article does not aim to show the development of
the AHP algorithm but to incorporate the final priority that participating researchers gave
as the foundation for the conceptual model.
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Table 1 shows the results of this evaluation and highlights the following five factors:

Table 1. Analytical hierarchy process results.

Criterial Pairwise Comparisons Priority
Financial incentives 0.310 2
Professional recognition 0.051 5
Research and professional development 0.087 4
Institutional support 0.143 3
Work-life balance 0.408 1
Consistency CI - 0.069
Consistency rate (CR) - 0.062

Source: Self-elaborated based on prioritization factors of academics.

The top priority for researchers is “Work-life balance”. This suggests that offering
academics and scientists the opportunity to balance their work responsibilities with their
personal lives is essential to achieving an effective and productive research environment.
This balance can include flexible work schedules, support for work-family balance, and
time for leisure activities. (Xu et al. 2021) highlight the need to value academics as
researchers and educators, and (Alsuwailem 2023; and Jindal-Snape and Snape 2006)
also support the importance of this balance for health, creativity, and talent retention.

In second place are the “financial incentives”, which indicates their significant influence
on the productivity of researchers. Daumann et al. (2023) and Franzoni et al. (2011) point
out that although financial incentives could be important motivators, they could also
create problems like competition and dependence on immediate income. For this reason,
an efficient research policy must balance these incentives with research quality.

“Institutional support” is the third most important factor. According to Lundwall
(2019), providing the necessary resources is crucial for researchers to significantly impact
their academic community and discipline. This support could improve the profile and
reputation of researchers.

“Research and professional development” and “Professional recognition” are also
essential components of the system, although with lower weights. These elements show the
need for continuous development and opportunities for recognition to foster a motivating
and productive research environment.

To comprehensively address aspects of leadership, this study proposes integrating
additional critical factors that show the impact of university leadership. Therefore, we
incorporated other fundamental factors like satisfaction, research capacities, morale,
efficiency, and motivation, aligning with the Transformational Leadership Theory. This
theory, developed by James MacGregor Burns and later expanded by Bernard M. Bass,
focuses on a leader’s capacity to inspire and motivate followers to reach objectives
beyond their interest, promoting their development and well-being (B. M. Bass and Riggio
2006). In the educational context, transformational leadership has been demonstrated
to effectively improve educational culture and academic performance (Leithwood et al.
2010). Additionally, research such as that of Hallinger (2003) and Marks and Printy (2003)
shows that transformational leaders can positively influence researchers’ commitment
and professional development. For this reason, the integration of these critical factors not
only provides a more comprehensive assessment of university leadership but also fosters
a more dynamic and practical academic environment.

This integrative perspective not only seeks to add leadership to educational institutions
but also promotes an environment that fosters academic excellence and the well-being
of the university community. Researchers’ satisfaction is fundamental, since a satisfied
staff tends to be more motivated and committed, improving their morale and efficiency at
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work. Their research capabilities reflect the university’s ability to produce new and relevant
knowledge, a key factor in its reputation and international competitiveness. The morale of
the academic staff is an indicator of well-being and cohesion within the institution, which
directly impacts the productivity and quality of the work performed. The efficiency in using
resources and time is crucial to maximize research results and minimize waste, ensuring
that the university can maintain high levels of scientific production with the available
resources. Finally, motivation drives performance and innovation through recognition,
appropriate incentives, and continuous professional development.

Therefore, considering these additional elements provides a better understanding
of leadership in Mexican higher education, thus allowing for a better evaluation of its
capacity to participate in research at a global level. This integrative perspective improves
leadership within educational institutions and promotes an environment that fosters
academic excellence and well-being in the university community.

Vensim software helped model and simulate complex systems by creating causality
diagrams and stock flows. This CLD shows how these factors are interrelated and are
essential for effective leadership in a university context. For instance, recognition programs
supported by committed leadership increase researchers’ motivation. This increase in
motivation could foster higher work satisfaction, increasing staff morale. High morale
contributes to a better work-life balance, which increases the research work’s efficiency
(reinforcing loop R1). Improved efficiency strengthens research capabilities, closing
a positive feedback loop essential to maintaining a productive and motivated research
environment (reinforcing loop R2). In addition, professional development programs
increase researchers’ motivation, satisfaction and morale, work-life balance and efficiency,
and research capabilities in a virtuous cycle (reinforcing loop R4). According to J. Forrester
(1989) and Sterman (2000), positive feedback loops are critical for growth and sustainable
innovation in complex systems like private universities.

