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Abstract

The limited resources available to a community are vital for sustainable development. Therefore, their
efficient use is a challenge for communities living within these areas. The incorporation of strategic
designs allows for the formulation of models based on real-world data, leading to the development of
strategies that benefit all stakeholders in the system. This research employs systems thinking and a
multidisciplinary approach to design an analytical methodology. The procedures and techniques
generated will be applied in an orderly, systematic, and rigorous manner to achieve the objectives. The
results present the Systemic Methodology for Strategic Design in Protected Natural Areas, comprised of
six phases: System Identification, Systemic Diagnosis, Indicator Generation, Interpretation for Strategy
Design, and Integration and Presentation of Results. Finally, it serves as a baseline for other research
with similar characteristics.

| Systemic methodology for strategic design in protected natural areas |

| Objective | Methodology | Contribution |

The incorporation of strategic designs | This research employs systems | The results present the Systemic
allows for the formulation of models | thinking and a multidisciplinary | Methodology for Strategic Design in
based on real-world data, leading to the | approach to design an analytical | Protected Natural Areas, comprised of
development of strategies that benefit | methodology six phases: System Identification,
all stakeholders in the system Systemic Diagnosis, Indicator
Generation, Interpretation for Strategy
Design, and  Integration  and
Presentation of Results

Strategic design; Protected natural areas; Systemic methodology

Resumen

La limitacidn de los recursos con los que cuenta una comunidad es vital para el desarrollo sostenible. Por
ello, su uso eficiente es un reto para las comunidades que viven dentro de esas zonas. La incorporacion
de disefios estratégicos, permiten la formulacion de modelos basados en hechos reales, para la generacion
de estrategias que beneficien a todos los actores del sistema. La presente investigacion emplea el
pensamiento sistémico y una vision multidisciplinaria con el objetivo de disefiar una metodologia de
andlisis, cuyos procedimientos y técnicas que se generen, sean aplicadas de manera ordenada, sistematica
y rigurosa para el cumplimiento de los objetivos. Los resultados muestran la Metodologia Sistémica para
el Disefio Estratégico en Areas Naturales Protegidas, con seis fases (Identificacion del sistema.
Diagnostico sistémico. Generacion de indicadores. Interpretacién para el disefio de estrategias.
Integracion y presentacion de resultados). Finalmente, es una linea base para otras investigaciones, con
caracteristicas similares.

| Metodologia sistémica para el disefio estratégico en &reas naturales protegidas |

| Objetivo | Metodologia Contribucién |

El objetivo fue disefiar una | La presente investigacién emplea el | Los resultados muestran la
metodologia de andlisis, cuyos | pensamiento sistémico y una vision | Metodologia Sistémica para el Disefio

procedimientos y técnicas que se | multidisciplinaria. Estratégico en Areas Naturales
generen, sean aplicadas de manera Protegidas, con seis fases
ordenada, sistematica y rigurosa para el (Identificacién del sistema.
cumplimiento de los objetivos. Diagnostico sistémico. Generacion de

indicadores. Interpretacion para el
disefio de estrategias. Integracion y
presentacion de resultados).

Disefio estratégico; Areas naturales protegidas; Metodologia sistémica
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Introduction

Strategic design is a process of continuous improvement that allows for the introduction of planned
change processes, with the aim of adapting to the environment and improving performance (Vilarifio-
Corella, 2013). Poor and limited strategic model designs in communities block the economic growth of
vulnerable populations due to the limited use of their resources. Only self-management will allow for
comprehensive benefits. Therefore, communality is a strategy that allows for the validation of these types
of models. Strategic designs serve to formulate models based on real facts, thus providing a true
representation of the scenario analysed (Argudin, 2011).

Design serves to generate strategies (Sanabria et al., 2008), which will be implemented for the
development of different cities, involving the success of countries in different areas with unique
attractions (Hernandez—Moreno, 2008). In the tourism sector, strategic design is applied from the outset
and during the growth of infrastructure within natural resource protection areas (Inocencio et al., 2007).
Some authors (Machado—Chaviano and Hernandez—Aro, 2007) mention that strategic planning terms
should be included to involve the community in a participatory process and thus create tourism products
that take into account different elements. In addition, it is advisable to visualise in this planning an urban
development that contributes to addressing socio-environmental problems. Therefore, the objective of
this research was to propose the development of a systemic methodology for strategic design in protected
natural areas, in order to generate reliable statistical information on tourism systems in natural resource
management.

