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ABSTRACT 

This study presents the development and validation of a questionnaire to 
measure sustainability in the organization of sports events in natural 
areas. The research was structured into three studies: (i) item generation 
and validation (ii) pre-testing, and (iii) preliminary reliability assessment. 
In Study 1, items were generated based on a literature review. A panel of 
experts evaluated the items to ensure their content validity. In Study 2, 
cognitive interviews were conducted with sports event organizers to 
assess the clarity and understanding of the items. In Study 3, a preliminary 
reliability analysis was carried out to evaluate the internal consistency of 
the questionnaire. The final result was the validation of 44 items across 7 
dimensions. These items were classified into non-mandatory items 
validated in the qualitative process and non-mandatory items validated in 
the quantitative process. The questionnaire provides a useful tool for 
event organizers to assess and improve their sustainability practices. 

KEYWORDS: sustainability; sports events; natural areas; event organizers; 
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INTRODUCTION 

In recent decades, the growing social demand for sports activities in 
natural areas has led to an increase in the popularity of sports events in 
such environments [1]. These areas, endowed with natural resources—
both fauna and flora—have become essential resources for leisure and 
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recreation, attracting a wide variety of participants engaging in diverse 
nature-based activities [2]. The opportunity to practice sports in these 
unique settings, often offering more favorable conditions than urban 
environments, further enhances their appeal [3]. However, the rising 
popularity of these events also presents significant challenges, as such 
activities can threaten the authenticity, natural landscapes, and visual 
appeal of these environments [4]. 

Sports events held in protected natural areas, in particular, can have a 
greater environmental impact due to their higher ecological and carbon 
footprint, necessitating careful consideration in their planning and 
organization [5]. Additionally, these events can generate complex social, 
economic and ecological repercussions, underscoring the urgent need for 
effective resource management [6]. Sustainable management practices 
are crucial for mitigating negative impacts and generating positive 
outcomes for wildlife and their habitats [2]. Sustainability in the 
organization of sports events provides strategies and practices that ensure 
the protection of environmental resources while promoting mutual 
benefits for all involved [3]. 

Given the need to improve monitoring and measurement of sustainable 
practices, it is critical to assess the extent to which sports event organizers 
integrate sustainability into their planning [7]. To guide these events 
towards positive outcomes, it is essential to focus on strategic elements 
during the planning and organization stages, especially in outdoor sports 
events, which are particularly ecologically sensitive [8,9]. 

The present study aims to development and validate a proposed set of 
sustainability items, materialized in a questionnaire directed at sports 
event organizers in natural areas. This questionnaire will enable the 
identification of the level of sustainability in the organization of these 
events and provide key tools to improve their management, thus 
addressing the specific challenges posed by hosting sports activities in 
natural environments. 

Literature Review 

Sustainable Development of Sports Events in Natural Areas 

Numerous international organizations have led the development of 
sustainability in sports events, initiating actions to mitigate their negative 
impacts. Since the 1994 Winter Olympics in Lillehammer, held partially in 
a natural environment and recognized as the first “Green Games,” the IOC 
has established sustainability as a central pillar. This is reflected in key 
documents such as the Olympic Movement’s Agenda 21 in 1999, Agenda 
2020 in 2014, and its successor 2020 + 5 in 2021 [10,11]. 

Furthermore, the IOC has explicitly aligned its strategic vision with the 
SDGs. This was reaffirmed through the Olympism365 programme, which 
highlights how sport can act as an enabler for sustainable development. 
The IOC has identified ten SDGs as directly relevant to the Olympic 
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Movement: good health and well-being (SDG 3), quality education (SDG 4), 
gender equality (SDG 5), decent work and economic growth (SDG 8), 
reduced inequalities (SDG 10), sustainable cities and communities (SDG 11), 
responsible consumption and production (SDG 12), climate action (SDG 13), 
peace, justice and strong institutions (SDG 16), and partnerships for the 
goals (SDG 17) [12]. These initiatives, have led to an integration of 
sustainable practices in sports events in natural areas, providing 
frameworks and guidelines for a greener future in the sports field. 

Organizations dedicated to nature conservation, such as the 
International Union for Conservation of Nature (IUCN), have also 
developed various strategies and collaborative programs with sports 
organizations. In alignment with this, the IUCN has created a guide to help 
sports event organizers understand potential impacts on biodiversity and 
offers options to mitigate these impacts [13]. Furthermore, under the 
United Nations Environment Programme (2022), a manual has been 
developed to inspire and innovate through case studies of best sustainable 
practices in sports events. 

In this context, sustainable development is essential for natural areas; 
however, the lack of awareness regarding the sensitivity of these areas 
limits the development of a green economy. Therefore, adapting activities 
to the specific conditions of these areas is vital for their effective 
functioning [14,15]. 

Assessment of Sustainability in Sports Events in Natural Areas 

Sustainability assessments in sports events held in natural 
environments emphasize the importance of considering environmental, 
social, and economic aspects. However, implementing these assessments 
is complex, and their measurement often proves challenging. For example, 
the 2014 World Orienteering Championship in Italy, as analyzed by [16], 
applied a mixed-method approach to measure the event’s sustainability. 
This method integrated the EBI 2012 (Italian acronym for “Low Impact 
Events”) tool to quantitatively calculate environmental impacts, along 
with a qualitative analysis of the activities implemented during the event’s 
planning and management. Similarly, the Wales Rally Great Britain, part 
of the 2004 World Rally Championship in the United Kingdom, employed 
a methodology focused on analyzing both the environmental and 
economic impacts of the event. It applied environmental accounting 
techniques to estimate carbon emissions and industrial waste [17]. 

In addition to these case studies, a study by [18] aimed to develop and 
validate a research instrument based on the SDGs. Administered among 
event organizers in Flanders, Belgium, the survey revealed significant 
discrepancies between the social, economic, and environmental 
dimensions of sustainability, emphasizing the need for more holistic 
approaches to event planning. This is further supported by the study of the 
2013 Tour of Qinghai Lake in China, conducted by [19], who used the 
Importance-Performance Analysis (IPA) methodology to identify five key 
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sustainability factors: legacy planning, resource consumption reduction, 
health and education, policies and principles, and monitoring processes. 
Their research suggested improvements in each of these areas to achieve 
more sustainable and responsible development of sports events. 

At the level of mega-events like the Winter Olympics, sustainability is 
particularly critical due to the reliance on natural environments for their 
execution [20]. In this context, the study by [21] analyzed the measures 
taken during the planning, promotion, marketing, and operation of the 
Winter Olympics in Lillehammer 1994 and Beijing 2022. The study 
demonstrated that it is indeed possible to organize mega sports events 
sustainably in natural settings by adopting advanced technologies and 
strict environmental protection policies. These examples, across different 
contexts and methodologies, highlight the diverse ways sustainability can 
be integrated into event planning, from local events to large-scale 
international competitions. 

Challenges in Sustainable Management in the Organization of Sports 
Events in Natural Areas 

Achieving sustainable management of sports events in natural areas 
faces significant challenges. These include the direct environmental 
impact from the construction and operation of facilities [22], waste 
management generated during events [23], sustainable use of resources 
such as water and energy [24], carbon emissions from transportation [25], 
and the direct impact on natural resources, such as ecosystem alteration 
and biodiversity loss due to human intervention in sensitive areas [26]. 
Moreover, social and economic pressures on local communities arise [27], 
along with the inherent need to promote environmental education and 
awareness [28] and to adapt to variable climatic conditions [29]. To 
address these challenges, it is essential to adopt a comprehensive 
approach that balances the needs of environmental conservation with the 
development of sports events, ensuring that sustainability is a central 
pillar in the planning and execution of these activities. 

GENERAL APPROACH 

To develop and validate a questionnaire to measure the level of 
sustainability in the organization of sports events in natural areas, a 
sequential multi-study approach is structured. This approach optimizes 
each stage of the process and addresses specific objectives according to the 
various sample profiles, as outlined by [30]. 

A total of three studies were conducted, organized into six phases. The 
first study included three phases, the second study two phases, and the 
third study one phase (see Figure 1). This methodology enables a focus on 
the specific characteristics of each group involved—organizers, experts, 
and the target population—integrating their perspectives into the 
development of a contextually relevant measurement tool. 
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The following sections briefly outline the purpose of each study, 
offering an overview of the questionnaire development process: 

Study 1: Item Generation and Content Validation 

The first study focused on developing an initial set of items aimed at 
capturing the various aspects of sustainability in sports events held in 
natural areas and assessing its content validity. Sustainability was 
addressed through three fundamental dimensions: social, economic, and 
environmental [31]. In Phase 1, to ensure content validity, a scoping 
review of existing literature on sustainability and sports events in natural 
settings was conducted, identifying key items for each dimension. In Phase 
2, a panel of 10 experts from fields related to the organization of sports 
events in natural environments evaluated these items. This expert panel 
assessed the clarity, relevance, and feasibility of each item, allowing for 
refinement and content validation of the preliminary questionnaire. In 
Phase 3, the authors developed a discussion on the experts’ responses and 
recommendations. 

Study 2: Pre-Test through Cognitive Surveys with the Target 
Population 

The second study aimed to assess the target population’s understanding 
of the items, composed of organizers of sports events in natural areas. That 
is, to provide evidence concerning the validity related to the response 
process [32]. 

