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ABSTRACT
Objective: to define the selection criteria for the design and validation of a methodological tool that 
operationalizes the water governance concept across the perception and attitude of stakeholders for efficient 
water management in Irrigation Districts. 
Design/methodology/approach: a questionnaire was designed and validated to assess perception and 
attitude variables in water governance, structuring the methodology in four phases. Initially, a contextualized 
conceptual framework was constructed to define a system of indicators with theoretical rigour. Subsequently, the 
psychometric operationalization of the variables into measurable items was carried out. A priori validation was 
performed using the Delphi technique, with a multidisciplinary panel of experts. Finally, a posteriori validation 
will empirically contrast the results to consolidate a robust diagnostic tool for longitudinal application.
Limitations/implications: the subjective nature of the constructs measured (perception and attitude), whose 
validity may be compromised in relation to observable behaviors. Nevertheless, the instrument is a reliable 
methodological tool for the empirical diagnosis and longitudinal monitoring of water governance.
Findings/conclusions: a methodological tool was developed that operationalizes intangible constructs of 
perception and attitude into quantifiable indicators for water governance. Validated using the Delphi method, 
it allows critical indicators such as institutional trust and perceived equity to be measured. This tool is a 
strategic resource for longitudinal diagnoses and the design of interventions towards more transparent and 
efficient water management.

Keywords: water management, methodological framework, irrigation water, community participation, socio-
ecological systems.

INTRODUCTION
	 Water governance (WG) is considered an integral and complex approach, which 
is made up of political, economic, social and environmental systems (Linh et al., 2025; 
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Rosso, 2025). Within this framework, government actors, civil society, and the private 
sector interact (Bocarejo et al., 2018; Victoria, 2018), whose work encompasses the 
development, management, and efficient handling of water resources (Garate et al., 
2023). Its effectiveness depends on the co-production that arises from the combination of 
participatory and inclusive processes, which incorporate local knowledge, accompanied 
by specialized technical knowledge (Klingaman et al., 2024; Ngonyani et al., 2024). This 
synergy is fundamental to strengthening resilience and adaptation to water scarcity (Aroy 
et al., 2025; Datta et al., 2025; Sahani et al., 2025).
	 This is how GA has become a central paradigm that promotes: active and inclusive 
participation, adaptation to changing contexts, the incorporation of principles of 
distributive, procedural and recognition justice, as well as the search for solutions that 
respond to local realities (Lukas et al., 2024; Linh et al., 2025).
	 Irrigation Districts (IDs) represent a specific context for the application of this 
paradigm. According to Suárez and Obregón (2024), these constitute a complex socio-
ecological system, embedded in a territory equipped with hydraulic infrastructure, which 
facilitates the distribution and management of water to support socioeconomic and 
agricultural growth. To improve their performance, effective participation of farmers, 
communities, authorities, and other key stakeholders is required for shared decision-
making and joint conflict resolution (Altamirano et al., 2019; Castañeda, 2021; Jariego, 
2024; Lukas et al., 2024). However, the effectiveness of these participatory processes is 
determined by subjective dimensions of the actors, where perception and attitude are 
fundamental factors.
	 Perception, understood as the cognitive process by which the brain organizes, interprets, 
and gives meaning to environmental stimulus (Freré Arauz et al., 2022), is inf luenced by 
prior experiences, emotions, and cultural context. This process significantly conditions 
the acceptance of policies and the adoption of sustainable practices (López-Porras et al., 
2018; Rosas-Baños et al., 2023). Similarly, attitude, defined as a psychological tendency 
composed of cognitive, affective, and behavioral components that inf luences the 
evaluation of specific entities, exerts a direct inf luence on water management (Fishman 
et al., 2021). Thus, while attitudinal differences can hinder distribution and generate 
inequalities (Velasco-Muñoz et al., 2023), there are also favorable positions towards 
conservation.
	 Taken together, the perception of equity, transparency, and institutional trust, along 
with attitudes toward cooperation, are crucial for the self-organization and sustainability 
of irrigation systems (Howell et al., 2023; Whitley, 2024).
	 In this context, the operationalization of perception and attitude constitutes a 
fundamental methodological tool. Capturing these subjective dimensions of water 
governance allows for the identification of patterns associated with greater technical 
efficiency, environmental sustainability, conflict reduction, and improved self-
organization in irrigation systems. Therefore, this research aimed to define the selection 
criteria for the design and validation of a methodological tool that operationalizes the 
concept of water governance through the variables of users’ perception and attitude for 
efficient water management in the IDs.
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MATERIALS AND METHODS
	 This research employed a four-phase methodological design for the development and 
validation of an instrument (Figure 1) used to assess perception and attitude variables 
in water governance. This process adhered to rigorous conceptual standards, analyzing 
scientific sources to ensure the tool’s validity, reliability, and practical utility (Sinharoy et 
al., 2022).
	 Phase 1. Conceptual design. A reference framework was constructed, integrated into 
the context of the IDs, based on methodologies such as: the Organization for Economic 
Cooperation and Development (OECD, 2018), the United Nations Development 
Programme (UNDP, 2015) and the Mexican Institute of Water Technology (IMTA, 
2023); to define the dimensions of the indicator system (Pires et al., 2017; Benson et al., 