Methodology

A. Integration of methodologies For the development of this methodology, called ‘Development of a
systemic methodology for strategic design in protected natural areas,” a systemic and multidisciplinary
approach was used. The complexity of working in rural communities that belong to protected natural
areas creates the need to incorporate other methodologies such as Soft System Methodology (SSM) and
the Framework for the Evaluation of Natural Resource Management Systems Incorporating
Sustainability Indicators (MESMIS) (Table 1).

Table 1

Elements of methodologies (Soft System Methodology (SSM); Framework for the Evaluation of Natural Resource
Management Systems Incorporating Sustainability Indicators (MESMIS); Strategic Design in Protected Natural Areas
(DSANP)

ELEMENTS SSM MESMIS DSANP
Authors Checkland (1994) Masera and Astier (1999, 2000) Villafafia-Rivera et al., 2025
Objectives Define a system under study. Generate sustainability indicators for a | Generate reliable statistical information
natural resource management system. | on tourism systems in natural resource
management.
Phases 1) The situation of the | 1) Definition of the object of study. 1) Identification of the system.
unstructured system. 2) Identification of critical pointsinthe | 2) Systemic diagnosis.
2) The situation of the problem | system. 3) Generation of indicators.
expressed. 3) Selection of strategic indicators. 4) Interpretation for strategy design.
3) Select a view of the situation | 4) Measurement and monitoring of | 5) Evaluation of at least two strategies.
and be able to make a root | indicators. 6) Integration and presentation of results.
definition. 5) Presentation and integration of
4) Preparation and verification | results.
of conceptual models.
5) Compare conceptual models | 6) Conclusions and recommendations.
with reality.
6) Design desirable, viable and
feasible changes.
7) Actions to improve the
situation of the problem.
Researcher Participate in the initial stage of | He is involved in the final stages of the | The researcher is analysed to detect
the phenomenon under study. methodology. SWOT, forming part of the phenomenon
under study.

Source [Checkland 1994; Masera, 1999; Astier, 2000]
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The use of the viable systems model obtains relevant subsystems necessary to describe the
integration of system components (Fuentes et al., 2018). Sustainability was assessed using indicators
through the application of the ‘Sustainable Land Management Assessment Framework” (Gonzalez et al.,
2006). The purpose of this tool (MESMIS) is to evaluate the sustainability of natural resource
management systems. It has been used to conduct assessments in regions of Mexico and in Latin
American countries (Malhotra, 2004; Astier, 2000). Information was prioritised in order to understand
the subject under study, thus proposing six phases in the methodology: 1) Identification of the system.
2) Systemic diagnosis. 3) Interpretation of critical and positive points. 4) Design of strategies for
improving the system. 5) Evaluation of at least two strategies applied in the system. Finally, 6) Integration
and presentation of results.

Results

The integration of the methodologies studied led to the proposal of the present methodology called
‘Development of a Systemic Methodology for Strategic Design in Protected Natural Areas,” whose
phases are described below

Phase I. Delimitation of the system

To carry out the first phase of the proposed methodology, the following were analysed: Soft Systems
Methodology (Checkland, 1994) and the Methodology for Prioritisation in Health Research, in which the
researcher perceives the situation while the prioritisation methodology conducts a systematic review of
the literature in the database (Fuentes et al., 2018). Therefore, in identifying the system, the researcher
participates as an observer and becomes involved as the methodology progresses. The first step is to
review the literature in national and international scientific databases, as well as international and national
websites, to compile statistics (Table 2). The study area can be described and the different problems that
arise during the study area can be recognised, which allows the central theme to be focused on.
Subsequently, the information obtained from the databases must be analysed and selected by the
researcher in relation to the research objectives. In the study carried out in the community of EI Capulin,
in the State of Mexico, different databases were searched.

Statistical and historical data will be obtained and sorted from international and national public
or private websites related to the research problem. In the case of the EI Capulin community, because
they use natural resources in protected areas with tourist activity, the following are essential institutions
to consult and obtain statistics from: the United Nations Educational, Scientific and Cultural Organisation
(UNESCO), World Tourism Organisation (UNWTO), Secretariat of Tourism, National Institute of
Geography and Statistics (INEGI), Secretariat of Environment and Natural Resources (SEMARNAT)
and the National Commission for the Knowledge and Use of Biodiversity (CONABIO).