4.1. Model

The CLD provides an initial approximation that helps create a model using a Forrester
diagram. This diagram is a crucial tool in dynamic systems, and it is used to illustrate how
resource levels (stocks) in a system change over time due to input and output, as well as
the possible factors that affect these changes (Figure 2).

work-1ife institutional
balance support

)

. . (:.#’.Efficiency Research
Satisfaction capabilites
dsatisfaction defficiency
dResearch
professional capabilites
deve lopment
programs
—_—
| -
Matiuati.on| T Morale
dMotivation dMorale
reacognition
financial programs
incentives
structure

Figure 2. Forrester diagram of leadership factors in private universities in Mexico. Source: elaborated
using Vensim (Ventana Systems 2023).
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The model’s simulation uses numeric integration to solve differential equations over
time. The input parameters include work-life balance, financial incentives’ structure,
institutional support level, professional development programs, and recognition programs.
We simulated five scenarios with a specific increase in the key variables (satisfaction,
motivation, efficiency, research capabilities, and morale) to assess their impact on the
other system variables. This allows us to understand the feedback dynamics and the
interrelations among variables in the context of private Mexican universities.

4.2. Level (Stocks), Flow, and Auxiliary Variables

These variables represent the accumulated states in the system and are updated
through the integration of flows. Tables 2 and 3 describe the variables that conform to the
proposed model.

Table 2. Description of stock variables in the model.

Stocks Definition Equation
Satisfaction(t) = Satisfaction(ty)

Satisfaction Satisfaction level n ftf) Satis faction dt
Motivat Motivation level Motivation(t) = Motivation(ty)
otivation otivation leve +jtf) dMotivation dt
o i . Efficiency(t) = Efficiency(to)
Efficiency Satisfaction level I ftt, dEf ficiency dt
R h bilities(
Research Research capabilities :elséasrecamcﬁ}zz ;llolllelil(eg( to)
capabilities level ' P 0
+/ 1, AResearch capabilities dt
Morale Morale level Morale(t) = Morale(tp) + ftz dMorale dt

Source: self-elaborated based on the conceptual model.

Table 3. Description of flow variables in the model.

Flow Definition Equation
dSatisfaction = (Work_Life_Balance_Policies - 0.1)
. csin( <L
dSatisfaction Exc.hang.e rate of ( 1+05 sm( 10 ) )
satisfaction level +random _component

“+ups_and_downs_component

dMotivation = (Financial_Incentives_Structure - 0.08)
. csin( L
dMotivation Exchange rate of (1+0.3-sin(5))
motivation level +random _component
-+ups_and_downs_component
dMotivation = (Financial_Incentives_Structure - 0.08)
- Exchange rate of (1403 sin(5))
dEfficiency efficiency level -+random _component
+ups_and_downs_component
dResearch capabilities = (Professional_Development_Programs - 0.06)
dResearch Exchange rahte of . (1 4025 sin(ﬁ))
capabilities Re.s.e arc +random _component
capabilities level +ups_and_downs_component
dMorale = (Recognition_Programs - 0.07)
Exchange rate of (140.15 - sin(5))
dMorale morale level +random _component

+ups_and_downs_component

Source: self-elaborated based on conceptual model.

The flow variables represent the exchange rate in the level variables; that is, they
influence the evolution of the stock variable over time.

Table 4 presents the auxiliary variables used for intermediate calculations, which do
not have an accumulative state in the system.
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Table 4. Description of auxiliary variables in the model.
Auxiliary Variables Definition Value Example
Work_Life_Balance_Policies Policies of work-life balance 0.8
Financial_Incentives_Structure Financial incentives structure 0.7
Institutional_Support_Level Level of institutional support 0.9
Professional_Development_Programs Professional development programs 0.85
Recognition_Programs Recognition programs 0.75

Source: self-elaborated based on conceptual model.

