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Research Methods and Methodology Reviews 
 
Abstract  
Background: Ethnobiological research undertaken by locals provides essential insights into the complex interactions between 
human populations and their surroundings. This review paper presents a synthesis of methodological approaches used in 
ethnobiological investigations involving local knowledge. 
 
Methods: Drawing on a wide range of literature, the study evaluates participatory methods, ethnographic techniques, 
quantitative approaches, and mixed methods tactics used to reveal local ecological knowledge, resource management 
practices, and cultural perspectives on biodiversity.  
 
Results: Through case studies from various ecological and cultural situations, we demonstrated the need of incorporating 
indigenous perspectives into ecological preservation and sustainable development projects. 
 
Conclusions: The review addresses problems such as ethical concerns, difficulties with language, and access issues, as well 
as making ideas for further investigation. By developing collaborative alliances with local people and connecting traditional 
systems of knowledge in scientific studies, ethnobiological research can help to advance more holistic approaches to 
environmental protection and cultural preservation. 
 
Keywords: Ethnobiological research, Local knowledge, Methodological approaches, Participatory methods and Ethnographic 
techniques 
 

Background  
The importance of the human aspect in conservation science is becoming more evident since it plays a crucial role in 
addressing both long-standing and emerging conservation challenges. In order to achieve success, it is crucial that solutions 
to these conservation issues are culturally suitable, as determined by their acceptance and execution by the local population 
who coexist with the species we aim to protect (Ladio 2017). Hence, it is imperative that we engage in the examination, 
comprehension, and appreciation of the indigenous population's understanding of their surroundings and their methods of 
handling it as seen in Figure 1 for its themes.  
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Figure 1. Schematic representation of three common themes in ethnobiology 
 
The literature generally treats the recognition of ethnobiology's potential contribution in this setting as a parallel issue, with 
the discipline frequently being misunderstood or overlooked (Gaoue et al. 2021). Research on the human element in 
conservation identifies several interdisciplinary topics, including environmental anthropology, environmental sociology, 
human-environment geography, and environmental humanities. However, they fail to acknowledge ethnobiology as a crucial 
discipline within the domain of social conservation science. This suggests that ethnobiology needs further progress to 
successfully integrate the fields of biology and mathematics (Reyes-García V 2010).  
 
To achieve this, ethnobiology must embrace the theory-inspired and hypothesis-driven approach that we have just 
suggested, aligning with the viewpoints of several authors during the last five decades. Furthermore, in order to enhance 
the rigor of the methodology, it is crucial for ethnobiology to adopt advanced methodological approaches, including new 
statistical modeling tools, while yet maintaining the effectiveness of qualitative methods that offer significant contextual 
information(Turner  et al. 2022).  
 
Ethnobiology is the scientific discipline that investigates the intricate relationships among human beings, living organisms, 
and cultural practices. Due to its interdisciplinary nature, the majority of ethnobiologists possess expertise in either biology, 
enabling them to confidently conduct interviews and inquire about the utilization of plants and animals in the environment, 
or anthropology, as they are inclined to study, identify, and document various plant and animal species (Gutiérrez-Santillán 
et al. 2019). The dual origin of ethnobiologists aligns with the mixed methodological culture of this field and has resulted in 
some methodological difficulties that it currently confronts. Ethnobiologists have been acquainted with a wide range of 
disciplines and analytical approaches for many years. These procedures are widely recognized and extensively documented 
in a series of exceptional books, and they are routinely employed in this discipline. Nevertheless, the majority of 
ethnobiological studies typically incorporate a greater number of tables as opposed to figures, and often exhibit a deficiency 
in statistical rigor(Alves and Souto 2011).The influential papers led to multiple investigations that sought to validate theories 
using conventional statistical methods, such as one-way analysis of variance, Student's t-test, and chi-squared test. 
Nevertheless, the majority of quantitative approaches in ethnobiology were constrained to utilizing metrics such as species 
significance indices.  
 
The field of ethnobiology has achieved significant advancements due to the emergence of novel statistical techniques, 
including classification, ordination, and general linear models (Pfeifferand Butz 2005). Begossi (1996) introduced the 
ecological methodologies of diversity rarefaction approaches, which have gained widespread acceptance in ethnobotanical 
research. As a result, many studies have used rarefaction analysis to measure the abundance of plant knowledge in different 
local communities (da Silva  et al. 2019). Although there has been improvement, the majority of quantitative ethnobiological 
methodologies are employed without a well-defined conceptual framework, which limits our comprehension of the 
mechanisms underlying plant utilization and selection. In a recent study, Gaoue et al. (2017) put out a compilation of 17 
hypotheses in ethnobotany that can be tested. This work establishes a basis for the application of advanced statistical 
methods to improve ethnobiology as a scientific field. Currently, there is a growing although limited quantity of 
ethnobiological investigations that are based on certain hypotheses (Hidayati et al. 2015). Considering that most Ph.D 
graduates are more interested in jobs in industry rather than tenure-track teaching positions, and those ethnobiologists who 
do manage to secure academic positions usually join life sciences or ecology as well as evolutionary biology departments, it 
is essential for ethnobiological education to include a comprehensive toolkit for quantitative analysis(O’Neill  et al. 2017). 
This toolset should encompass advanced statistical modeling methods in addition to traditional statistical analysis. Gaining 
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proficiency in these sophisticated analytical methodologies will enhance the competitiveness of ethnobiologists in the 
employment market and enable them to further our comprehension of how individuals choose plants and animals for 
utilization, therefore influencing their environment in a deliberate manner (Casagrande 2004). The limited uptake of 
contemporary statistical tools in ethnobiology can be attributed to their perceived intricacy and the requirement of utilizing 
syntax-based computer applications like R for conducting these studies. In addition, we hypothesize that providing a concise 
explanation of how these advanced methods can be applied in ethnobiology, offering practical instances where these 
methods can be used to investigate ethnobiological research inquiries, and supplying well-annotated seed R scripts that 
demonstrate the implementation of these methods will increase the probability of ethnobiologists adopting these new tools 
(Caron-Beaudoin and Armstrong 2019, Heinrich et al. 2009).  
 