Figure 1. Methodological design for the evaluation of the perception and attitude of water governance in 
Irrigation Districts (IDs) in Mexico.
Source: Own elaboration.
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2019; Costa & Neto, 2023). This theoretical and methodological basis prevents the mere 
grouping of indicators without a logical and systemic structure (Schneider et al., 2015; Linh 
et al., 2025).
	 Phase 2. Psychometric Operationalization. The operationalization of each conceptual 
dimension allowed the construction of measurable indicators associated with the perception 
and attitude variables, using specific items adapted to different key stakeholders (Kang, 
2022; Nelson et al., 2024), such as producers, technicians, and authorities. In this phase, 
the names of the indicators, their theoretical meaning, and the calculation method were 
defined (Azevêdo et al., 2022).
	 Phase 3. Expert Judgment Validation (a priori). For this phase, it was proposed to use the 
Delphi technique to form a multidisciplinary panel of experts and key users, thus ensuring 
diversity and experience in the instrument’s domain (Mariano et al., 2022; Alaze et al., 
2025). Subsequently, it undergoes constant rounds of anonymous evaluation, where experts 
assess each item according to the defined criteria and suggest improvements (Dragostinov 
et al., 2022; Lim & Park, 2025) for application in a pilot test.
	 Phase 4. Empirical validation and comparison (a posteriori ). The instrument was 
validated by comparing the results with reference parameters to evaluate the actors’ 
performance (Dima, 2018). The results obtained served as a guide for making 
contextualized judgments, adapting the assessment to specific realities and goals 
(Renaud et al., 2020), on the complex constructs of water governance in irrigation 
districts in Mexico. This process establishes that the tool is consolidated as a reliable 
system for the diagnosis and longitudinal monitoring of water management, allowing 
for adjustments and continuous improvements based on the results obtained (Gibbons 
et al., 2021).