In Phase 4, through cognitive interviews, the study identified how 
participants interpreted and responded to the questionnaire items. This 
stage was crucial for identifying potential comprehension issues and 
ensuring that the questions were consistently interpreted by the 
organizers. In Phase 5, adjustments to the questionnaire were made based 
on the feedback received. 

Study 3: Preliminary Evaluation of the Scale (Pilot Study) 

In Phase 6, taking into account the small size of the target population, 
this study focused on conducting a preliminary reliability analysis of the 
questionnaire, by assessing the internal consistency of the dimensions of 
the questionnaire. This step is crucial for determining the initial 
robustness of the scale and providing preliminary data on its suitability in 
the specific context of organizing sports events in natural areas. 
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Study Phase Retained items 

 
Study 1: Item Generation and 
Content Validation 

Phase 1: Development of items 
through a Scoping review 

7 Dimensions and 52 Items 

 
 

Phase 2: Feedback from the 
Expert Panel 

7 Dimensions and 44 Items 

 
 

Phase 3: Authors’ Discussion on 
Experts’ Responses and 
Recommendations 

7 Dimensions and 44 Items 
(Version 1 of the questionnaire) 

 
 

Study 2: Pre-Test through 
Cognitive Surveys with the Target 
Population 

Phase 4: Pre-test through 
cognitive interviews with the 
Target Population 

-7 Dimensions and 44 Items of the 
validation process 
* Two new sections were added: 
Sociodemographic Characteristics 
and Event Typology, which 
include a total of 27 items. 

 
 

Phase 5: Authors’ Discussion and 
Final Decision on Items 

Result of the Qualitative Process: 
-7 Dimensions and 44 Items of the 
validation process (including 5 
modifications in question 
wording and 8 in response 
options) 
* Sociodemographic 
Characteristics and Event 
Typology sections with 27 Items. 

 
 

Study 3: Preliminary Evaluation 
of the Scale (Pilot study) 

Phase 6: Preliminary Evaluation 
of the Psychometric properties of 
the Scale (Pilot study) 

Results of the Reliability Analysis: 
-Of the 7 Dimensions and 44 
qualitatively validated indicators, 
24 mandatory items were 
quantitatively validated 
* Sociodemographic 
Characteristics and Event 
Typology sections with 27 Items. 

Figure 1. Description of the overall process followed in this the research. *: These sections are not part of 
the validation study results; they were added as complementary information to the questionnaire. 

Next, the details of Study 1 will be presented, including its methodology 
and results, followed by a similar approach for Studies 2 and 3. Finally, the 
discussions and general conclusions for all three studies will be presented. 

STUDIES ON THE QUESTIONNAIRE VALIDATION PROCESS 

Study 1. Item Generation and Content Validation 

The purpose of Study 1, which included three phases (see Figure 1), was 
to develop an initial set of items designed to capture the various aspects of 
sustainability in sports events held in natural areas. This involved defining 
specific social, economic, and environmental items for the questionnaire, 
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bearing in mind that, among the many definitions of sustainability, most 
agree that, to achieve sustainability, economic actions must respect the 
environment and be socially equitable [31]. Once the initial set of items 
was developed through a scoping review, content validity evidence was 
sought through a panel of expert academics who reviewed the related 
items. 

Methodology Study I 

Participants 

This study involved two groups: the authors and a panel of 10 experts 
from various sectors related to sporting events in natural settings. In Phase 
1, the authors conducted the scoping review. In Phase 2, the experts 
assessed the content validity of the initial item derivation. The panel, with 
ages between 37 and 63 and 7 to 30 years of experience, included 
specialists in event organization, biology, sport sciences, and park 
management (Table 1). In Phase 3, the authors refined the content based 
on expert feedback. 

Table 1. Characteristics of the experts. 

Gender Age Area of Expertise Years of Experience 
Male 63 Event Organizer 22 
Male 51 Biologist 30 
Male 52 Biologist 30 
Male 38 Proffesional in Sports and Physical Activity Sciences 13 
Male 40 Proffesional in Sports and Physical Activity Sciences 15 
Male 42 Proffesional in Sports and Physical Activity Sciences 15 
Female 37 Participant in Sporting Events in Natural Areas 7 
Male 40 Participant in Sporting Events in Natural Areas 12 
Male 46 Natural Park Administrator 23 
Male 60 Manager of an Institution Dedicated to the Conservation of Protected Areas 30 

Procedure 

To ensure content validity, a preliminary scoping review of the existing 
literature on sustainability and sports events in natural settings was 
conducted. This review provided the foundation for identifying key items 
for each dimension. It was previously published by [33], and presented 
general analyses that informed the initial item development process. 
However, in the current study, a more detailed analysis was carried out, 
specifically related to detailed items, which were not included in the 
original publication. 

In Phase 1, the authors developed the items by applying a theoretical 
criterion based on previous literature [34], and using a deductive 
approach. A scoping review and evaluation of existing scales [35] were 
conducted to identify relevant items in the environmental and 
socioeconomic areas, where the latter refers to the social and economic 
dimensions of sustainability. The lead researcher initially carried out the 
identification of items, followed by a review by the team to ensure 
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accuracy and consistency. Subsequently, an initial categorization was 
proposed and discussed in group meetings for further adjustments. 

In Phase 2, an expert panel reviewed and refined the selected items, 
evaluating them for clarity, relevance, and feasibility on a scale from 1 to 
5. Experts also indicated whether each item should be included and 
provided comments. The CVR was used to assess the responses, with a CVR 
above 0.62 indicating inclusion, as per [36] criterion. Items with a CVR 
below 0.62 were considered for modification or removal. The CVI was used 
to assess relevance, with [37] recommending modification or removal of 
items with a CVI below 0.78. Mean and standard deviation were calculated 
to guide item adjustments. These content validity processes are essential 
for instrument development and must be reported with the same rigor as 
other validation types [38]. 

In Phase 3, the authors reviewed the experts’ comments and 
suggestions, discussed the items, and reached a consensus, leading to the 
development of version 1 of the questionnaire. 

Results Study I 

Phase 1. Development of Items through a Scoping Review 

The development of the sustainability questionnaire began with a 
scoping review of existing literature, which led to the initial identification 
of sustainability items across broad environmental and socioeconomic 
areas. However, as the questionnaire progressed, these areas needed 
further refinement to more accurately capture specific components of 
sustainability [33]. Initially, 15 dimensions and 82 items were identified, 
categorized into 10 environmental and 5 socioeconomic dimensions 
(Table 2). This approach followed the recommendations of [39,40], who 
suggest that the initial item list should be at least twice the length of the 
desired final scale. 

After this, comprehension criteria were applied, with each author 
individually reviewing each item. Items were then selected by majority 
consensus, focusing on those that best represented the construct 
(theoretical criteria) and were clearly worded (comprehension criteria). 
The items were then analyzed and selected based on majority consensus. 
This process led to the removal of two environmental dimensions (Permits 
and Event Oversight, and Environmental Certifications) and the 
reassignment of four items to the Event Planning and Design dimension. 
Further adjustments included reducing the number of items across 
several dimensions, such as Waste Minimization and Responsible 
Consumption (from 15 to 12 items) and Mobility and Transport (from 8 to 
7 items), while expanding the Event Environmental Assessment 
dimension (from 1 to 2 items). In the socioeconomic domain, items were 
reduced from 25 to 18, with one dimension eliminated and another 
merged into Event Planning and Design. By the end of this process, the 
total number of dimensions was reduced to 12, with 66 items. 
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Following discussions in the first meeting, it was decided to collectively 
review the grouping, selection, and elimination of each item in order to 
further streamline the dimensions, eliminate redundancies, and improve 
the wording. This led to the reduction of the 12 dimensions to 9, with a 
total of 54 items. For example, the dimension “Event Planning and Design” 
was renamed “Event Typology and General Planning,” and dimensions 
such as “Waste Minimization,” “Responsible Consumption,” and “Mobility 
and Transport” were consolidated into a single dimension with 6 items. 
Items previously allocated to separate dimensions, such as 
“Environmental and Social Evaluation,” were merged into a single 
dimension with 3 items. 

After six additional revisions in follow-up meetings, the final 
questionnaire consisted of 7 dimensions and 52 items (Table 2). Several 
dimensions were merged and renamed to improve coherence and 
framework effectiveness. For instance, Communication and Collaboration 
with Entities was renamed Communication and Strategic Partnership 
Building, now comprising 8 items. Additionally, the dimensions Energy 
Consumption and Carbon Footprint Compensation were integrated into 
one, with 5 items. Finally, the Environmental and Social Evaluation 
dimension expanded from 3 to 5 items, offering a more detailed approach. 

Table 2. Evolution of dimensions and items-study I. 