In this paper, we present a compilation of new techniques and approaches that can be used to conduct hypothesis-driven 
research in the field of ethnobiology. This involves the utilization of diverse statistical techniques in ethnobiology research, 
including generalized linear mixed-effect modelling, structure equation modelling, phylogenetic generalized least squares, 
community phylogenetic instruments social network analysis, species distribution modelling, geographical ecological tools, 
and predictive modeling (Silva and de Almeida 2022). Every quantitative method is exacerbated by a succinct discussion of 
its objectives, as well as the rationale and techniques used to assess ethnobiological hypotheses. Additionally, we give 
exemplar or foundational R scripts that demonstrate the practical application of these methods to real-world field data. We 
chose these quantitative methodologies for two primary reasons (Stagg and Dillon 2022). These strategies are frequently 
employed in the field of biological sciences. Acquaintance with these methods will enable ethnobiologists to effectively 
convey their scientific findings to a wider range of people. Furthermore, these techniques are especially valuable for 
evaluating ethnobiological hypotheses, allowing ethnobiologists to circumvent prevalent flaws in statistical data processing 
(Hanazaki  et al. 2013, Gilmore and Eshbaugh 2011). 
 

Methodological Approaches in Ethnobiological Research 
Qualitative Methods 
Obtaining a mechanistic comprehension of the reasons behind the selection of plants or animals by local populations is a 
significant inquiry for ethnobiologists. At the heart of ethnobotany investigations lies the comprehension of how and why 
the combined impact of plant/animal features and human attributes influences the knowledge and utilization of plants by 
local communities (Heinrich et al. 2009, Stagg and Dhillon 2022). The likelihood of a specific plant species and family being 
selected and used as medicine is affected by the socio-demographic traits of these people who are utilizing the plant, as 
shown by several empirical and theoretical research. For instance, certain plant species have a higher level of utilization by 
specific genders or age groups compared to others. Medicinal and food plants are chosen based on their chemical 
characteristics and, indirectly, their morphological characteristics. It is crucial to thoroughly explore these qualities in order 
to acquire a detailed understanding of how human civilizations have selected plants throughout history and in the present 
(Gaoue et al. 2017).  
 
The data sets used to assess these hypotheses often consist of species or participants as observations. To assess hypotheses 
accurately, it is essential to verify that the premise of independent observations is not broken. However, it is important to 
consider the prevalence of evolutionary connections among plant species and the existence of kinship, social affiliations, or 
spatial autocorrelation among human participants when accounting for non-independent observations (Popović et al. 2016, 
Chellappandian et al. 2012). Phylogenetic generalized least square (PGLS) methods are used to consider the evolutionary 
relationship between plant species and confirm the importance of phylogeny in determining the medicinal properties of 
plants. Utilizing subjects as unobserved variables in generalized mixed-effect of hierarchical models can successfully handle 
the problem of familial or genealogical relatedness among participants. Ethnobiology should recognize the importance of 
socio-relational links in the formation, modification, and spread of knowledge. The dynamics of local ecological knowledge 
are significantly influenced by social influence, social capital, and homophily (Caggiano and Weber 2023). Despite the crucial 
role that social contacts play in community dynamics, ethnobotanical literature frequently overlooks these interactions as 
influential factors in knowledge acquisition and subsequent behavior. Controlling for the influence of relationship effects is 
crucial when examining the impact of other factors on knowledge, such as human demographic variables or species physical 
and chemical traits. Social network analysis is a valuable tool in ethnobiology for comprehending the factors that influence 
the selection and utilization of plants or animals for sustenance, as well as for evaluating the methods through which 
knowledge is transmitted (Jones et al. 2024). Distinguishing between correlation and causation is a crucial topic in the fields 
of biology and social sciences. Nevertheless, establishing causation is unattainable by the utilization of conventional 
statistical techniques, which solely assess association. Identifying causal relationships becomes very difficult when dealing 
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with several predictor factors (Zent and Maffi 2009). Multiple predictors are rarely used in ethnobiological investigations, as 
researchers commonly prefer to use multiple one-way evaluations of variance instead of the theoretically more useful 
multiple regression. Structural equation modeling is a powerful method that allows for the analysis of interconnected 
hypotheses, making it possible to combine many predictors, some of which may be correlated, to demonstrate causation. 
Testing predictions to uncover generalizable principles is a crucial aspect of hypothesis testing and theory construction (Loch 
and Riechers 2021, Swanson and Ardoin 2021).  
 
The primary objective of statistical analysis in ethnobiology is to test hypotheses by elucidating patterns in data. 
Alternatively, a more straightforward method of theory building involves evaluating the extent to which statistical models 
can be applied to data that were not utilized in the model's construction. Predictive modeling, also referred to as species 
distribution modeling, has predominantly been employed to construct species range maps that account for both present and 
future climate conditions. However, predictive modeling approaches can be included into other statistical models, including 
all the models discussed in this article (Odmell et al. 2019, Dufour et al. 2019). 
 
Participant Observation  
As previously said, while gathering information about individuals' experiences and opinions on a specific topic, one can 
directly inquire through the use of questionnaires and interviews. Pinheiro  et al. note that while studying the relationship 
between individuals and their surroundings, many of the routine actions performed by people go unobserved by them 
(Deletre et al. 2012). Therefore, even if these individuals are inclined to disclose such actions, they frequently lack the ability 
to furnish dependable data on certain subjects. Observation-based research are significant in this context. Combessie argues 
that participant observation is a suitable method for making initial contact with a community since it provides the 
opportunity to investigate and understand its reality. Participant observation enables the collection of data regarding the 
daily activities of the community being studied (Agnoletti and Emanueli 2016). To accomplish this, the researcher must 
possess the ability to retain and recall the events witnessed and heard, and thereafter record them in a specific sequence, 
preferably in chronological order. A significant portion of the gathered data consists of qualitative information, specifically, 
field notes documenting various circumstances, photos, and records of discourse(de la Torre and Morelos-Juárez 2022). 
Participant observation and participatory research should not be confused as they have distinct objectives. Participant 
observation enables the researcher to acquire a deeper comprehension of the subject under investigation. However, it has 
limitations because it is impossible to watch every aspect of the phenomenon in a completely reliable manner (Ferreiraet 
al.2020). The observer must selectively choose which individuals, facts, and situations to focus on. Montenegro suggests that 
participant observation can be either comprehensive or marked by total objectivity. Full participation requires the 
investigator to fully connect with the local community and actively embrace its traditions and practices (Asprilla-Perea et al. 
2020). This method also allows for an internal analysis of the seen reality, helping individuals to comprehend how a cultural 
aspect, based on widely accepted and authorized beliefs, adds to the comprehension of local plant life (Scholz and Binder 
2011). Research undertaken through firsthand or participant observation follows a three-stage process, with each stage 
building upon the previous one in a sequential manner:  
 