These definitions and equations cover the main variables used in this model, providing
a clear perspective on how they are calculated and interact.

4.3. The “What If” Approach to Scenario Simulation

The following interpretations provide a vision of how these variables evolve and are
mutually affected and how decision-makers or leaders can address these aspects to enhance
research in private universities.

First scenario—the response of variables to an increase in satisfaction: When decision-
makers in private universities in Mexico opt for a significant increase in satisfaction,
a characteristic dynamic behavior is observed in the system. Satisfaction significantly
increases during the intervention period, reflecting the effectiveness of the applied policy.
This improvement in satisfaction drives moderated increments in motivations and research
capabilities due to the positive correlation among these factors. However, efficiency and
morale tend to relax, suggesting that although satisfaction is crucial, it is not the only
determinant of efficiency and research capabilities (Figure 3). SD could explain this behavior,
where the effects of the level variables could have direct and indirect impacts. However,
the magnitude of these impacts could vary depending on the system’s interactions.

Evolution of Variables with Increase in Satisfaction

— Satisfaction
Motivation

14 Efficiency

Research Capabilities

Morale

12 4

10 A

Levels

Time

Figure 3. Response of variables to an increase in satisfaction.
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Second scenario—the response of variables to an increase in motivation: In the
scenario where motivation is increased, the motivation itself shows a pronounced increase,
depending on the intervention applied. This increase in motivation generates positive
feedback that also increases satisfaction and morale, since motivated researchers tend to
feel more satisfied and keep high morale. The efficiency and research capabilities also
show improvements, although less significantly (Figure 4). This suggests that motivation is
a critical factor for general performance, but its impact on efficiency may be mediated by
other factors such as resources and the institutional environment.

Evolution of Variables with Increase in Motivation

12 4 — Satisfaction
Motivation

—— Efficiency

—— Research Capabilities

—— Morale
10 1

Levels

0 20 40 60 80 100
Time

Figure 4. Response of variables to an increase in motivation.

Third scenario—the response of variables to an increase in efficiency: When decision-
makers at private universities opt for a significant increase in the efficiency variable, their
behavior is consistent with the exogenous intervention applied, demonstrating that the
increase in efficiency is directly reflected in its level. This increase in efficiency results
in a notable improvement in the satisfaction and motivation of researchers due to the
improvement in institutional processes and the perception of productivity. Additionally;,
although researchers’ research capabilities also increase, this is less pronounced, suggesting
a positive indirect effect due to the better utilization of resources and a more productive
environment for research. However, morale does not show an increase in behavior since,
although efficiency could improve certain aspects of the work environment, other factors
like recognition and professional development programs have a more direct influence over
research morale (Figure 5).

Fourth scenario—the response of variables to an increase in research capabilities: In
the scenario where research capabilities are increased, a considerable increase is observed in
this variable, reflecting the applied intervention. Increasing research capabilities improves
satisfaction and motivation since a robust research environment can increase the perception
of value and employee commitment. The efficiency shows a moderate increase, suggesting
that research capabilities positively affect efficiency. The morale increases, but not as steeply
as satisfaction and motivation (Figure 6).
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Evolution of Variables with Increase in Efficiency

— Satisfaction

8 4 — Motivation

— Efficiency

—— Research Capabilities
—— Morale

Levels
H
"

Time

Figure 5. Response of variables to an increase in efficiency.

Evolution of Variables with Increase in Research_Capabilities

— Satisfaction

— Motivation
Efficiency
Research Capabilities
Morale

Levels

0 20 40 60 80 100
Time

Figure 6. Response of variables to an increase in research capabilities.

Fifth scenario—the response of variables to an increase in morale: When decision-
makers opt for an increase in morale, this variable shows a significant increase during
the intervention period. Satisfaction and motivation also significantly increase, creating
a more favorable environment for ethical research and the recognition of researchers. Their
efficiency and research capabilities, however, show moderate increases. This may be
attributed to the influence of other factors not directly related to morale, like extra pressure
or high expectations resulting from the new environment (Figure 7).
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Evolution of Variables with Increase in Morale
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Figure 7. Response of variables to an increase in morale.