Study 1 Phase 1 Study 1 Phase 2 and 3 
Start Finish Start Finish 
15 Dimensions and 82 Items 7 Dimensions and 52 Items 7 Dimensions and 52 Items 7 Dimensions and 44 Items 
1. Event Planning and Design (6 
items) 

1. Environmental Event 
Planning and Design (13 items) 

1. Environmental Event 
Planning and Design (13 items) 

1. Environmental Event Design 
(12 items) 

2. Event Permits and Oversight 
(2 items) 

2. Social Event Planning and 
Design (8 items) 

2. Social Event Planning and 
Design (8 items) 

2. Social Event Planning and 
Design (5 items) 

3.Environmental Certifications 
(2 items) 

3. Waste Minimization and 
Responsible Consumption (7 
items) 

3. Waste Minimization and 
Responsible Consumption (7 
items) 

3. Waste Minimization and 
Responsible Consumption (7 
items) 

4. Waste Minimization and 
Responsible Consumption (15 
items) 

4. Mobility and Transport (6 
items) 

4. Mobility and Transport (6 
items) 

4. Mobility and Transport (5 
items) 

5. Mobility and Transport (8 
items) 

5. Communication and Strategic 
Partnership Building (8 items) 

5. Communication and Strategic 
Partnership Building (8 items) 

5. Communication and Strategic 
Partnership Building (6 items) 

6. Communication (9 items) 6. Energy Consumption and 
Carbon Footprint Compensation 
(5 items) 

6. Energy Consumption and 
Carbon Footprint Compensation 
(5 items) 

6. Energy Consumption and 
Carbon Footprint Compensation 
(5 items) 

7. Protection of Fragile Areas (3 
items) 

7. Environmental and Social 
Event Assessment (5 items) 

7. Environmental and Social 
Event Assessment (5 items) 

7. Environmental and Social 
Event Assessment (4 items) 

8. Energy Consumption (5 
items) 

- - - 

9. Carbon Footprint 
Compensation (3 items) 

- - - 

10. Event Environmental 
Assessment (1 item) 

- - - 

11. Event Planning and Design 
(6 items) 

- - - 

12. Collaboration with Entities 
(8 items) 

- - - 

13. Regulatory Processes and 
Policy (2 items) 

- - - 

14. Education, Values, and 
Territory (4 items) 

- - - 
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15. Social Event Assessment (5 
items) 

- - - 

Phase 2 and 3. Expert Panel Feedback and Authors’ Discussion of 
Responses and Recommendations 

The evaluation of the selection of items was conducted by a panel of 10 
experts, although typically between 5 and 7 experts are used. Increasing 
the number of experts, however, has been shown to enhance the 
robustness of scoring [35,41]. In both this stage and the subsequent author 
analysis in the Phase 3, certain items were modified or eliminated based 
on CVI and CVR values. For the CVI analysis, experts rated each item on a 
Likert scale from 1 to 5, assessing clarity, relevance, and feasibility. For the 
CVR analysis, the experts’ binary responses were reviewed to determine 
whether each item should be included in the model (Table 3). 

The following dimensions are presented with the corresponding 
modifications made based on the expert panel feedback and subsequent 
author discussion, with the following modifications made based on the CVI 
values first, followed by the CVR values (Table 3): 

Dimension of Environmental Event Planning and Design: 

i) Item 5, due to its ratings in relevance and feasibility (0.6), was 
reformulated as ‘Prioritization of holding most event trials during 
daylight hours according to different routes and/or paths.’ 

ii) Item 6, based on its CVI scores in clarity (0.3), relevance, and feasibility 
(0.7), was modified to ‘Implementation of actions to control the 
dissemination of the route and/or path.’ 

iii) Item 10, was changed to ‘Compliance with environmental permits 
and/or authorizations from forest landowners when the route or path 
passes through areas requiring such permissions,’ based on its 
feasibility score (0.6). 

iv) Item 13, was adjusted to provide a clearer example, due to its feasibility 
rating (0.6), to ‘Provision of specific environmental certification for 
sports event organization, such as the sustainable sports event seal 
from the COE, UNE-ISO 20121, ISO 14064, or Green Sport Flag’. 

v) Item 7, based on the CVR value (0.4), was modified to ‘Existence of a 
conservation values protocol addressing foreseeable natural impacts 
on water courses, flora, or fauna,’ as general feedback suggested that 
this item could be implicitly covered by the first item in this dimension, 
‘Provision of an environmental protocol.’ 

vi) Item 11, despite its low CVR value (0.4, well below the accepted level), 
was not eliminated. Instead, it was completely reformulated for better 
clarity, based on its CVI clarity score (0.4). The revised item now reads: 
“Existence of regulations regarding participants’ sports equipment that 
may impact the environment”. 

Dimension of Social Event Planning and Design: 
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i) Item 3, was revised due to its clarity score (0.4) and was rephrased as 
follows: ‘Existence of a legacy plan for the local community that 
considers a social, sporting, or environmental legacy.’ 

ii) Item 8, was adjusted due to its CVI clarity score (0.6) and now reads as 
‘Existence of actions aimed at promoting one or more of the 17 SDGs,’ 
with examples provided related to sporting events in natural areas that 
address these 17 goals. 

iii) Item 2, was moved to Dimension 1 due to its CVR value (0.4) and expert 
feedback, which indicated that it was more closely related to the 
environmental domain. The original item, ‘Compliance with 
regulations and legislative aspects, if required,’ was thus reassigned to 
better reflect its relevance. 

iv) Item 6, ‘Inclusion of people with disabilities across different levels’ (CVR 
0.4), were removed. Expert comments indicated that these aspects were 
already embedded in Item 8, which addresses the promotion of SDGs 
during the event. 

v) Item 7, ‘Promotion of female participation at various levels’ (CVR 0.6), 
were removed. Expert comments also indicated that these aspects were 
already embedded in Item 8, which addresses the promotion of SDGs 
during the event. 

Dimension of Waste Minimization and Responsible Consumption: 

i) Items 6, “Existence of measures prioritizing biodegradable products” 
(feasibility score: 0.6), and 7, “Existence of biodegradable materials in 
route signage” (feasibility score: 0.7), were combined. This decision was 
made following expert feedback indicating that both items referred to 
the same concept, resulting in a single item: “Existence of measures 
prioritizing biodegradable products.” Additionally, based on expert 
comments, examples were added to all items within this dimension, 
and a new item was introduced: “Management of immediate cleanup 
of waste and/or event-specific materials.” 

Dimension of Mobility and Transport: 

i) Item 5, was modified based on the viability (0.7) from “Existence of 
measures to promote the use of public transport” to “Existence of 
initiatives to encourage access to the event using transportation 
methods with lower environmental impact.” 

ii) Item 4, based on a CVR rating of 0.6, was eliminated and integrated into 
the newly revised Item 5: “Existence of measures to promote the use of 
electric transportation.” 

Dimension of Communication and Strategic Partnership Development: 

i) Item 4, was modified based on the CVI rating (0.4) for viability, 
changing from “Existence of workshops on sustainable education and 
awareness for the local community and/or spectators” to “Existence of 
environmental awareness actions for the local community or 
accompanying participants.” 
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ii) Item 7, “Involvement of private entities, whether for profit or not” (CVR 
0.2), was eliminated, as its aspects are implicitly covered in the SDG 
item within the Event Planning and Social Design dimension. 

iii) Item 8, “Involvement of public entities” (CVR 0.4), was eliminated, as its 
aspects are implicitly covered in the SDG item within the Event 
Planning and Social Design dimension. 

Dimension of Energy Consumption and Carbon Footprint 
Compensation: 

i) Item 1, it was decided to clarify (CVI 0.7 for clarity and viability) by 
changing its wording from “Existence of an energy consumption 
management plan” to “Existence of an energy consumption 
management plan in the event organization.” Additionally, it was 
considered beneficial to integrate examples across all items based on 
expert feedback for enhanced clarity. 

ii) Item 3, (CVR 0.4), was not eliminated but rather significantly revised. 
The wording was changed from ‘Existence of a final evaluation report 
with the carbon footprint of the event’ to ‘Availability of a system for 
monitoring at least one carbon footprint item (direct emissions 
produced by activities under the direct control of the event 
organization).’ 

Dimension of Environmental and Social Evaluation of the Event: 

i) Item 1, was revised due to its CVI clarity value (0.6). The wording was 
changed from “Existence of self-assessment items for the event” to 
“Existence of sustainable self-assessment items for the event 
concerning water conservation, local flora, and fauna.” 

Table 3. CVR and CVI values of modified items. 

Ítems CVR CVI 
Clarity 

CVI 
Relevance 

CVI 
Viability 

Environmental Planning and Design  
5. Prioritization of holding the event during daytime according to the different 
routes. 

0.6 0.8 0.6 0.6 

6. Implementation of concrete actions aimed at controlling the dissemination of 
the route and/or its responsible use. 

0.6 0.3 0.7 0.7 

7. Existence of a conservation values protocol in conjunction with the 
management of the protected or unprotected natural area. 

0.4 0.5 0.7 0.7 

10. Existence of compliance with environmental permits and/or authorizations 
from owners of forested land (if required). 

0.6 0.9 0.8 0.6 

11. Existence of measures to regulate the sporting equipment of participants 
that may affect the environment. 

0.4 0.4 0.7 0.6 

13. Availability of specific environmental certification for the organization of 
sporting events. 

0.6 0.9 0.8 0.6 

Social Planning and Design of the Event     
2. Compliance with regulations and legislative aspects, if required. 0.4 0.5 0.7 0.6 
3. Existence of a legacy plan in the local community. 0.6 0.4 0.8 0.8 
6. Inclusion of people with disabilities within the different levels. 0.4 1.0 0.7 0.6 
7. Promotion of female participation at different levels. 0.6 1.0 0.8 0.8 
8. Existence of actions linked to the development of the SDGs. 0.6 0.6 0.9 0.7 
Minimization of waste and responsible consumption     
6. Existence of measures to prioritize biodegradable products. 0.8 0.9 0.9 0.6 
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7. Existence of biodegradable materials in the signage of routes. 1.0 1.0 1.0 0.7 
Mobility and Transport     
4. Existence of measures to promote the use of electric transport. 0.6 0.9 0.5 0.3 
5. Existence of measures to promote the use of public transport. 0.8 0.9 0.9 0.7 
Communication and Strategic Partnership Development     
4. Existence of workshops on sustainable education and awareness for the local 
community and/or spectators. 