• The process of choosing and clearly stating difficulties "During this stage, the observer seeks out the problems and 
concepts that can provide the most comprehensive understanding of the organization being studied." When 
conducting an investigation, it is crucial for the investigator to carefully assess the reliability of informants and the 
characteristics of their comments, such as whether they are intentional or spontaneous. When encountering such 
situations, it is important to document all unique aspects pertaining to the observed phenomenon or provided 
information in the field diary, so that they can be thoroughly evaluated at a later time(Pérez-Rodríguez et al. 2023).  

• The observer, who possesses knowledge of various problems, concepts, and temporary indicators, seeks to 
determine which ones are worth investigating as the primary focus of their study. This entails regulating the 
frequency and dispersion of these events (Anderson  et al. 2021).  

• Model construction In the last stage of field analysis, the individual findings are combined and incorporated into 
the overall model of the social systems or organization  under study, or a particular aspect of that organization 
(Scholz and Binder 2011).  

In our specific situation, this step is intended to give importance to the data collected on the relationship between individuals 
with plants. Initially, the observer has the ability to establish and delineate the connections that exist within the system. 
Subsequently, they have the ability to categorize the phenomena through an analytical procedure (Ferreira  et al. 2020). 
Surprisingly, just a few ethnobiological studies exclusively use observation as its methodological technique. Investigators 
often require the integration of data obtained through participation plus data collected utilizing alternative methodological 
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approaches. Often, conflicting elements emerge and necessitate profound reflection and the formulation of questions to 
grasp what may appear to be a straightforward contradiction (Asprilla-Perea et al. 2020, Kidist 2023). 
 
Semi-structured and Unstructured Interviews  
Semi-structured interviews, as the name suggests, fall in between the two styles listed above. In this scenario, the 
investigator prepares some of the questions in advance before conducting field research. However, these questions are 
mostly adaptable, allowing for greater focus on any issues that may arise during the interview (Agnoletti and Emanueli 2016). 
The investigator may provide an overview of the topics beforehand and have a guide to help direct the interview. Semi-
structured conversations are the best technique to use if it is not possible to interview the same informant again. This 
strategy's "open" element allows respondents to answer questions according to their own interpretations (Adeoye-Olatunde 
and Olenik 2021). It's crucial to understand that this strategy does not suggest that the investigator should give them 
complete freedom of speech. When the informants stray from the main subject of the interview, the interviewer should not 
abruptly interrupt them in order to preserve the focus of the study. According to Aguiar and Medeiros, in order to use this 
method, the investigator must conduct the interview themselves rather than assigning it to someone else because it requires 
in-depth knowledge of the subject (Chauhan 2022, Minhat 2015). Like an observation plan used for participant observation, 
a thorough interview guide must be created before the interview is conducted. A thorough list of the precise subjects, issues, 
questions, and topics that will be covered during the interview should be included in this guide. Therefore, it is essential that 
the guide be simple to use and effective in order to set up the structure of the interview and stop the interviewer from 
spending too much time focusing on some issues while ignoring others (Mestre  et al. 2012).  
 
Focus Group Discussions  
Focus groups are employed as a data collection strategy that prioritizes the exchange of ideas and dialogue among a group 
of participants and the researcher. The effectiveness of this method depends on accurately defining a "focus" subject that 
will be analyzed by the group under the supervision of the investigator (de la Torre and Morelos-Juárez 2022). This technique 
can be employed to collect ethnobiological data for the following purposes:  
 

• To generate hypotheses by analyzing the discussions among informants regarding a subject raised by the 
investigator;  

• To obtain the group's explanations of the events, facts, or classifications that were identified all through the study; 
and  

• When assessing strategies for gathering data, it is advisable to examine the utilization of group discussions as a 
supplementary way alongside other methodologies.  

For instance, a focus group may comprise community people who actively participate in therapeutic methods to ascertain 
the importance of different ailment classifications (Tunon et al. 2016, Nugroho et al. 2023). The investigator must have 
discerning judgment when choosing this strategy and must consider the following suggestions:  
 

• The ideal composition of the groupings should comprise individuals who are unfamiliar with each other and do not 
share any familial relationships (Shrivastava et al. 2023).  

• Precise documentation of the data is necessary to facilitate the identification of each participant's distinct 
discourse plus the convergence of their discourses (Asprilla-Perea et al. 2020).  

• It is important to regulate the workplace dynamics as those with a more dominant personality may hinder others 
or monopolize the conversation. This technique can be implemented in three distinct phases (Agnoletti and 
Emanueli 2016). 