RESULTS AND DISCUSSION
Contextual analysis of the methodological framework
	 Currently, in the Mexican context, there is an increase in institutional distrust, in 
participation in decision-making, and in the adoption of efficient practices in the use and 
management of water due to centralized bureaucratic management and the perception of 
a deficient institutional system that harms agricultural producers (Hunecke et al., 2017; 
Navarro-Frómeta et al., 2019). Thus, overcoming these challenges requires interventions 
that prioritize and restore social trust through concrete positive experiences and the 
genuine strengthening of user associations and the effective decentralization of decision-
making (Aquino-López and Aguilar-Sánchez, 2019), which can create a change towards 
effective governance.
	 Governance, particularly water governance, is recognized as a fundamental, 
multidimensional construct for sustainable water management (Duc et al., 2024; Mishra 
et al., 2021), primarily in scenarios where guaranteeing the human right to water faces 
substantial social and institutional challenges. Bilalova et al. (2024) mentioned that this 
approach encompasses political, social, economic, environmental, ethical and legal 
dimensions, and is essential to address the complexity and conflicts inherent in the 
management of this resource ( Jiménez et al., 2020).
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	 Methodologies such as the one designed by the Organisation for Economic Co-
operation and Development (OECD, 2018) provide a conceptual framework based on 
rules, practices, and multi-level processes. These methodologies analyze water governance 
through the following dimensions: effectiveness, which refers to the capacity of governance 
to define clear and sustainable water policy goals and objectives at different levels of 
government, implement these objectives, and achieve the expected results; efficiency, which 
is relates to the contribution of governance to maximizing the benefits of sustainable water 
management and social welfare at the lowest possible cost; and trust and participation, 
which relates to the capacity of governance to build trust among the population and 
ensure the inclusion of stakeholders through democratic legitimacy and equity for society 
in general (Villa-Landa & Perero Van Hove, 2022).
	 Similarly, the methodology developed by the United Nations Development Programme 
(UNDP, 2015) is based on the following dimensions: social, which seeks the equitable 
use of water resources; environmental, fostering the sustainable use of the resource and 
the conservation of ecosystems; and political, aimed at social empowerment, so that 
stakeholders and citizens have equal opportunities to inf luence and monitor political 
processes and water management (Abbas et al., 2023). This achieves equity, efficiency, 
sustainability, and the effective participation of all actors, especially vulnerable groups, 
in decision-making and oversight of water management, thus making the human right to 
water a reality.
	 Finally, in the Mexican context, the Mexican Institute of Water Technology (IMTA, 
2023) has a methodology that has resulted in the design of indicators aligned with state 
obligations, organized into analytical categories such as normative reception of the right, 
budgetary commitment, institutional capacities, substantive equality, access to information, 
and justice mechanisms. Regarding these proposed methodological frameworks, Norberto-
Cárdenas et al. (2024) stated that the indicators reflect a broader effort to strengthen 
institutional transparency and legal frameworks in water management, suggesting a 
comprehensive and structured approach to water rights and governance.
	 The integration of these three frameworks demonstrates that, beyond the differences in 
their methodological structures, they share a common concept: effective governance. This 
requires institutional strength, inclusive and genuine citizen participation, and well-defined 
accountability mechanisms. Furthermore, applying these methodological frameworks to 
the reality of irrigation districts in Mexico reveals challenges that transcend the technical 
and are deeply rooted in the social subconscious. Therefore, Bautista-Capetillo et al. (2025) 
stated that a comprehensive approach is needed that combines technical improvements 
with public policies, financial support, and strengthened collaborative networks to achieve 
the effective and sustainable adoption of technologies in irrigation districts.

Operationalization of variables
	 Conceptual analysis of perception and attitude to design indicators on 
	 water governance
	 The psychometric operationalization of variables constitutes a fundamental 
methodological advance for understanding and translating subjective dimensions into 
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quantitative data, which strengthen the management and evaluation of governance 
(Müller & Lecoeuvre, 2014; Mubiri et al., 2024). Based on this analysis, and through 
the triangulation of methodological frameworks such as those proposed by the OECD, 
UNDP, and IMTA, the concepts of perception and attitude were operationalized 
into variables, enabling the development of a series of indicators, ranging from 
institutional trust to willingness to adopt innovations. The aim was to focus on the 
behavior, willingness, and stance of users to adopt technological proposals for efficient 
management in irrigation districts (Abila et al., 2024; Adla et al., 2024). This dual 
construction, perception-attitude, is a methodological contribution that allows us to 
interpret reality and behavioral predispositions (Castillo et al., 2021), to offer a more 
holistic understanding of the factors that inf luence the effectiveness of water governance 
at the local level (Table 1).