0.2 0.9 0.7 0.5 

7. Involvement of private entities, whether for profit or non-profit. 0.2 0.7 0.7 0.6 
8. Involvement of public entities. 0.4 0.8 0.7 0.9 
Energy Consumption and Carbon Footprint Compensation     
1. Existence of an energy consumption management plan. 0.6 0.7 0.9 0.7 
3. Existence of a final evaluation report with the carbon footprint of the event. 0.4 0.9 0.7 0.5 
Environmental and Social Evaluation     
1. Existence of self-assessment items for the event. 1.0 0.6 0.9 0.8 

As a result of Phase 2 of the expert evaluation and Phase 3 of the expert 
panel analysis conducted by the authors and Study 1, the 7 Dimensions 
were retained, and the number of items was reduced from fifty-two to 44 
(Table 2). 

Study 2. Item Generation and Content Validation 

The purpose of Study 2, which included two phases (see Figure 1), was 
to evaluate the comprehension of the items by the target population, 
consisting of event organizers, through conducting interviews to test the 
understanding of the questionnaire and individual items, ensuring clarity 
and relevance for the intended respondents. 

The questionnaire evaluated was the outcome of Study 1, consisting of 
7 dimensions and 44 items, each with its corresponding question. 
Additionally, two new data points were integrated: 

• Sociodemographic Characteristics of the Organizer 
• Typology of the Sports Event 

These additions provide essential context to understand the 
background of respondents, their organizations, and the specific event, 
ensuring more accurate interpretation of the responses. Since these data 
points are straightforward and do not require expert validation, they were 
incorporated directly into the questionnaire without the need for further 
expert review. 

Methodology Study 2 

Participants 

In Phase 4, the tests were conducted with 8 event organizers from 
diverse sociodemographic backgrounds and different types of 
organizations. They were asked to respond based on an event organized 
in 2023. This approach provided information on various sports modalities 
and the scope of events held in Catalonia (local, regional, national, or 
international) (Table 4). In Phase 5, the authors participated in the 
“Authors’ Discussion and Final Decision on Items” phase. 
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Table 4. Main characteristics of the respondent, the organization, and the event. 

Gender Age Rol Organization Years in the 
Organization 

Legal Status of the 
Organization 

Scope of the 
Event 

Event 
Modality 

Male 51 Event Planning and 
Coordination 

30 Non-profit Private Regional Nordic 
Walking 

Male 62 Event Planning and 
Coordination 

24 For-profit Private Regional Orienteering 
Races 

Female 51 Event Planning and 
Coordination 

10 Non-profit Private Regional Trail Running 

Male 53 Event Planning and 
Coordination 

14 For-profit Private International Trail Running 

Male 61 Event Planning and 
Coordination 

13 Non-profit Private National Trail Running 

Male 46 Event Planning and 
Coordination 

15 Public Local Hiking 

Female 45 Event Planning and 
Coordination 

8 For-profit Private International Skiing 

Male 69 Event Planning and 
Coordination 

15 Non-profit Private International Mountain 
Biking 

Procedure 

To conduct this, in Phase 4, organizers were asked in individual 
interviews to verbalize the cognitive process they followed when 
responding to the questions. One author was present to offer support and 
guidance during this process. This approach allowed us to determine 
whether they understood the items and if their responses reflected their 
experience [35]. Participants were given the opportunity to provide 
feedback and suggestions while answering each question, if deemed 
relevant. At the end of the questionnaire, they were allowed to offer 
general feedback. 

In Phase 5, following the completion of the 8 interviews, the authors 
conducted a detailed analysis of the collected information, following the 
recommendations of [42] in their article on cognitive interviewing 
practice. According to [43], this process often involves using a small 
sample of subjects to detect potential issues with the wording of items, 
which is a form of preliminary qualitative validation that ensures the 
clarity of the items and that the instrument measures what it is intended 
to measure. The analysis process included the following steps. The analysis 
process included the following steps: 

(1) Comprehension Assessment: The clarity of each item was evaluated 
based on participants’ responses and feedback. 

(2) Incorporation of Suggestions: Participants’ suggestions were 
categorized and analyzed to determine their relevance and 
applicability. Recommendations for rephrasing questions and adding 
response options were considered. 

(3) Questionnaire Modification: Based on the findings, specific changes 
were made to the wording of certain questions to enhance clarity and 
precision. Additional response options were included in certain items 
to better capture the variety of experiences and situations reported by 
the organizers. 
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(4) Review: The revised version of the questionnaire was reviewed by the 
authors and preliminarily validated to ensure that the implemented 
changes effectively improved the instrument. 

These steps ensured that the questionnaire became clearer and more 
relevant, facilitating better comprehension. 

Results Study 2 

Phase 4. Pre-Test through Cognitive Interviews with the Target 
Population 

In the Phase 4, the 8 participating event organizers—a sample size 
within the ideal parameters for a pre-test [42,44], demonstrated an 
excellent understanding of the questionnaire items. All participants 
understood the questions as intended and were able to respond based on 
their experience. No significant confusion was reported for any of the 
questions. 

Feedback reflected a positive perception of the questionnaire’s clarity 
and structure. For example, some participants noted: “The questionnaire 
is very well structured” and “The questions are clear and straightforward.” 
Additionally, several organizers highlighted that the wording of the items 
facilitated reflection and responses based on their experience, suggesting 
that the questionnaire effectively captured the desired information. 

Phase 5. Authors’ Discussion and Final Decision on Items 

The suggestions provided by event organizers primarily aimed at 
further improving the clarity of the questions and ensuring that the 
response options were appropriate—two advantages of conducting 
interviews with the target population, as identified by other authors 
[35,45]. 

The suggestions mainly centered on refining the wording of the 
questions and expanding the response options to better capture the 
nuances of the organizers’ experiences. For example, additional response 
options were added to questions about impact reduction plans, safety 
measures, and sustainability practices. In some cases, questions were 
reworded to focus on the dissemination of information, such as the event 
routes, to ensure more accurate responses (Table 5). 

After analyzing these suggestions, the authors made specific changes to 
the questionnaire. This decision was based on the understanding that 
analyzing these interviews and implementing strategies are crucial steps 
for developing instruments and validating their content [46]. These 
changes were essential for refining the instrument, enhancing its clarity, 
and improving its ability to capture the intended data, ultimately 
contributing to its overall validity and reliability (Table 5). 
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Table 5. Modifications to the questionnaire based on organizers’ suggestions. 

Original Question Suggestion Modified Question Original Answer 
Options 

Modified Response 
Options 

1.11: ‘Regarding the origin 
of participants, indicate 
the predominant impact 
of your organization’s 
sports events.’ 

It was recommended to 
use the term “target 
audience” instead of 
“predominant impact” 

Regarding the origin of 
participants, what is the 
target audience of your 
organization’s sports 
events? 

Not applicable Not applicable 

1.13: “How many people 
work permanently in the 
organization?” 

It was suggested to 
specify the question to 
“employees” and clarify 
“in the organization of 
sports events.” 

What is the number of 
employees permanently 
dedicated to organizing 
sports events within the 
company? 

Not applicable Not applicable 

2.3: “Indicate the main 
objective of the sports 
event.” 

Include questions about 
the second and third 
objectives, as sporting 
events often have 
multiple goals. 

What is the most 
important objective of 
the sports event? Please 
select Objective 1, that 
is, the primary objective 
in terms of importance. 
(Same to Objective 2 
and 3) 

Not applicable Not applicable 

3.1: ‘Did the sports event 
have a plan or measures 
to reduce the impact on 
the territory?’ 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available 

4.1: “Did the organization 
implement a preventive, 
reactive, evacuation, and 
continuity plan or 
measures to ensure the 
safety of participants and 
spectators?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available 

4.2: “Did the organization 
establish a plan or legacy 
measures for the local 
community?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available. 

5.1: “Did the sports event 
have a plan or measures 
for the management of 
product use and/or 
consumption?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available 

6.1: “Did the sports event 
have a plan or measures 
to rationalize 
transportation?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available 



 
Journal of Sustainability Research 17 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

7.1: “Did the organization 
implement a 
communication plan or 
measures focused on 
sustainability?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available 

8.1: “Did the organization 
implement an energy 
consumption 
management plan or 
measures?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available. 

9.2: “Did the organization 
implement a restoration 
or maintenance plan or 
measures?” 

Add additional options 
to reflect different plan 
implementation 
scenarios. 

Not applicable (i) Yes (ii) No (i) Yes, a plan was 
available; (ii) Yes, a plan 
was available but not 
implemented; (iii) No plan 
was available, but 
measures were in place; 
(iv) No plan was available 

Regarding the general comments on the questionnaire, they can be 
divided into 5 main points: 

1. Clarity of the Questionnaire: Participants found the questionnaire clear 
and well-structured. 

2. Differentiation of Event Objectives: It was suggested to differentiate 
between competitive sports events and other types of sports events. 

3. Studies Conducted: Various studies conducted in sports events were 
mentioned, including: impacts on watercourses, effects on flora and 
fauna, noise impact, amount of waste generated per person, and 
assessment of waste reduction measures. 