Oral Histories and Narratives  
This style is characterized by its lack of limitations and reliance on personal opinions, where communication occurs from an 
individual's point of view. Commonly employed in the field of sociology, the life history or oral history method can facilitate 
a deeper exploration of particular subjects while also separating itself from its usual autobiographical orientation (Pinheiro 
et al. 2020). The resultant documents are frequently classified as focal & case studies. These investigations are seldom 
employed in ethnobiological research, potentially because they lack crucial elements for understanding more extensive 
phenomena. Given the high level of adaptability of this technique, it is crucial to use caution in order to efficiently attain the 
required objectives (Bechler 2023). An optimal approach involves the investigator guiding the informants along the pertinent 
trajectories of their lives that align with the study's desired objectives. For example, in the field of ethnobotany, the focus of 
research could be an individual who possesses extensive expertise in the indigenous flora of a particular region (Wetselaar 
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et al. 2023). Due to its aim of depicting multiple aspects of the chosen character, this study will be constrained in terms of 
making generalizations. However, this study will clarify certain difficulties, such as how knowledge is passed between the 
interviewee and their group, or the origin of their learning in specific cultural areas (Rajabi-Moghaddam and Abbaszadeh 
2024). Aside from the need of carefully choosing the most suitable methodologies and approaches for your study, it is crucial 
to consider the necessary materials and resources for successful fieldwork. An investigator must own a "optimal foundational 
kit" consisting of tools and resources to streamline, enhance, and organize their work while residing in the community 
(Grytsai et al. 2021, Al-Dabbagh et al. 2023). 
 

Quantitative Methods 
Structured Interviews and Surveys  
In structured interviews, the stimulus delivered to each respondent must be the same, which means that already planned 
questions are posed to each informant regardless of previous contacts with the target group. This strategy necessitates that 
the investigators have complete knowledge of the most important issues that will be investigated (Adeoye-Olatunde and 
Olenik 2021). This style of interview restricts the interviewee's (or respondent's) responses; yet, it enables the 
codification/categorization of the answers and provides for speedier production of materials for analysis. In this particular 
form of interview, it is imperative that the interactions between the interviewer and each interviewee are conducted in a 
manner that ensures maximum similarity. It is important that any biases caused by factor such as the environment, 
circumstances, and timing are consistent for all interviewers (Williams 2015). Conversely, various conditions should not be 
mistakenly seen as the same occurrence. Questionnaires and/or forms are highly valuable instruments for conducting 
structured or semi-structured interviews due to this rationale (Coulter et al. 2024). According to many scholars, the utilization 
of questionnaires inherently establishes structuration; therefore, an interview is inherently structured when questionnaires 
are employed. However, there is occasionally a differentiation between the utilization of questionnaires and forms, based 
on the method by which the data is gathered (Priya et al. 2022). When data is gathered through face-to-face interviews 
where the interviewer records the information, it is referred to as a form. On the other hand, when the informant completes 
the data themselves, it is called a questionnaire.  However, the utilization of forms requires additional time and incurs higher 
costs (Inbakaran and Kroen 2011). The limitations of these tools are accentuated to varying degrees depending on the nature 
of the questions posed or the manner in which they are presented. In Brazil, acquiring more precise information can be 
accomplished by requesting the interviewee's date of birth instead of their age. This phenomenon can be attributed to a 
cultural predisposition to describe age using imprecise terminology (Liu et al. 2022). The questions in the instruments can be 
classified as either open-ended or closed-ended, with each type having its own advantages and disadvantages, particularly 
in relation to statistical analysis. Open-ended questions afford interviewees greater autonomy in their responses since the 
interviewer refrains from offering predefined answers. For instance, a question like "Elaborate on the process of harvesting 
plants for firewood" allows for a more open and unrestricted response (Kinyua 2023). Closed-ended questions are valuable 
because they generate consistent responses that can be either dichotomous (yes or no, true or false) or multiple choice. For 
example, a dichotomous closed-ended question could be "Do you use plants for firewood?" whereas a multiple choice 
closed-ended question could be "Which of the following materials are used for cooking in your home?" The available options 
for fuel are firewood, gas, coal, bagasse, or manure (Wong 2006). According to multiple authors, there are also semi-open-
ended inquiries that are designed to elicit concise responses, such as "How frequently do you collect firewood?" Therefore, 
depending on the questions they contain, questionnaires can potentially introduce significant study bias. Prior to its 
implementation, it is advisable to do a preliminary evaluation or pilot study of questionnaires and forms using a small sample 
size Mitchell and Rich 2020). This will help assure the quality, clarity, validity, and reliability of the instrument. Now we will 
examine Bernard's classification and explanation of the use of these instruments, along with their respective benefits and 
drawbacks (Cao  et al. 2017).  
 
(a) Face-to-face encounter forms are utilized during direct interactions between the investigator and interviewee. The 
investigator asks questions and notes the answers on a form, clarifies any uncertainties, and provides relevant remarks. 
These forms have the benefit of extracting information from individuals who may not normally offer it (such as illiterate, 
blind, or elderly individuals), while also guaranteeing that all questions are answered (Serafini et al.2015). Proficiency is 
required to effectively utilize this particular format, especially when dealing with intrusive or highly provocative inquiries. 
Nevertheless, personal interviews are both costly and time-consuming, and typically require a sample that accurately 
represents the population. Forms are extensively utilized in ethnobiological research, but they are frequently misidentified 
as "questionnaires" (Al Mhdawi  et al. 2020).  
 
(b) Questionnaires also referred to as self-administered assessments, can be dispatched via mail to the recipient's residence, 
educational institution, or workplace. This method is preferred since it allows the respondent to fill out the questionnaire 



Ethnobotany Research and Applications 

 

7 

without the presence of an interviewer. Questionnaires are effective tools for gathering data, but their usefulness is limited 
by the possibility that respondents may not follow instructions or provide responses (Nor  et al. 2009). By asking all interviews 
the identical questions, the investigator can prevent any misinterpretation. Furthermore, there may be inquiries of a more 
intricate nature, as well as inquiries that necessitate comparatively lengthier durations to respond to (Robinson  et al. 2007). 
Questionnaires are employed to circumvent the interviewee's inhibition resulting from the presence of the interviewer or 
while dealing with sensitive or intrusive themes, such as the gathering of resources in unlawful regions and discussions on 
religious or sexual matters. Nevertheless, the utilization of questionnaires lacks control over the respondents' interpretations 
of the questions and the sequence in which they respond (Fidel 2008).  
 
Consequently, a particular question may be read before the questions that came before it have been answered, thus 
impacting the responses to the prior questions. Questionnaires are rarely utilized by researchers in ethnobiological studies 
(Trabelsi  et al. 2022). 