The literature review will focus the research project on topics ranging from international to local,
combining theory with reality, conducting an exhaustive and objective search, using keywords to search
for information on scientific and statistical data pages, allowing for an understanding of the subject under
study.

For this reason, the researcher will also conduct field visits to gain first-hand experience of the
work area, applying ethnographic principles to make empirical use of the knowledge possessed by the
key actors in the system under analysis. These visits are as necessary as the knowledge that will be
reflected in the written work. This will provide more information to understand, learn about, and identify
the interrelationships of the subsystems of the phenomenon, giving the researcher the opportunity to learn
about the behaviour and interaction of all those involved by critically, scientifically, and
transdisciplinarily analysing the research topic (Figure 1).
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Phase 1: Identification of the problem

Phase I1. Systemic diagnosis

Source [Own work, 2025]

Systemic diagnosis is a process in which characteristics are obtained through interactions between the
actors in the system and the researcher. The results will facilitate decision-making in order to intervene
or define the courses of action to be followed in the study. It is a process that precedes planning and
consists of gathering information, subsequently organising and interpreting it, helping to understand how
the system works, in order to propose realistic changes based on the system studied (Masera et al., 1999).

Qualitative and quantitative variables resulting from the characterisation carried out in the
previous phase (Phase I. Identification of the system) are analysed. In this part, a cross-cutting approach
to methodologies is taken, allowing the researcher to generate sustainability indicators, obtained through
data collection, to be processed and compared with similar cases. under the principles of the MESMIS
methodology (Gonzalez et al., 2006). In this type of system, different dimensions must be considered,

such as the social, environmental and economic dimensions,

them within and outside the system (Figure 2).
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Phase II: Systemic diagnosis

Source [Own work, 2024]
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To carry out the diagnosis, it is proposed to design a series of transdisciplinary systemic steps,
which were applied in the Capulin community to achieve the objectives:

a) Target population - calculation of sample size

To determine the size of the population, the proposed formula (Sobrado, 2005) should be considered. A
variability (p and q) of 0.5 is considered, with a confidence level that indicates the degree of feasibility
of the parameters in the population. With regard to the confidence level, the more subjects surveyed, the
greater the accuracy of the research, using values of 99%, 95% and 90%, with an error percentage of
0.05 (Equations 1 and 2). In the Capulin community, the total population of the community was known.
For this purpose, the formula for when the population is known was used, with the values described
above.

2
n =2 [1]

Equation 1. Formulas for calculating population when the population is unknown (Sobrado, 2005). Own
elaboration (2024).

= ot 2

Ne2+Z2%2pq
Equation 2. Formulas for calculating the population when the population is known (Sobrado, 2005).
Where:

n= Sample size

N= Population size

Z= Confidence level
p= Positive variability
g= Negative variability
e= Expected error

b) Data collection technique

In order to obtain reliable data, a review of the literature and empirical knowledge of the area of study
will be taken into account. A formal, structured survey with qualitative or quantitative variables will be
designed. The questions may be open-ended, closed-ended or mixed (Sobrado, 2005). The survey design
must consider the characteristics of the population and the system analysed, including sections that ensure
the measurement of indicators such as general characteristics of the population, which include age,
education, income level, and economic activity. The following sections consist of an analysis of the
sustainability of the system, divided into the attributes and criteria proposed by the MESMIS
methodology, and the economic activities carried out by the inhabitants must also be considered.

In a protected natural area with tourist activity such as the community of EI Capulin, the attribute
‘productivity’ was considered, with the criteria of efficiency and effectiveness in activities (tourism, resin
and agriculture). The attribute ‘adaptability’ provides information on the technical advice and training
received by residents to improve their services and even allows for the assessment of topics to be worked
on over time and the availability of respondents. Finally, the attribute ‘self-sufficiency’ obtains
information on the organisation within the community, identifying responsibilities and the follow-up and
monitoring of the activities to be carried out.