4. Sustainability: Emphasis was placed on the importance of 
sustainability, highlighting the need to minimize environmental 
impacts, promote economic development, and benefit local 
communities. Sustainability was considered a central objective in the 
organization of sports events. 

5. Others: The need for easier access to park administrations for event 
organization was noted. 

As a result of the qualitative analysis, a total of 44 items and 7 
dimensions from the previous two studies were validated, along with the 
data points: Sociodemographic Characteristics of the Organizer and 
Typology of the Sports Event, which include 27 additional items (Table 6). 
Of the 44 qualitatively validated items, 20 will be classified as non-
mandatory and 24 as mandatory. The latter will be validated through a 
reliability test in the next study (Study 3), as they meet the dichotomous 
nature of the questions required for this type of analysis. The mandatory 
and non-mandatory items for each dimension are detailed in Table 7, 
where they are presented reorganized according to their initial area, 
allowing for a more detailed analysis in the type of test in Study 3. The 
items have been written in a clear and straightforward manner, without 
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examples; however, in Appendix A, the items with the examples provided 
to the organizer as they appeared in the questionnaire are included. 

Table 6. Evolution of dimensions and items—study II and III. 

Study 2—Phases 4 and 5 
(Completion of Qualitative Study) 

Study 3—Phase 6 
(Preliminary Quantitative Study) 

Start Finish Start  Finish 
7 Dimensions and 44 
Items 

-7 Dimensions and 44 
Items qualitatively 
validated 
* Sociodemographic 
Characteristics and Event 
Typology with 27 Items 

-7 Dimensions and 44 
Items qualitatively 
validated 
* Sociodemographic 
Characteristics and Event 
Typology with 27 Items 

-2 Areas 
Environmental 
(14 items) 
Socioeconomic 
(10 items) 

-7 Dimensions and 24 
Items quantitatively 
validated 
* Sociodemographic 
Characteristics and Event 
Typology with 27 Items 

1. Environmental 
Design of the Event (12 
Items) 

1. Environmental Design 
of the Event (12 Items) 

1. Environmental Design 
of the Event (12 Items) 

 1. Environmental Design 
of the Event (5 Items) 

2. Social Planning and 
Design of the Event (5 
Items) 

2. Social Planning and 
Design of the Event (5 
Items) 

2. Social Planning and 
Design of the Event (5 
Items) 

 2. Social Planning and 
Design of the Event (- 
Items) 

3. Waste Minimization 
and Responsible 
Consumption (7 Items) 

3. Waste Minimization 
and Responsible 
Consumption (7 Items) 

3. Waste Minimization 
and Responsible 
Consumption (7 Items) 

 3. Waste Minimization 
and Responsible 
Consumption (6 Items) 

4. Mobility and 
Transportation (5 
Items) 

4. Mobility and 
Transportation (5 Items) 

4. Mobility and 
Transportation (5 Items) 

 4. Mobility and 
Transportation (1 Items) 

5. Communication and 
Strategic Partnership 
Development (6 Items) 

5. Communication and 
Strategic Partnership 
Development (6 Items) 

5. Communication and 
Strategic Partnership 
Development (6 Items) 

 5. Communication and 
Strategic Partnership 
Development (5 Items) 

6. Energy Consumption 
and Carbon Footprint 
Compensation (5 Items) 

6. Energy Consumption 
and Carbon Footprint 
Compensation (5 Items) 

6. Energy Consumption 
and Carbon Footprint 
Compensation (5 Items) 

 6. Energy Consumption 
and Carbon Footprint 
Compensation (4 Items) 

7. Environmental and 
Social Evaluation of the 
Event (4 Items) 

7. Environmental and 
Social Evaluation of the 
Event (4 Items) 

7. Environmental and 
Social Evaluation of the 
Event (4 Items) 

 7. Environmental and 
Social Evaluation of the 
Event (3 Items) 

Table 7. Classification of mandatory and non-mandatory items. 

Dimension Non-Mandatory Items 
(n = 20) 

Mandatory Items 
(Validated through a Reliability Test) (n = 24) 

Design and Planning 
of Environmental 
Aspects 

-Did the sports event have a plan or measures 
to reduce its impact on the territory? 
-How many routes of the sports event were held 
at night? 
-From your point of view, was the organization 
aware of the environmental regulations specific 
to the territory where the sports event took 
place? 
-If the sports event took place in a protected 
natural area, was the organization aware of the 
required environmental permits and 
authorizations? 
-If the route crossed private properties, was the 
organization aware of the necessary 
environmental permits and authorizations? 
-If the sports equipment had an impact on the 
environment, did the organization regulate the 
use of this equipment? 
-If the route crossed fragile areas, areas of high 
conservation value, with rich flora and fauna, 
did the organization provide participants with 
information about the location of these areas? 

-Did the sports event have measures to reduce noise 
pollution? 
-Did the sports event have measures to reduce light 
pollution? 
-Before the competition, were the routes publicly 
disclosed? 
-Did the sports event have competition rules and 
penalties aimed at promoting environmental care? 
-Does the sports event have any environmental 
certification? 
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Design and Planning 
of Social Aspects 

-Did the organization implement a plan or 
preventive, reactive, evacuation, and continuity 
measures to ensure the safety of participants 
and spectators? 
-Did the organization establish a legacy plan or 
measures for the local community? 
-Did the organization try to hire workers from 
the local community? 
-Did the organization offer the local community 
the opportunity to participate as volunteers in 
the sports event? 
-If actions were taken to promote any of the 
SDGs, select those that were addressed in the 
sports event 

 

Minimization of Waste 
and Responsible 
Consumption 

-Did the sports event have a plan or measures 
for managing the use and/or consumption of 
products? 

-Did the organization implement actions to reduce 
product consumption? 
-Did the organization recycle? 
-Did the organization reuse products? 
-Did the organization prioritize the consumption of 
local products? 
-Did the organization prioritize the use of 
biodegradable products? 
-After the sports event, did the organization clean up 
and remove the waste from the area where the event 
took place? 

Mobility and 
Transport 

-Did the sports event have a plan or measures 
to rationalize travel? 
-If the route crossed fragile areas, areas of high 
conservation value, with rich flora and fauna, 
did the organization implement actions to 
control access and the movement of 
participants? 
-If the route crossed fragile areas, areas of high 
conservation value, with rich flora and fauna, 
did the organization implement actions to 
control access and the movement of spectators? 
-Did the organization designate vehicle parking 
areas? 

-Did the organization implement initiatives to 
minimize the impact of transportation? 

Communication and 
Creation of Strategic 
Alliances 

-Did the organization implement a plan or 
measures for communication oriented towards 
sustainability? 

-Did the organization implement communication 
strategies prioritizing the use of minimal materials? 
-Did the organization promote the environmental 
values of the territory where the sports event took 
place? 
-Did the organization develop environmental 
awareness actions for the local community or 
participants’ companions? 
-Did the organization promote sustainable actions for 
participants during the sports event? 
-Did the organization promote the sustainable actions 
implemented after the sports event? 

Energy Consumption -Did the organization implement a plan or 
measures for energy consumption 
management? 

-Did the organization implement measures to reduce 
fossil energy use? 
-Did the organization have a system to track at least 
one Level 1 carbon footprint item? Level 1 carbon 
footprint refers to direct emissions produced by 
activities under the direct control of the sports event 
organization. 
-Did the organization implement compensatory 
measures to offset the carbon footprint of the sports 
event derived from energy consumption? 
-Did the organization allocate funds from the sports 
event to environmental causes or environmental 
conservation? 
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Environmental 
Assessment 

-Did the organization implement a plan or 
measures for restoration or maintenance? 

-Once the event was over, did the organization 
conduct a trail degradation assessment? 
-After the conclusion of the event, did the 
organization use strategies to assess the preservation 
of the environment? 
-Once the event was over, did the organization apply 
or implement any socio-environmental perception 
survey for the participants? 

Study 3. Preliminary Evaluation of the Scale (Pilot Study) 

As a result of the qualitative analysis in Study 2, a total of 44 items and 
7 dimensions were validated, along with data points on the 
Sociodemographic Characteristics of the Organizer and the Typology of 
the Sports Event. Of the 44 qualitatively validated items, 20 are classified 
as non-mandatory and 24 as mandatory. These 24 items, selected for the 
reliability analysis, were designed with dichotomous responses to capture 
key aspects of sustainability that require clear, definitive answers, 
ensuring consistency and reliability in the data collected. The remaining 
items, validated in Study 2, were not included in the reliability analysis. 

This study which included one phase (see Figure 1), aimed to assess the 
internal consistency of the questionnaire scales in measuring the 
theoretical constructs. To perform this analysis, the items were 
reorganized back into their initial broad areas (environmental and 
socioeconomic), rather than the more specific dimensions, to facilitate a 
clearer analysis of the overall reliability (Table 9). 

Methodology Study 3 

Participants 

The sample in this study consisted of 101 organizers of sports events 
held in natural areas of Catalonia. Almost 90% of participants were men, 
with less than 15% being women and only a few identifying as non-binary 
or preferring not to disclose their gender. The majority of respondents 
were between 41 and 60 years old (66%), and had completed some level of 
university studies, including bachelor (31%), master’s degree (28%) or 
doctoral degree. Over 90% of the participants had primary roles in event 
planning and coordination, with nearly half (44%) having more than 10 
years of experience in the field (Table 8). 