Engaging Local Communities and Stakeholders 
We aim to engage individuals and communities in actively participating in the design and delivery of services they receive, 
ensuring that their involvement is both significant and inclusive. By collaborating across the system, we strive to ensure that 
services are accessible and beneficial to all individuals(Guise  et al. 2013). 
 
To ensure the effectiveness of our ICS, we will prioritize the involvement of local individuals and communities in both our 
actions and decision-making processes. This will facilitate the inclusion of all those who desire to participate in the process 
of recognizing problems and contributing to the discovery of effective solutions that align with their preferences and address 
the needs of local communities. In order to effectively address health inequalities and the issues encountered by health and 
care systems, it is imperative to have the perspectives and different thinking of local individuals (Ferreira  et al. 2017). 
 
The core principle of our collaboration as an Integrated Care System (ICS) will be to prioritize learning from the local 
community and, if necessary, implementing changes to enhance the collaboration between health and care partners (Eleanor  
et al. 2017). This will involve breaking down barriers between services and ensuring seamless coordination of care for 
individuals and communities. This involvement will entail an ongoing exchange of ideas and feedback between the care 
service providers and the individuals receiving those services, with the aim of consistently enhancing the quality of care and 
involving individuals in receiving personalized care (Camden  et al. 2015). 
 
The active participation and inclusion of individuals is crucial for enhancing the availability and fostering trust and assurance 
in the healthcare services we offer. Our engagement will consistently be significant, carried out with cultural proficiency, and 
we will strive to synchronize engagement and participation throughout the system, considering individuals' priorities and 
experiences within the context of their lives, not solely their health issues(Woolf  et al. 2016, Salsberg  et al. 2015).  

 
Opportunities for developing global ethnobiologies 
This study introduces four different techniques that can be used to enhance the scalability of place-based ethnobiological 
research and data. Each pathway is appropriate for distinct sets of ethnobiological enquiries; however, all of them rely on 
the collection of research data that is firmly rooted in certain cultural contexts and geographical locations (Ladio 2017, 
Santoro  et al. 2018). By promoting communication among all parties involved, we can facilitate the method of extending 
and addressing real-world problems and worldwide research and decision-making. Indigenous Peoples and local 
communities, despite their vast range of historical, cultural, and ecological characteristics, frequently encounter comparable 
risks and difficulties that jeopardize their means of subsistence and overall welfare (Turner 2022). These difficulties are often 
associated with persistent settler & extractive colonial rule, as well as environmental deterioration and depletion. The 
influence of ethnobiological research conducted at the local level is greatly enhanced when it is disseminated through 
scientific and popular publications, documentaries, innovative approaches, international discussions, & science-policy 
forums, affecting researchers and residents worldwide (Gaoue  et al. 2021, Casagrande 2004).  
 
Engaging in these forums is crucial for formulating effective and fair policy solutions to tackle the climate issue and the 
decline of biocultural diversity. Global institutions and organizations can offer support to dialogic techniques, which 
encompass the utilization of art, literature, and other means of information mobilization. Global dialogues, involving the 
collaboration of scientists and Indigenous and local knowledge holders, can facilitate the integration of diverse knowledge 
systems across multiple geographical and temporal contexts (Saslis-Lagoudakis  et al. 2015). They also allow for the 
recognition of universal patterns and shared characteristics in different biocultural contexts.  
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This aims to generate more comprehensive and applicable knowledge for policy-making, taking into account the specific 
circumstances, and ultimately improving the resilience and prosperity of communities (Heywood 2011). The employment of 
a various evidence-based strategy, such as multi-scale triangulation, is a common method. These study strategies entail 
deliberately exploring the connections and distinctions between knowledge systems, with a specific emphasis on how 
information from various scales and techniques can enhance, harmonize, and exchange ideas. Typically, these methods entail 
regular collaborations between ethnobiologists and Indigenous and local knowledge holders, with the goal of creating a 
comprehensive body of research that may effectively contribute to global leadership processes (Arrivabene  et al. 2024). 
Several studies have offered qualitative evidence to educate policymakers on how changes in the environment or pollution 
affect the livelihoods of Indigenous Peoples and local communities. This evidence is gathered through the collection of local 
testimonies, personal accounts, the analysis of local governance frameworks, as well as the synthesis of detailed narratives 
to case studies around the world (Alves and Souto 2011). 
 
Increasing the range by merging and organizing current ethnobiological information by aggregating published data to 
construct specialized databases and use descriptive statistics or advanced meta-analyses, the global value of Indigenous and 
local knowledge can be further enhanced (Da Silva  et al. 2019). Open-access online databases have been created by 
compiling published data on cultural and environmental diversity. An example of such a resource is the Ethno-ornithology 
Global Atlas (EWA), which offers a comprehensive worldwide perspective on species that hold cultural significance (Sillitoe 
2006). Another instance involves the comprehensive worldwide surveys on the protection of all palm species, which have 
meticulously recorded their ethnobotanical applications. The data collected in D-PLACE, an extensive database 
encompassing information on over 1400 human communities, functions as a demonstrative instance (Sillitoe 2006). The 
focus is on research that investigates the correlation between the environment and religious variety, the global distribution 
among human subsistence practices, including the factors that influence variations in land ownership worldwide. These 
datasets consist of location-specific evidence that has been georeferenced and verified through thorough ground-truthing. 
They integrate data from many sources that employ varied terminology, concentrate on varying time and space intervals, 
and explicitly consider spatial and historical relationships between groups (Njoroge 2010). The development and utilization 
of cross-cultural databases in anthropology, combined with ongoing endeavors to emphasize the potential of quantitative 
methods in ethnobiology, can provide guidance and inspiration for new research in global ethnobiology, while also 
complementing essential inductive approaches at all levels. Ethnobiological studies are increasingly using published data to 
uncover similarities and overall trends in people's experiences on a large regional level (Ludwig and El-Hani 2020). For 
instance, through collaborative research, a comprehensive worldwide analysis has been conducted on the biocultural 
methods employed by Indigenous Peoples and local communities to conserve pollinators. Additionally, a global summary 
has been compiled on the ethnophiles interactions between coastal communities and marine ecosystems (Berlin  et al. 1999). 
 