5. Discussion

Studies by Haar et al. (2014) and Khan et al. (2023) agree on the importance of
leadership in the performance of employees. These authors believe that leaders, academics,
and administrators should guide the design of policies and practices for work efficiency
based on organizational justice. Understanding the dynamics of organizational justice can
help academics better navigate their work environments and seek conditions that favor or
positively impact their performance or productivity. In a sense, this includes implementing
fair and equitable procedures and fostering fair interactions among staff. Our approach
differs slightly in this regard because when decision-makers or university leaders choose
one of these variables as the focus of their strategies, the impact can be profound and
multifaceted. The above scenarios lead us to the following key considerations.

The impact could be significant and sustained if leadership, particularly university
managers, recognizes that increasing satisfaction is a critical objective in any academic
environment. In the academic context, researcher satisfaction could arise from a variety
of factors, including positive work, institutional support, and adequate resources. Higher
satisfaction among researchers often translates into higher motivation, which in turn
translates into higher efficiency and productivity. These ideas coincide with those put
forward by Elshaer et al. (2024), Hallinger (2003) and Marks and Printy (2003), who
state that under the perspective of transformational and instructional leadership, the
active participation of researchers should be encouraged to lead their efforts toward the
development of collaborative networks that maximize the benefits without neglecting the
personal dimension. Based on the results obtained through SD, it is possible to say that
satisfied researchers are more likely to improve their research capacity, which reinforces
their morale and their commitment to the institution. Therefore, university managers, in
particular, should consider satisfaction a crucial variable that drives a cycle of improvement
in critical areas.

On the other hand, the proposals of Almutairi (2020) and Cruz-Bohorquez et al. (2024)
stress the relevance of leadership and the organizational support and backing that should
be provided to researchers. For example, Almutairi’s (2020) ideas focus on the self-efficacy
that leadership should foster and its impact on the organizational commitment of academic
staff members, suggesting that high self-efficacy fostered by the support of leaders would
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translate into higher levels of loyalty and job satisfaction, while Cruz-Bohorquez et al.
(2024) developed a system dynamics model to analyze how the academic system influences
faculty’s motivation to adopt research-based instructional strategies. Both works agree that
institutional support and the perception of available resources are crucial factors for success
in implementing changes and improvements in education. Our results for the scenario in
which motivation is increased agree that motivation is a crucial factor driving researchers’
performance and that an increase in motivation is positively associated with personal
and professional satisfaction, which can influence the adoption of a culture of continuous
improvement in researchers. This is considered fundamental to maintaining a positive
and sustainable work environment. Moreover, efficiency in the daily work of researchers
is also increased by adopting a motivational approach, which can translate into higher
productivity and the optimization of available resources. This can lead to an improvement
in capabilities, reflected in the quality and impact of research. On the other hand, researcher
morale, which also increases with motivation, contributes to a more dynamic and positive
working environment. A high level of morale can foster collaboration and innovation
within the team, which is essential for research progress. However, while adopting or
implementing a motivation-focused approach has several benefits, decision-makers must
be careful not to generate unrealistic expectations among researchers. If incentives and
rewards are not properly managed, an over-reliance on these external stimuli may arise,
which could diminish researchers’ intrinsic motivation in the long run. In addition, if
motivation programs are not equitable or fair, they can create a feeling of favoritism or
unfair competition, which can deteriorate the work environment and cause tension among
team members. Another risk is work overload. To increase motivation, researchers may
take on more responsibilities or projects than they can handle.