Table 8. Sociodemographic profile of event organizers. 

Variable Category N % 
Gender Male 86 85% 

Female 13 13% 
Non- binary 1 1% 
Prefer not to respond 1 1% 

Age 20–30 4 4% 
31–40 15 15% 
41–50 34 34% 
51–60 33 33% 
Over 61 15 15% 

Educational Level Secondary education 42 42% 
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University education 31 31% 
Master’s degree 21 21% 
Doctoral degree 7 7% 

Main Role Planning and coordination 91 90% 
Others 10 10% 

Years of experience 1–5 28 28% 
6–10 29 29% 
11–15 25 25% 
16–20 8 8% 
Over 21 11 11% 

Procedure 

To conduct this, the 24 mandatory items were reorganized into their 
initial broad areas (environmental and socioeconomic), rather than the 
more specific dimensions, in order to facilitate a clearer analysis of overall 
reliability. The specific items for each dimension can be found in the 
results section of each dimension. 

In Phase 6, a non-probabilistic convenience sampling method was 
employed, with the inclusion criterion requiring participants to be 
organizers of sports events held in natural areas across Catalonia. A 
database of sports events in natural environments was compiled using 
data from the Runedia website, a pioneering platform for sports event 
information in Spain since 2007. Runedia consolidates details of sports 
events organized by autonomous communities, including contact 
information. Additionally, a search was conducted on Buscametas, 
another event database. It was noted that within a year, Runedia 
registered 31.65% more mountain races and hikes, further justifying the 
choice of this website for gathering event data. 

It is important to clarify that the database contains 622 confirmed 
sports events, not organizers. These events, covering various sports 
disciplines such as trail running, mountain biking, orienteering, hiking, 
and Nordic walking, were confirmed by Runedia based on their scheduled 
dates. The database was further enriched with additional data retrieved 
from official sports federation websites. 

According to [35], no universal criterion applies to all questionnaire 
development processes. Since a single organizer can manage multiple 
events, the sample size was determined based on the average number of 
events each organizer managed, which was 4.1 events per organizer, as 
indicated by survey responses. Dividing the 622 recorded events by this 
average number, the estimated number of organizers was approximately 
151. To achieve a margin of error of 6%, it was calculated that at least 98 
responses were needed. This margin was considered appropriate given 
that organizers may oversee multiple events and that there is no formal 
registry of sports event organizers in Catalonia. The final sample exceeded 
expectations, with 101 responses collected, surpassing the threshold 
necessary for the desired margin of error. 

Data collection took place between February and August 2024. The 
survey was developed in both Catalan and Spanish and administered 
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online via the Kobotoolbox®  platform to efficiently distribute the survey to 
the contacts in the established database. Informed consent was explicitly 
requested in the written introduction of the survey, which was sent by 
email to the participants. The introduction clearly outlined the purpose of 
the study, how the data would be used, and the participants' rights, 
including their right to confidentiality and voluntary participation. 
Consent was implicitly given when participants completed and submitted 
their responses. No minors or vulnerable groups were involved in this 
study. 

Data analysis was performed using SPSS version X (IBM Corp., Armonk, 
NY, USA). A frequency descriptive analysis was conducted to better 
understand the distribution and response patterns across the 24 
mandatory items. Additionally, a reliability analysis using the OMEGA 
coefficient was performed for these items. This test was chosen due to the 
sample size and the binary nature of the items. Since the sample was not 
randomly selected and organizers could manage several events, the 
OMEGA reliability test was deemed appropriate to assess the internal 
consistency of the items in the context of the study and the sample 
characteristics. 

Results Study 3 

Phase 6. Preliminary Evaluation of the Psychometric Properties of the 
Scale (Pilot Study) 

The descriptive analysis of the Environmental Area revealed two key 
differences. First, with regard to initiatives aimed at minimizing 
transportation impacts, only 32.7% of organizers reported implementing 
measures, while 67.3% did not, indicating a significant gap in actions 
related to this crucial aspect of sustainability (Table 9). The second notable 
difference was in the adoption of measures to reduce light pollution. Here, 
47.5% of organizers stated they had implemented such measures, while 
52.5% had not, reflecting an almost equal split in the adoption of practices 
to mitigate this type of pollution (Table 9). Regarding the reliability of the 
Environmental Area and its 14 items, the results show an Omega 
coefficient of 0.73, indicating acceptable reliability (Table 9). 

Table 9. Descriptive analysis of environmental sustainability measures in sporting events with reliability 
coefficient (OMEGA (ω = 0.73)). 

Environmental Area Items (n = 14) Yes No 
N % N % 

Did the sporting event have measures to reduce noise pollution? 60 59.4 41 40.6 
Did the sporting event have measures to reduce light pollution? 48 47.5 53 52.5 
Does the sporting event have any environmental certification? 16 15.8 91 90.1 
Did the organization recycle? 96 95.5 5 5.0 
Did the organization reuse products? 93 92.1 8 7.9 
Did the organization prioritize the use of biodegradable products? 61 60.4 40 39.6 
Once the sporting event was over, did the organization clean up and remove the waste from the area 
where the event took place? 

99 98.9 2 2.0 

Did the organization implement initiatives to minimize the impact of transportation? 33 32.7 68 67.3 
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Did the organization implement communication strategies prioritizing the use of minimal material? 93 92.1 8 7.9 
Did the organization implement measures to reduce fossil energy use? 54 53.5 47 46.5 
Did the organization have a system for tracking at least one level 1 carbon footprint item? 5 5.0 96 95.0 
Did the organization implement compensatory measures to counteract the carbon footprint of the 
sporting event derived from energy consumption? 

11 10.9 90 89.1 

Once the event was finished, did the organization conduct an evaluation of trail degradation? 27 26.7 74 73.3 
After the event concluded, did the organization use strategies to assess the preservation of the 
environment? 

21 20.8 80 79.2 

In the socioeconomic area, two significant differences emerged from 
the descriptive analysis. The first concerns the promotion of sustainable 
actions for participants during the event, with only 33.7% of organizers 
reporting the implementation of such actions, compared to 66.3% who did 
not (Table 10). Second, 55.4% of organizers applied rules and sanctions to 
encourage environmental care during the competition, with 44.6% not 
doing so, suggesting uneven prioritization of sustainability in the 
competitive setting (Table 10). The socioeconomic area, comprising 10 
items, showed an Omega coefficient of 0.69, indicating acceptable 
reliability for this dimension (Table 10). 

Table 10. Descriptive analysis of socioeconomic sustainability measures in sporting events with reliability 
coefficient (OMEGA (ω = 0.69)). 

Socioeconomic Area Items (n = 10) Yes No 
N % N % 

Before the competition, were the routes publicly communicated? 90 89.1 11 10.9 
Did the sporting event have competition rules and sanctions aimed at promoting environmental care? 56 55.4 45 44.6 
Did the organization implement actions to reduce product consumption? 86 85.1 15 14.9 
Did the organization prioritize the consumption of local products (KM 0)? 94 93.1 7 6.9 
Did the organization promote the environmental values of the area where the sporting event took place? 68 67.3 33 32.7 
Did the organization implement environmental awareness actions for the local community or 
participants’ companions? 

24 23.8 77 76.2 

Did the organization promote sustainable actions for participants during the sporting event? 34 33.7 67 66.3 
Did the organization promote the sustainable actions implemented after the sporting event? 29 28.7 72 71.3 
Did the organization allocate funds from the sporting event to environmental causes or conservation of 
the surroundings? 

12 11.9 89 88.1 

Once the event was over, did the organization apply or implement any socio-environmental perception 
survey to the participants? 

17 16.8 84 83.2 

As a final outcome of Study 3, the inclusion of the 14 items from the 
environmental area and the 10 items from the socioeconomic area as 
mandatory items is upheld, providing evidence of their reliability. The 
items for each dimension, within the areas, are presented in Table 6. 

GENERAL DISCUSSION AND CONCLUSIONS 

The main objective of this multi-study was to develop a reliable 
questionnaire to measure the level of sustainability in the organization of 
sports events in natural areas, aiming to provide evidence supporting its 
consistency. To achieve this, a qualitative validation process was 
implemented in the first two studies, validating 7 dimensions and 44 items 
qualitatively, and a preliminary reliability assessment was conducted in 
the third study, which included the validation of items classified as 
mandatory that met the dichotomous nature required for this test. The 
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final result was the preliminary quantitative validation of 24 items 
classified as mandatory and 20 non-mandatory items, the latter being 
validated in the qualitative process. 

This multi-study validation approach can significantly enhance the 
robustness of results and conclusions, as highlighted by [47]. However, its 
use in sports management is uncommon, with most studies relying on 
traditional validation methods. For example, the study by [48] focused on 
factor analysis and reliability testing to assess perceived quality in 
women’s football sports management, without using a multi-study 
approach. Similarly, [49] validated a questionnaire aimed at 
understanding the opinions of sports managers and facilitators, but 
without integrating multiple interrelated studies. 

A more specific example related to this study is the work by [50], which 
employed the Delphi method to identify key indicators for assessing the 
impact of international sports events in Taiwan, also without a multi-study 
design. These examples highlight the rarity of multi-study approaches in 
sports management. 

This study, which integrates qualitative processes and preliminary 
quantitative analysis, demonstrates the potential of this approach in 
strengthening the validation of instruments in the field. 