Additional instances of ethnobiological study include investigations into the worldwide ramifications of climate change on 
communities that rely on subsistence, as well as the consequences of insufficient documenting of Indigenous and local 
knowledge on the formulation of policies. Constructing and utilizing global databases is a complex task that requires careful 
consideration of associated challenges (Turner  et al. 2022). An understanding of these limitations can help inform their 
usage, and they can serve as a catalyst for combining local case studies to draw culturally significant conclusions on a global 
scale, while maintaining a strong ethnographic foundation. Expanding study scope by utilizing multi-site and cross-cultural 
research design It is feasible to expand from a local to a regional and global level by adopting a multi-sited research design. 
This involves comparing observations and data acquired from different field sites using paired research methods (Wolverton  
et al. 2014). Multi-sited studies are connected by shared research inquiries, methods of gathering data, and analysis. Multi-
sited research is commonly used to examine the variety and uniformity of different elements within ethnobiological systems 
over different periods and locations, and to deduce the factors that contribute to changes in time or distance. Inter-regional 
specific studies can exemplify cross-cultural commonalities by examining factors such as age, gender, career, and wealth 
(Santoro  et al. 2015). Research is also undertaken on the synthesis of the floral, linguistic, and political backgrounds of 
neighboring social or ethnolinguistic communities. Additionally, investigations are carried out on the evolution and 
adjustment of medicinal plant utilization in the setting of migrations (Stepp  et al. 2002).  
 
Engaging in cross-cultural research enhances the comprehensiveness and complexity of ethnobiological data, while also 
aiding in the validation of hypotheses and the development of theories within the field. We propose to enhance these 
methods by developing multi-sited investigations that encompass wider spatial scales (Abbasi and Bussmann 2021). 
Designing multi-sited research on a regional or worldwide scale necessitates significant coordination and money. However, 
data gathering and analysis can be made easier by implementing consistent, data sovereign, and carefully crafted protocols. 



Ethnobotany Research and Applications 

 

9 

Protocols designed for crosscultural research provide a convincing means of incorporating ethnobiology into global solutions 
(Casagrande 2004). The reason for this is that these protocols are frequently established on pre-established, wide-ranging 
domains or classifications that may be compared across different cultures. However, they are also built upon locally adjusted 
and culturally particular categories and measurements. While multi-sited studies have mostly used concepts and 
classifications based on Western scientific fields, there is an increasing number of multi-sited investigations led solely by 
Indigenous populations (Zimmerer 2001). An instance of this can be seen in the Kogi territorial diagnosis called "Shikwakala" 
(https://www.tchendukua.org/shikwakala). In addition, involving community people as collaborators in these studies helps 
promote equal collaboration & fairness, so ensuring responsible scaling up that does not needlessly reduce or remove 
culturally particular information. Expanding globally by incorporating geospatial analysis (Hidayati  et al. 2015). 
Ethnobiologists are establishing partnerships with conservation biologists & geographers to methodically record and 
elucidate the varied ecological importance of Indigenous Peoples and local communities' land management techniques, 
encompassing both local and global scopes. Indigenous thinkers and scholars have always advocated for the worldwide 
significance of Indigenous stewardship (Hunn 2007). Geospatial analysis has increasingly been used to visually depict and 
quantify the role of Indigenous peoples or local communities in conserving global biodiversity. These advancements, 
grounded in the most reliable facts, are being utilized to bolster ongoing policy debates over the involvement of Indigenous 
Peoples in the preservation of world biodiversity. This data is being used to support the advocacy efforts of Indigenous 
Peoples in international discussions about the newly established Kunming-Montreal Global Biodiversity Framework of the 
Convention on Biological Diversity (Kuhnlein 2014). The data shows that Indigenous Peoples have rights to or control over 
more than 25% of the world's land, which overlaps with at least 37% of the remaining natural areas globally and 36% of the 
most ecologically intact forests. A recent study using geospatial analysis has found that a minimum of 60% of terrestrial 
mammal species, with reliable habitat data (Albuquerque  et al. 2014), rely on Indigenous Peoples' lands worldwide. 
Additionally, these territories contribute to 30% of the global distribution range of non-human primates. Global studies have 
demonstrated that Indigenous Peoples' lands, despite being susceptible to biodiversity loss, have a greater number of species 
compared to protected areas of similar size. Additionally, these lands are as effective in mitigating deforestation. These 
findings have led to an increasing acknowledgement and interest in the specific methods, projects, and knowledge networks 
that promote the ecological well-being of these locations worldwide (Zimmerer 2001, Stepp 2000). 

 
Data Analysis and Interpretation 
Triangulation and Validation of Results  
The selected processes for addressing a problem may not always provide the optimal option for dealing with a certain 
subject. Occasionally, the topic being studied has a high degree of intricacy that presents a significant obstacle to the 
researcher (Alele 2023). It is desirable for the methodologies chosen in these investigations to be consistently evaluated and 
analyzed, allowing the researcher to make more informed conclusions about interpreting the results. Recently, a number of 
authors evaluated the effectiveness of different approaches (see to Gaugris and Rooyen for example)(Oleinik 2011). 
Triangulation is a recommended strategy for planning research. The term "methodological procedures" refers to a collection 
of techniques used to investigate a certain research subject. In this work, we focus on methodological triangulation, which 
refers to the use of multiple methods either inside a single method or between two different ways. One example of the 
former technique is when several subscales are used to measure a single item in a questionnaire (Barnes and Vidgen 2005). 
On the other hand, the latter method involves combining a questionnaire and a semi-structured interview. During interviews, 
investigators can additionally organize guided tours to gather artefacts mentioned in the interviews and discover 
ethnospecies acknowledged by the community. This approach helps to prevent the overestimation of the number of species 
recognized by the scientific community and streamlines the classification of species found in the area(Sciberrar and Dingli 
2023, Barnes and Vidgen 2006). 
 