Efficiency is a direct indicator of researcher performance. In this sense, Aleixo et al.
(2018), Constantinides (2023), and Hashim et al. (2022) converge in describing efficiency
as a critical factor of performance in both teaching and high-performance academic
research. Hashim et al. (2022) accentuate that higher education institutions should adopt
emerging strategies that promote adaptability and innovation, thus improving efficiency
in their administration and research processes. This approach would enable institutions
to respond quickly to technological changes and emerging demands in scientific research,
optimizing resources and improving academic results. Similarly, Constantinides (2023)
stresses that efficiency in management and the implementation of research practices is
fundamental to achieving high levels of research performance without neglecting the
satisfaction of academics. At the same time, Aleixo et al. (2018) emphasize efficiency in the
context of institutional authorities. The authors argue that for institutions to achieve high
research performance, leaders must implement efficient resource management practices
and create a structure to facilitate high-quality research. In this sense, our results agree
with Aleixo et al. (2018) in that when efficiency improves, satisfaction increases due to
the perception of achievement and meaningful contribution. Efficiency also motivates
researchers to maintain their high performance and develop their research capabilities.
This continuous improvement process boosts researcher morale, creating a positive cycle
of high performance and satisfaction. Leaders should implement systems and processes
that facilitate efficiency, such as access to advanced technologies and the simplification of
administrative procedures.

The last ideas suggest that developing research capabilities is vital for the professional
development of researchers. Increased capabilities often lead to greater satisfaction,
as researchers feel more capable and confident in their abilities. Improved research
capabilities also motivate researchers to face new challenges and become more efficient.
This professional growth strengthens their morale and commitment to the institution.
University leaders should invest in continuing education and professional development
programs to keep their researchers current and competent. High morale reflects a positive
and cohesive environment. When morale increases, researcher satisfaction and motivation
are observed, translating into greater effectiveness and the development of research
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capabilities. High morale fosters a sense of commitment, motivating researchers to actively
contribute to the institution’s success. Decision-makers should promote a collaborative and
supportive work environment in which researchers’ efforts are recognized.

6. Conclusions

This article contributes to developing and validating theoretical models that integrate
diverse critical factors such as satisfaction, research capabilities, morale, efficiency, and
motivation within the context of university leadership. These models provide a robust
theoretical framework for understanding the complex and dynamic relations within
educational institutions.

The research results give university leaders and administrators a solid base for informed
decision-making. When identifying the key factors that affect research, leaders could design
more effective strategies to improve research productivity and sustainability practices.

When comparing the different scenarios, it is evidenced that all variables are interrelated
and mutually influenced. Satisfaction, motivation, efficiency, research capabilities, and
morale conform to a dynamic system where a variable’s increase tends to affect the
other variables positively. This virtuous cycle of continuous improvement highlights
the importance of a comprehensive focus on managing research strategies in private
universities. Leaders should consider strategies that address several aspects simultaneously,
creating an environment that favors the sustainable development of researchers.

Decision-makers in private universities should understand that the effective management
of researchers cannot focus on a single variable in isolation. Instead, they should adopt
a systemic perspective recognizing the interdependence of satisfaction, motivation,
efficiency, research capabilities, and morale. When implementing policies and practices
that comprehensively favor these variables, leaders can create a work environment that
maximizes researchers’ potential.

For researchers, this approach means working in an environment where they feel
appreciated and supported, which increases their satisfaction and motivation. Their
research capabilities and efficiency could significantly improve with adequate institutional
support, increasing their morale and commitment to the institution. This positive cycle
benefits researchers individually and boosts their general performance and the university’s
reputation. Decision-makers in private universities should consider dynamic systems when
developing management strategies and supporting their researchers. Understanding and
managing the interrelation between satisfaction, motivation, efficiency, research capabilities,
and morale could foster a favorable context for the success and continuous growth of their
researchers and, consequently, the institution as a whole.

Finally, this work is not without limitations, so we shall mention some of them:
(1) Although AHP and SD can provide valid results with groups as small as three individuals,
we consider it possible that increasing the number of participants would capture more
information. (2) The context in which our work was applied was private Mexican universities.
To overcome this limitation, leaders or researchers interested in developing policies to
increase performance could make minor adjustments to the proposed model to adapt it
to other regions or even extend it to public institutions to generate comparisons between
groups. In terms of future research avenues, we suggest applying a multivariate network
analysis to map organizational structures and predict the shape of their network by
considering the scenarios obtained through SD.
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