A review of the literature confirms that protected natural areas, which are limited in the use of
their resources, engage in agricultural activity for self-consumption due to their low level of production.
For this reason, a sustainability analysis survey was designed with the attribute ‘productivity’ in the
agricultural area, contemplating applied technologies, soil analysis, soil type, income, expenses, seeds,
planting, harvesting, sales, among other characteristics.


https://www.redalyc.org/pdf/2833/283321951006.pdf
https://www.redalyc.org/pdf/2833/283321951006.pdf
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C) Sampling

The Strategic Design in Protected Natural Areas (DSANP) methodology proposes both non-probabilistic
and probabilistic sampling, depending on each study in which the methodology is applied. In the case
study in the EI Capulin community, non-probabilistic sampling was used, whose main characteristic is
that it attempts to obtain a sample of elements that are convenient according to the interviewer's criteria,
while probabilistic sampling means that each element of the population has the same probability of being
selected for the study (Malhotra, 2004). For this research, selective non-probabilistic sampling was
chosen for qualitative studies, where it is possible to work with small or large units such as residents,
ethnic groups, and institutions, which will be intentionally and carefully selected for their potential to
provide detailed information that allows for an understanding of the composition of the phenomenon
(Grados, 2005). For this reason, the population of Capulin was discriminated against in order to only
survey ejido members due to their relationship and experience in managing the community's lands, who
carry out activities related to resin, tourism, and agriculture.

d) Data analysis

For the processing of data obtained from the survey, we propose designing a database in Microsoft Excel
or Access software, including Structured Query Language. This database should include the sections
used to design the survey, the number of questions and total number of respondents, coding the results
obtained and using numerical scales for quantitative variables to ensure efficient results. Subsequently,
the fields in the database will be filled in. When the information has been entered, a random sample of
some surveys should be taken to corroborate the data in the database and ensure the accuracy of the
information entered in the Excel spreadsheet.

To convert the data into statistical and reliable information for decision-making, descriptive
statistical or multivariate statistical analyses must be performed in the Statistical Analysis System (SAS,
version 2008) (Martinez-Salgado, 2012). The result of this phase allows for the generation of a baseline
for the analysed system, obtained from the collection and interpretation of variables, allowing for the
generation of reference values and thus enabling an objective evaluation of the magnitude of the changes.
This instrument becomes essential for improving management processes, generating reliable statistical
information for future decision-making. The descriptive survey will provide quantitative information on
the system (Dominguez-Hernandez et al., 2017).

Phase I11. Generation of indicators

The characterisation and baseline of the previous phases must be analysed objectively. To do this, it is
necessary to consider the time, scope, and resources (human, political, and financial) available for the
research. For the generation of indicators, the methodology proposed by (Goytia-Jimenez et al., 2011) is
suggested, where indicators are tools that contain quantitative information that, when compared with a
reference value, allow for the evaluation of the system's performance. the application of performance
indicators must identify the feasibility of the processes within the system (Food and Agriculture
Organisation of the United Nations, 2018).

The steps to be followed are: 1) Establish the objectives that should govern the indicator or what
is to be measured; 2) Identify the areas of performance: efficiency, effectiveness, economy and quality,
which result from the variables measured in the production system (inputs, processes, products or
results); 3) Generate the names and formulas for calculating the values; 4) Validate the indicators by
applying criteria to enable monitoring and evaluation; 5) Collect data through surveys; and 6) Calculate
the indicator values to write the technical report (Figure 3).
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Phase I1l: Generation of indicators
Source [Own work, 2025]

Phase V. Interpretation for strategy design

By interpreting the data generated by the indicators, positive or negative critical points can be obtained,
selecting the factors that modify the development of the system. Among the factors proposed for
measurement are (environmental, political, social, cultural, technological, and resource management).

The researcher will select the factors that are within the scope of the research topic, time and
researcher, for the intervention of proposals that can be measured, controlled and evaluated for the benefit
of the system. It is advisable to work with specialists in the field, empirical experts and follow the rigour
of different sciences and disciplines to evaluate the intervention that will be carried out.

Potential study factors should be selected once they are feasible to modify and can be measured.
Through a thorough interpretation of the indicators, a meeting should be scheduled with the recipient
community or with the actors in the system who can be involved for the benefit of the system. The results
of the characterisation, the baseline generated, the indicators obtained and the positive and negative
critical points in the different factors will be presented. Working groups will be set up to address the
factors to be improved, led by the researcher, who will guide the improvement strategies with the
participation of the community from the beginning to the end of the research. This is to ensure a systemic
community process in the research, with social justice (Figure 4).
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Phase IV: Interpretation for strategy design

Phase V. Evaluation of at least two strategies

Source [Own Work, 2025]

Once communication with the system's stakeholders has been established, the feasibility of the research
will be reported, establishing strategies to be worked on, which will be evaluated by the stakeholders
involved. Forms will be created for the evaluation of the strategies, and subsequently work manuals or

training courses will be generated to increase the community's performance.