Challenges and Limitations Ethnobiological research undertaken by locals provides 
essential insights into the complex interactions between human populations and their 
surroundings 
Expanding the cultural practices of ethnobiology to a global or regional level may alienate, marginalize, or suppress local 
viewpoints, challenges, and insights due to the fact that ethnobiology information is often dependent on specific time and 
space scales )(Ludwig and El-Hani 2020). Here, we discuss the main conflicts that have impeded ethnobiology's ability to 
expand its applications from local through global levels. We offer illustrations of current projects and activities that are 
broadening the impact of the field at both local and international scales (Albuquerque and Hanazaki 2009). Nevertheless, a 
significant obstacle arises when these initiatives are expanded to encompass bigger sample sizes for comparison 
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investigations. This hinders the ability of specific communities to lead and control the projects. In the Global North, Western 
scientists typically hold leadership roles and have significant decision-making power, primarily because of their financial 
capabilities, which allow them to fund and support large-scale projects (Ladio 2017).  
 
According to Wolverton et al., power dynamics in the field of environmental archaeology, as well as in all areas of 
ethnobiology, lead to Western scientists telling the history of another group. This can potentially be harmful or serve the 
scientist's targets without benefiting the community (Maffi 2004). Several ethnobiological enquiries have been driven by a 
researcher's intellectual inquisitiveness or financial motivations, rather than the concerns of the community. Within our 
discipline, we prioritize the importance of theoretical and methodological rigor and progress (Reyes-Garcinia 2010). 
Nevertheless, it is crucial for any theories or practices to be globally applicable and align with and actively promote the 
significance of community-led research that pays close attention to local issues. Establishing genuine and collaborative 
alliances with Indigenous Peoples and local communities is crucial to ensure that worldwide ethnobiology is in harmony with 
the objectives and principles of the community (Albuquerque  et al. 2013).  
 
Furthermore, funding agencies have a crucial role in supporting efforts to enhance the worldwide significance of research 
conducted at local levels. By allocating strategic resources to support cross-disciplinary studies on "global ethnobiologies," 
which includes establishing dedicated funding methods, designing calls for long-term multifaceted projects, and providing 
seed funding for collaborative networks, we can effectively unlock the full global potential of ethnobiology (Junior 2020). 
Several research networks, which include the Programme for Ecological Change and Society and the Knowledge Action 
Networking of Future Earth, have been established to promote the incorporation of location-specific social-ecological study 
into global solutions. These networks can provide valuable insights and ideas to the wider field of ethnobiology (Wolverton  
et al. 2014). Another significant barrier relates to the notion of "open data" and the matter of data sovereignty. Academics 
involved in global comparative research, like the Forest Data Partnership, benefit from open-source data. Nevertheless, it 
has also resulted in challenges for Indigenous Peoples and local communities about their fundamental rights and control 
over data(Lopes 2017). The emergence of indigenous data sovereignty movements is a direct response to the promotion of 
responsible open data and the return of data that was previously appropriated from their community (referred to as 
#databack). Platforms like Mukurtu (https://mukurtu.org) offer public access to certain data while also using "graded access" 
codes to establish a platform that encourages courteous and reliable connections. Linguists have effectively employed 
comparable techniques within the DELAMAN repository network (https://www.delaman.org) to attain noteworthy 
outcomes (Fernández-Llamazares  et al. 2024). This network enables extensive global comparative research while ensuring 
the protection of confidential, sacred, or otherwise sensitive data. An ethnobiology database with centralized and graded 
access could be beneficial. However, ethnobiologists must address and mitigate certain concerns, particularly the occasional 
conflict between "open" and "protected" material. It is imperative to highlight how access decisions shouldn't ever be 
exclusively established by external schoolwork, and that community engagement is significant for these endeavors. The LICCI 
Project actively incorporates Traditional Knowledge labels to solve these concerns by utilizing the open-source platform 
OpenTEK (https://opentek.eu/licci)(Hildebrand 2009). A number of ethnobiologists, who are responsible for managing 
biocultural collections at different institutions, are currently tackling the matter of open information and information 
sovereignty. An example of such a project is the Ethno-ornithological Global Atlas (EWA), which specifically concentrates on 
collecting and analyzing ethno-ornithological information, thereby making a valuable contribution to this endeavor. 
Developing guidelines for community oversight of gathering information, management, acquisition, and utilization is an 
ongoing and collaborative effort that requires extensive participation and constant consent (Hildebrand 2009). 
Ethnobiologists should acknowledge that community members often lack resources and face excessive burdens. Therefore, 
they should offer support when taking on supervisory roles. An effective strategy involves establishing community review 
boards or engaging with community members to establish guidelines for the sharing and utilization of data(Albuquerque  et 
al. 2020). Nevertheless, this necessitates significant resources to support community members and enable their participation 
in scientific endeavors. It is imperative to acknowledge that not all communities will always be inclined to assume 
responsibility or engage in such endeavors, since they may have other more pressing societal issues to attend to (D'Ambrosio 
2014). Without a doubt, any globally important tools for managing comparative ethnobiological data must adhere strictly to 
the fundamental principles of data sovereignty, known as Ownership, Control, Access, Possession (OCAP®). These principles 
include ethical guidelines such as providing compensation and redress, as well as recognizing the rights to intellectual 
property of Indigenous and local communities (Gaoue  et al. 2021). Quantitative ethnobiology plays a vital role in scientific 
study, while studies on interactions between humans and the environment mostly depend on the collection and analysis of 
qualitative data. Quantitative studies show potential in shaping policy, but qualitative methods are generally better at 
capturing the comprehensive aspects of Indigenous and regional cultural systems that are challenging to convey through 
reductionist quantitative research (Albuquerque and Ferreira Junior 2017). Nevertheless, in qualitative investigations, there 
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are instances where comprehensive explanations of research designs and procedures are inadequate for subsequent 
comparisons.  
 