This study used a multi-study approach combining qualitative and 
quantitative phases. Initially, items were selected through a scoping 
review, a method that helps map existing evidence and identify relevant 
areas, as noted by [51], These items were then refined through expert 
evaluation with 10 experts, improving the reliability of the process, as 
emphasized by [41]. Interviews were subsequently conducted to further 
refine the questionnaire, providing qualitative feedback to improve its 
design, as discussed by [52]. Finally, a preliminary quantitative validation 
was carried out to assess internal consistency, ensuring that the items 
accurately measure the intended construct, as highlighted by [53]. 

After completing the validation process, the second significant 
contribution of this study lies in the resulting dimensions and their 
respective items. The dimension with the highest number of items (7 non-
mandatory and 5 mandatory) was Design and Environmental Planning, 
which covers key aspects such as implementing measures to comply with 
local environmental regulations, reducing noise and light pollution, and 
obtaining environmental certifications, among others. Environmental 
design and planning in sports events are crucial for minimizing 
environmental impact and promoting ecological awareness, as 
highlighted by [54]. In this regard, [55] points out that event organizers are 
gradually adopting more sustainable formats, aligning with 
environmental concerns and protections in event organization. 

Another relevant dimension with 7 items in this study was Waste 
Minimization and Responsible Consumption (1 non-mandatory and 6 
mandatory), focusing on reducing product consumption, promoting 
recycling and reuse, and prioritizing the use of local and biodegradable 
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products. These items align with the recommendations of [56], who 
present an effective waste management framework for sports events, 
detailing how to manage waste throughout the various stages of an event. 

The dimension Communication and Strategic Alliance Creation, with 6 
items (1 non-mandatory and 5 mandatory), was also crucial, as it 
incorporates communication plans centered on sustainability, promoting 
local environmental values, and implementing environmental awareness 
actions for the local community and participants. These communication 
aspects are becoming increasingly relevant. In fact, [57] developed an 
evaluation model for sustainability campaigns in sports, which measures 
the effectiveness of communication strategies in promoting sustainable 
behaviors during events and their long-term impact. 

With 5 items (5 non-mandatory), we find the dimension Social Event 
Design and Planning, which includes measures to ensure the safety of 
participants, preventive and evacuation plans, as well as a legacy plan for 
the local community and the promotion of the SDGs during the event. This 
approach has been widely accepted, considering that sports can be an 
agent of social change and a means to measure and achieve the SDGs, as 
highlighted by [58] in their study on the contribution of sports to the SDGs. 

The dimension Mobility and Transport, with 5 items (4 non-mandatory 
and 1 mandatory), addresses strategies for rationalizing travel and 
minimizing transportation impact in sports events, as well as regulating 
access to high-value conservation areas and designating parking zones. 
Ref. [59] confirms the relevance of this dimension in the questionnaire, as 
they discuss a mutually beneficial relationship between event 
sustainability and sustainable transport, demonstrating that 
implementing such measures can improve both the environmental and 
social sustainability of events while contributing to their economic 
viability. 

At the same level in terms of the number of items (1 non-mandatory 
and 4 mandatory), we find the dimension Energy Consumption, which 
includes measures to reduce fossil energy use, track the direct carbon 
footprint of the event, offset emissions, and allocate funds to 
environmental causes. Tracking the carbon footprint is particularly 
relevant in this study, as [60] mention that sports contribute to climate 
change through carbon emissions. However, they also acknowledge the 
need to address gaps in carbon accounting tools, which makes this study 
an important step toward implementing these mitigation measures in the 
sports context. 

Finally, with a reduced number of 4 items (1 non-mandatory and 3 
mandatory), the dimension Environmental Assessment focuses on 
restoring the environment before, during, and after a sports event. This 
dimension includes evaluating trail degradation and implementing socio-
environmental perception surveys. [61] highlights the importance of post-
event assessments, as they allow measuring impacts on natural 
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environments and applying corrective measures to mitigate the negative 
effects of sports events in protected areas. 

When comparing some validated tools related to the measurement of 
sustainability in sports events with this study, we find those [18], which 
constructs and validates a research instrument based on the SDGs, 
distributed across three dimensions: social, economic, and environmental, 
aimed at sports organizers in Belgium. 

The study by [62], where the goal was to develop a measurement tool 
to help determine the degree of perceived social responsibility, 
understood as a specific aspect of sustainability, by residents at small- and 
medium-scale sports events, to guide sports managers in designing events 
focused on the dimensions of Sustainable Sports Activity, Social Cohesion, 
and Well-Being. Similarly, [50], which identifies appropriate indicators for 
assessing the impact of international sports events in Taiwan through the 
Delphi study, where four areas are identified: sporting, economic, social, 
and environmental. 

These studies show both significant similarities and differences. The 
dimensions of Design and Environmental Planning and Waste 
Minimization and Responsible Consumption in this study align with the 
items of [18], who also advocate for waste management and sustainability. 
However, this study adopts a more specific approach to reducing pollution 
and obtaining environmental certifications, with a greater number of 
items. On the other hand, the study by [62], which focuses more on 
Corporate Social Responsibility, notably emphasizes local impact, which is 
also reflected in the Social Event Design dimension of this study, related to 
social cohesion and local pride. 

The dimension Communication and Strategic Alliance Creation in this 
study shares similarities with [61], in terms of social inclusion and 
community development, but it differentiates itself by integrating more 
specific strategies to strengthen environmental awareness. Regarding 
environmental impact, this study introduces the Environmental 
Assessment dimension, which is not addressed in as much detail in 
previous studies. While [18,62], agree on the importance of reducing 
emissions, this study adds a post-event approach, allowing for more 
comprehensive mitigation of impacts. Additionally, the Mobility and 
Transport dimension in this study, which includes planning for parking 
and eco-friendly transportation, aligns with [49], but with more detailed 
management. 

In summary, the items related to Design and Environmental Planning, 
Social Event Design and Planning, Waste Minimization, Mobility and 
Transport, Communication and Strategic Alliance Creation, and Energy 
Consumption align with validated tools from previous studies but offer 
more detailed and specific approaches. However, this study integrates the 
Environmental Assessment dimension with regard to post-event 
management and strategic alliances for long-term sustainability, an aspect 
not significantly addressed in the previously mentioned studies. It is 
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important to note that two of these tools are primarily aimed at general 
sports event organizers, highlighting the limited literature available on 
validated tools specifically designed to measure sustainability in events 
held in natural areas. 

This study provides valuable insights for sports event organizers 
seeking to implement sustainable practices in natural areas. The validated 
questionnaire developed in this research offers a comprehensive tool for 
measuring sustainability across several key dimensions. Sports managers 
can use this tool to assess and improve the sustainability of their events, 
focusing on the various dimensions and items covered in the 
questionnaire, which can serve as a guide to advancing in the diverse 
aspects encompassed by sustainability. By adopting this multidimensional 
approach, managers can better align their events with sustainability goals, 
contributing to environmental preservation and social development. 

The main contributions of this study are the introduction of the multi-
study approach in the field of sports management through a reliable 
process, and the depth provided in each dimension. A notable contribution 
is the Environmental Assessment dimension, which addresses post-event 
management and strategic alliances for long-term sustainability, an aspect 
not significantly addressed in the previously mentioned studies. This study 
also addresses a gap in the literature, as validated tools for measuring 
sustainability in events held in natural areas, aimed at organizers, are 
scarce, which helps advance this area of research. 

LIMITATION AND FUTURE DIRECTIONS 

The main limitation of this study was the sample size, particularly 
regarding sports event organizers. As mentioned earlier, a single 
organizer may manage multiple events, and these records are not 
currently formalized. 

Therefore, for future studies, it would be advisable to expand the 
sample to include event organizers on a national level, for example, 
throughout Spain, or to explore other international contexts. This would 
allow for the evaluation of the tool’s applicability and robustness across a 
wider range of situations and environments. 
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APPENDIX A 

Table A1. Classification of mandatory and non-mandatory items with examples. 

Dimension Non-Mandatory Items (n = 20) Mandatory Items (Validated through a Reliability Test) (n = 24) 
Design and Planning of 
Environmental Aspects 

-Did the sports event have a plan or measures to reduce its impact 
on the territory? 
-How many routes of the sports event were held at night? 
-From your point of view, was the organization aware of the 
environmental regulations specific to the territory where the sports 
event took place? 
-If the sports event took place in a protected natural area, was the 
organization aware of the required environmental permits and 
authorizations? 
-If the route crossed private properties, was the organization aware 
of the necessary environmental permits and authorizations? 
-If the sports equipment had an impact on the environment, did the 
organization regulate the use of this equipment? For example: 
limiting the use of a specific type of poles in mountain races 
-If the route crossed fragile areas, areas of high conservation value, 
with rich flora and fauna, did the organization provide participants 
with information about the location of these areas? 

-Did the sports event have measures to reduce noise pollution? For example: 
placing audio equipment outside fragile areas (areas of high conservation value, 
with rich flora and fauna) 
-Did the sports event have measures to reduce light pollution? For example: 
prioritizing natural light or using low-energy and energy-saving devices 
-Before the competition, were the routes publicly disclosed? 
-Did the sports event have competition rules and penalties aimed at promoting 
environmental care? For example: penalties for leaving waste in non-designated 
areas 
-Does the sports event have any environmental certification? For example: the 
sustainable sports event seal from the COE, UNE-ISO 20121, ISO 14064, or green 
sport flag, etc. 