To obtain better results, the participation of key actors in the system is proposed, modifying their
approach, motivating their active intervention, forging multidisciplinary commitments with those
involved, and contemplating monitoring, sampling, and data collection to measure results (Figure 5).
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Training in strategy implementation is vitally important for decision-making. For this reason,
training courses are offered in areas of multidisciplinary interest, with the aim of increasing the skills and
knowledge of those involved. Armijo (2011) mentions three phases for a training course: 1) Creation of
the training; create the plan to develop a needs assessment, establishing the objectives. 2) Development:
putting the work plan into action, carrying out the established plans, considering the work material,
participants, time, dates, attendance logs, and prior evaluation. Finally, 3) Training results: through a
final evaluation, the objectives achieved are corroborated or verified with respect to what was planned,
and the experts' interventions are recorded in order to take corrective measures. It is advisable to evaluate
the knowledge imparted to those involved through evaluation questionnaires. This improvement can be
corroborated by the data obtained from the initial evaluation.

Phase V1. Integration and presentation of results

The results obtained after the application of the strategies must be analysed critically and for the benefit
of all those involved. According to the author Fernandez (2026), indicators allow for the measurement
of quality in tourism, especially in agroecological tourism, as it is crucial for the competitiveness of
SMEs, integrating visits to protected areas and promoting rural development with economic and social
benefits. In addition, they should be statistically processed to determine the variables and the difference
between them. The results shown must be statistical, reliable, and objective with the intention of issuing
valid conclusions, considering statistical rigour accompanied by a multidisciplinary methodology with
the intention of presenting complete results and whose orientation sees the real needs of the community,
as mentioned by Schenkel (2026). His study reveals that through data collection, there is profound
inequality that manifests itself in the tourist use of the areas, but also in the contrasting discourses
surrounding development and the conflicts generated in the process of appropriation (Figure 6).
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Phase VI: Integration and presentation of results

Source [Own Work, 2025]

The results presented will enable the identification of actions for improvement in the system. The
documents generated from the interpretation are scientifically rigorous formats, using indicators for
decision-making and considering the level of communication for all actors. It is important to consider
the administrative processes, specifically the feedback from the actors during the last phase, in order to
guarantee the success of the intervention. This reinforces the need for institutional sustainability, where
collaborative networks and political will are created to integrate environmental agents with social
inclusion, giving rise to communities and their participation in these decision-making processes (Palafox,
2026).
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Conclusions

For the development of this methodological proposal, which resulted in the integration of several
methodologies, called ‘Systemic Diagnosis in Protected Natural Areas,’ a systemic and multidisciplinary
approach was used due to the integration of different fields of application, the relationship with experts
in various areas (tourism, agriculture, etc.), and the complexity of working in rural communities that
belong to protected natural areas. The literature review supports the need to integrate different
methodologies that address real cases in different areas where a wide variety of productive activities are
practised, all of which use natural resources. Due to the context of the research, the Soft System
Methodology (SSM) was integrated. However, to assess sustainability using indicators, the Sustainable
Land Management Assessment Framework (MESMIS) tool was used.

In the description of the phases that make up the methodology, the community of EI Capulin,
located in the Mariposa Monarca Biosphere Reserve, was used as the field of application. The community
carries out productive activities involving the extraction of natural resources, such as resin production,
agriculture and tourism.

The use of multidisciplinary visions and a systems approach allows for the consideration of
different objectives or aspects that benefit all parties involved in the problem under study. The phases
proposed in the methodology made it possible to generate reliable statistical information on tourism
systems in the management of natural resources. According to Sandoval (2026), It is necessary to
strengthen technical, operational, political, and prospective capacities, known as TOPP capacities, as this
is key to managing transformations, ensuring the continuity of state policies beyond short-termism, and
effectively incorporating the participation of the private sector, civil society, and citizens, together with
better accountability mechanisms. Finally, this proposal can be replicated in other study areas with
similar characteristics. The different stages that make up the six phases of the methodology provide
indicators for decision-making by stakeholders, supported by a systemic, integrative and scientific
procedure.
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SSM Soft System Methodology
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UNESCO United Nations Educational, Scientific and Cultural Organisation.

oMT World Tourism Organisation.

SECTUR Department of Tourism
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