The wide range of methodologies used in ethnobiology presents a barrier for the global applicability of ethnobiological 
data(Albuquerque  et al. 2019). This is because knowledge gained from a specific location and culture may not necessarily 
be transferable or applicable on a larger scale. Even if the descriptions are adequate, discrepancies in the methods of data 
collection, reporting, or interpretation can hinder the ability to make large-scale comparisons and quantifications (Eldeen  et 
al. 2006). However, the pursuit of measurable, universally applicable forms that may be easily incorporated into global 
datasets has certain methodological difficulties. These drawbacks encompass the possibility of displacing factual and 
contextually detailed case studies, disregarding exceptional cases, eradicating epistemological, cultural, and geographic 
distinctions, and amplifying crucial diversity and intricacy. It is crucial to recognize that these various approaches are 
complementary and can mutually enhance each other, with both quantitative and qualitative data working together 
synergistically(Fernández-Llamazares  et al. 2024, Setchell  et al. 2017). 

 
Future Directions and Recommendations 
In order to stimulate discourse within the scientific community regarding the field of ethnobiology during the next two 
decades, the following suggestions can be put into practice: Arranging global and cross-regional conferences and symposia 
centered on ethnobiology, extending invitations to distinguished specialists, up-and-coming scholars, and advocates from 
marginalized groups as well as local and traditional communities (Albuquerque  et al. 2013). These meetings offer 
opportunities for research presentations and debates on theory and technique, as well as addressing political concerns and 
emergent difficulties. Moreover, incorporating sensory channels such as music, poetry, object exhibitions, and traditional 
art into our events is a means of bridging the divide between the scientific and traditional ecological knowledge (TEK) 
languages (Junior 2020). The objective is to create specialized working groups that focus on specific concerns mentioned 
here. These groups will consist of scholars from various institutions and locations who will come together to share 
knowledge, exchange experiences, and foster collaborations. Promoting the publication of scientific articles and books by 
researchers and offering accessible resources for non-experts to explore the topics discussed here (Hidayati  et al. 2015). 
This will establish a strong basis for debates and encourage the development of fresh methods and perspectives. Facilitate 
the widespread distribution of academic papers in scientific journals that concentrate on the experiences of political groups 
related to the field of ethnobiology. Social movements undertake various acts and interpretations related to biodiversity 
(Albuquerque and Hanazaki 2009). Nevertheless, the need to compile these encounters into scholarly literature often 
impedes the widespread sharing of popular experiences and information. Facilitating the establishment of collaborative 
networks between researchers, institutions, Indigenous Peoples and Local Communities (IPLC), and Academic, Medical, as 
well as Multidisciplinary Centres (AMMC) through the use of online platforms that enable effective communication, resource 
sharing, and coordination of research endeavors (Svanberg  et al. 2011). It specifically recognizes the impressive 
accomplishments of scientists representing economically disadvantaged countries who are making substantial contributions 
in the field of cultural biology. They are attaining enhanced efficiency with a reduced amount of resources. Organizing 
training sessions and seminars that especially address the practical components of ethnobiology, equipping researchers with 
the skills to effectively address the difficulties mentioned in this book.   
 
Advocating for the utilization of several languages, particularly native and local languages, in the domain of ethnobiology, 
on a worldwide scale as well as within local communities (Simbiak  et al. 2019). This will allow our field to enhance the 
portrayal of Indigenous Peoples and Local Communities (IPLC) as well as Afro-descendant, Indigenous, & Tribal Peoples 
(AMMC) on a worldwide level.  To increase ethnobiological research and address global challenges, it is important to foster 
collaboration with ethnobiologists and researchers from various disciplines, such as social anthropology, human geography, 
linguistics, botany, zoology, and agronomy. This collaboration allows for the incorporation of multiple perspectives and 
expertise (Simbiak  et al. 2019). Facilitating the communication of evidence-based recommendations from scientists to non-
technical policymakers in the political realm. It is essential to provide training to environmental agents and managers so that 
they can effectively recognize and value social-ecological systems and advocate for impactful public policies. Promoting 
fairness and fairness can be accomplished by regularly practicing analytical reasoning, cooperating in work groups, and 
exchanging information and insights within the framework of ethical principles that challenge racism, sexism, colonialism, 
and heteronormativity (Weckerlw  et al. 2018). Contribute to bolstering the rights and endeavors of Indigenous Peoples and 
Local Communities (IPLCs), either through scientific progress or by backing organized social movements and engaging in 
government decision-making processes. Examining the diversity of life and civilizations across many geographical locations 
and historical periods, including varied terrestrial and aquatic ecosystems (such as mountains, deserts, woods, and polar 
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regions) as well as remote tropical islands, holds great significance, especially for developing and emerging nations (O’Neill  
et al. 2017). These ideas seek to promote in-depth and comprehensive conversations within the field of science regarding 
ethnobiology. Their goal is to promote advancement in the theoretical approaches and practical aspects of this research 
field, besides advocating for the integration of traditional/local knowledge into broader socio-environmental issues. In 
essence, these recommendations seek to improve our comprehension of the world we reside in as inhabitants of this planet 
(Holloway and Bryant 1986, Wyndham  et al. 2011). 

 
Conclusion 
Ethnobiology is the scientific discipline that investigates the relationships between human beings and the living organisms 
present in their surroundings. This includes the examination of plants (ethnobotany) & animals (ethnozoology), along with 
the indigenous people's understanding of the ecological trends and procedures in their environment (ethnoecology). 
Additionally, it analyses the process by which traditional management methods are formed by collective behaviors that arise 
from self-organized patterns or in reaction to external stimuli. The field has faced persistent challenges in establishing 
coherent research directions and theoretical frameworks. It is imperative to pursue this in order to progress in this field and 
to generate crucial educational and professional prospects that are vital for its sustainability. Ethnobiology has progressed 
from basic accounts of plant and animal utilization and understanding to examining the rationale and mechanisms behind 
the choices made by particular communities in their selection of plants. Recent advancements involve proposals for 
theoretical inquiries and practical experimentation. This review aims to integrate advanced statistical approaches that can 
be employed by ethnobiologists to test theories and hypotheses. We contend that ethnobiologists should embrace these 
overlooked sophisticated instruments. Structural equations modeling, evaluation of social networks, and phylogenetics 
provide opportunities for investigating new research questions. This will facilitate the integration of ethnobiology to cultural 
evolution, quantitative sociology, or community ecology. 
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