Validation through the expert panel
	 Based on the operationalization, the indicators to be validated were selected using the 
Delphi technique, which aims to form a judgment based on the opinions of a group of 
experts (Niederberger & Spranger, 2020). For the application of this method, anonymous 
participation must be considered in an iterative process of at least two rounds, where the 
experts are given feedback on the results obtained (Drumm et al., 2022). In addition, this 
technique requires the selection of experts, through criteria such as qualitative aspects, 
such as the k coefficient of expert competence (Cabero-Almenara et al., 2020; Fernández-
Gómez et al., 2020).
	 In this research, the dimensions of the first version of the questionnaire were defined: 
1) the respondent’s experience in the efficient use and management of water; 2) knowledge 
of the administrative and technical operation of irrigation districts; and 3) analysis of 
the perception and behavioral attitudes of small-scale producer groups. Based on these 
characteristics, 10 experts were invited to evaluate the relevance, clarity, wording, and 
consistency of the response options for the items, using a dichotomous scale of “yes” and 
“no” (Curteanu et al., 2025).
	 Aikenʼs V will be calculated to measure the content validity of a measurement instrument 
and identify the relevance of the items with respect to the specific domain of the group of 
experts (Barbosa & Cansino, 2022; Sierra-Barón et al., 2025).
	 The calibration and validation carried out through this rigorous methodological 
process has resulted in a scientifically sound, culturally adapted questionnaire capable 
of generating reliable data to diagnose and improve water management in the Irrigation 
Districts of Mexico.

CONCLUSIONS
	 The development and validation of the questionnaire presented in this research 
constitutes a substantial methodological contribution to the field of water governance. Its 
main innovation lies in the systematic operationalization of intangible constructs —that is, 
the perceptions and attitudes of IDs users— through a system of quantifiable indicators, 
supported by conceptual frameworks from international organizations and validated using 
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Table 1. Construction of indicators on the perception and attitude on water governance in Irrigation 
Districts in Mexico.

CONSTRUCT 1: USERS’ PERCEPTION OF WATER GOVERNANCE IN THE IDs

Dimension 
Conceptual Perception Indicator​

Legal Framework
Level of knowledge of the internal regulations of the IDs

Perception of the clarity of the requirements for accessing water

Equity
Perception of the frequency of preferential treatment in water allocation

Perception of impartiality in conflict resolution

Coordination
Perception of the quality of the relationship between users and their 
representatives

Perception of the fulfillment of duties by the IDs

Stake
Perception of opportunities to participate in IDs decisions

Perception of the attention given to needs by the IDs

Administration : Personnel
Perception of the quality of care provided by IDs staff

Perception of staff training in water management

Administration :
Finance

Perception of transparency in the use of resources

Perception of fairness in the calculation of quotas

Sustainability

Perception of the volume of water available for irrigation

Perception of the degree of water waste in the system

Perception of the adoption of water efficiency technologies

CONSTRUCT 2: USERS’ ATTITUDE TOWARDS WATER GOVERNANCE IN THE IDs

Dimension 
Conceptual Attitude Indicator​

Legal Framework
Assessment of the need to update the internal regulations

Level of agreement with the rigor in the application of the regulations

Equity
Level of confidence in the impartiality of IDs staff

Assessment of mechanisms to prevent discrimination

Coordination
Willingness to collaborate in IDs improvement activities

Assessment of communication with the IDs

Stake
Appreciation of the importance of participating in decisions

Willingness to attend regular assemblies

Administration : Personnel
Assessment of the need to train staff

Level of satisfaction with the service received

Administration :
Finance

Level of agreement with increased fees for better service

Assessment of the need for external audits

Sustainability

Willingness to implement sustainable practices

Concern about the effects of climate change

Assessing the importance of infrastructure maintenance

Source: Own elaboration.
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the Delphi method. This methodological rigor moves beyond purely descriptive approaches, 
facilitating the measurement of critical indicators such as institutional trust, perceived 
equity in water distribution, and the predisposition to adopt technologies. The tool thus 
provides a reliable empirical basis for conducting longitudinal assessments, identifying 
critical points in management, and designing specific interventions. Consequently, it stands 
as a strategic resource for transitioning toward adaptive governance in the IDs, promoting 
more transparent, inclusive, and technically informed management.
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