Design and Planning of 
Social Aspects 

-Did the organization implement a plan or preventive, reactive, 
evacuation, and continuity measures to ensure the safety of 
participants and spectators? For example: measures to detect areas 
of spectator accumulation 
-Did the organization establish a legacy plan or measures for the 
local community? For example: sports legacy: initiatives that 
promote sports practice in the local community, considering aspects 
such as social, sports, or environmental legacy 
-Did the organization try to hire workers from the local community? 
-Did the organization offer the local community the opportunity to 
participate as volunteers in the sports event? 
-If actions were taken to promote any of the United Nations 
Sustainable Development Goals, select those that were addressed in 
the sports event 

 



 
Journal of Sustainability Research 30 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

Minimization of Waste 
and Responsible 
Consumption 

-Did the sports event have a plan or measures for managing the use 
and/or consumption of products? 

-Did the organization implement actions to reduce product consumption? For 
example: planning the purchase of food to avoid waste 
-Did the organization recycle? For example: installation of recycling points 
-Did the organization reuse products? For example: reuse of signage for different 
editions of the sports event 
-Did the organization prioritize the consumption of local products? For example: 
purchases made from local community suppliers 
-Did the organization prioritize the use of biodegradable products? For example: 
use of biodegradable materials in route signage 
-After the sports event, did the organization clean up and remove the waste from 
the area where the event took place? For example: immediate removal of 
signage on the same day the event ended 

Mobility and Transport -Did the sports event have a plan or measures to rationalize travel? 
-If the route crossed fragile areas, areas of high conservation value, 
with rich flora and fauna, did the organization implement actions to 
control access and the movement of participants? 
-If the route crossed fragile areas, areas of high conservation value, 
with rich flora and fauna, did the organization implement actions to 
control access and the movement of spectators? 
-Did the organization designate vehicle parking areas? 

-Did the organization implement initiatives to minimize the impact of 
transportation? For example: providing buses for participants and/or spectators 
to access the sports event 

Communication and 
Creation of Strategic 
Alliances 

-Did the organization implement a plan or measures for 
communication oriented towards sustainability? 

-Did the organization implement communication strategies prioritizing the use 
of minimal materials? For example: the event program and route 
communications in digital form 
-Did the organization promote the environmental values of the territory where 
the sports event took place? For example: providing information at the main 
event location about the area and its characteristics 
-Did the organization develop environmental awareness actions for the local 
community or participants’ companions? For example: informational talks about 
recycling 
-Did the organization promote sustainable actions for participants during the 
sports event? For example: leave no trace practices, eco-messages, etc. 
-Did the organization promote the sustainable actions implemented after the 
sports event? For example: communicating through social media the strategies 
carried out to minimize environmental impacts 
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Energy Consumption -Did the organization implement a plan or measures for energy 
consumption management? 

-Did the organization implement measures to reduce fossil energy use? For 
example: planning the timing of the sports event according to sunlight 
-Did the organization have a system to track at least one Level 1 carbon footprint 
item? Level 1 carbon footprint refers to direct emissions produced by activities 
under the direct control of the sports event organization. For example: tracking 
emissions produced by event organization vehicles 
-Did the organization implement compensatory measures to offset the carbon 
footprint of the sports event derived from energy consumption? For example: 
conservation projects in the event area. 
-Did the organization allocate funds from the sports event to environmental 
causes or environmental conservation? For example: donating a percentage of 
the registration fees from participants 

Environmental 
Assessment 

-Did the organization implement a plan or measures for restoration 
or maintenance? For example: interventions and solutions aimed at 
keeping the different areas where the sports event took place in 
perfect condition 

-Once the event was over, did the organization conduct a trail degradation 
assessment? 
-After the conclusion of the event, did the organization use strategies to assess 
the preservation of the environment? For example: assessing the impact of the 
sports event on watercourses, flora, or fauna 
-Once the event was over, did the organization apply or implement any socio-
environmental perception survey for the participants? 



 
Journal of Sustainability Research 32 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

REFERENCES 

1. Malchrowicz-Mośko E, Botiková Z, Poczta J. “Because we don’t want to run in 
smog”: Problems with the sustainable management of sport event tourism in 
protected areas (A case study of national parks in Poland and Slovakia). 
Sustainability. 2019;11(2):325. doi: 10.3390/su11020325. 

2. Sumanapala D, Wolf ID. Think globally, act locally: Current understanding 
and future directions for nature-based tourism research in Sri Lanka. J Hosp 
Tour Manag. 2020;45:295-308. doi: 10.1016/j.jhtm.2020.08.009. 

3. Botella-Carrubi D, Móstoles R, Escriva-Beltran M. Penyagolosa trails: From 
ancestral roads to sustainable ultra-trail race, between spirituality, nature, 
and sports. A case of study. Sustainability. 2019;11:6605. doi: 
10.3390/su11236605. 

4. Newsome D, Lacroix C. Changing recreational emphasis and the loss of 
'natural experiences’ in protected areas: An issue that deserves consideration, 
dialogue, and investigation. J Tour Leis Stud. 2011;17:315-34. doi: 
10.6267/JTLS.2011.17(2)9. 

5. Heck S. Assessing the ecological impact of ultramarathon events in protected 
natural sites: ‘Le Grand Raid Réunion’. Heritage. 2019;2(1):621-39. doi: 
10.3390/heritage2010048. 

6. Graefe A, Mueller J, Taff B, Wimpey J. A comprehensive method for evaluating 
the impacts of race events on protected lands. Soc Nat Resour. 
2019;32(11):1155-70. doi: 10.1080/08941920.2019.1583396. 

7. McCullough B, Orr M, Watanabe N. Measuring externalities: The imperative 
next step to sustainability assessment in sport. J Sport Manag. 2020;1:1-10. doi: 
10.1123/jsm.2019-0254. 

8. Tomino A, Perić M, Wise N. Assessing and considering the wider impacts of 
sport-tourism events: A research agenda review of sustainability and 
strategic planning elements. Sustainability. 2020;12(11):4473. doi: 
10.3390/su12114473. 

9. Wise N, Perić M, Ðurkin J. Benchmarking service delivery for sports tourism 
and events: Lessons for Gorski kotar, Croatia from Pokljuka, Slovenia. Eur J 
Tour Res. 2019;22:107-28. 

10. Legido J, Ruiz J, Brito E, Navarro R, Navarro M. Pekín 2008 ¿Juegos Olímpicos 
verdes? Canarias Med Quirúrg. 2008;6(16):36-46. 

11. Fermeglia M. The show must be green: Hosting mega-sporting events in the 
climate change context. Carbon Clim Law Rev. 2017;11(2):100-9. 

12. International Olympic Committee. Olympism365—Strengthening the Role of 
Sport as An Enabler of the SDGs. Lausanne (Switzerland): International 
Olympic Committee; 2022. Available from: 
https://olympics.com/ioc/olympism365. Accessed 24 Jul 2025. 

13. United Nations Environment Programme. Sports for Nature: Setting a 
Baseline—Handbook. Nairobi (Kenya): UNEP; 2022. Available from: 
https://www.unep.org/resources/publication/sports-nature-setting-baseline-
handbook. Accessed 18 May 2025. 

https://olympics.com/ioc/olympism365
https://www.unep.org/resources/publication/sports-nature-setting-baseline-handbook
https://www.unep.org/resources/publication/sports-nature-setting-baseline-handbook


 
Journal of Sustainability Research 33 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

14. Vu HM, Ngo VM. Strategy development from triangulated viewpoints for a 
fast-growing destination toward sustainable tourism development—a case of 
Phu Quoc Islands in Vietnam. J Tour Serv. 2019;10(18):117-40. 

15. Zielińska A. Sustainable development as a determinant of functioning the 
valuable natural areas. Econ Sociol. 2010;3:161-72. doi: 10.14254/2071-
789X.2010/3-1A/11. 

16. Scrucca F, Severi C, Galvan N, Brunori A. A new method to assess the 
sustainability performance of events: Application to the 2014 World 
Orienteering Championship. Environ Impact Assess Rev. 2016;56:1-11. doi: 
10.1016/j.eiar.2015.08.002. 

17. Jones C. Assessing the impact of a major sporting event: The role of 
environmental accounting. Tour Econ. 2008;14:343-60. doi: 
10.5367/000000008784460382. 

18. Hugaerts I, Scheerder J, Helsen K, Corthouts J, Thibaut E, Könecke T. 
Sustainability in participatory sports events: The development of a research 
instrument and empirical insights. Sustainability. 2021;13(16):6034. doi: 
10.3390/su13116034. 

19. Zhang Y, Park K. How to develop a sustainable and responsible hallmark 
sporting event?—Experiences from the Tour of Qinghai Lake International 
Road Cycling Race, using IPA method. Int J Tour Sci. 2015;15:59-69. doi: 
10.1080/15980634.2015.1118877. 

20. Scott D, Steiger R, Rutty M, Fang Y. The changing geography of the Winter 
Olympic and Paralympic Games in a warmer world. Curr Issues Tour. 
2019;22:1301-11. doi: 10.1080/13683500.2018.1436161. 

21. Lim D, Park S. A study of measures for sustainable sport. Sustainability. 
2023;15(17):12732. doi: 10.3390/su151712732. 

22. Perić M, Đurkin J, Wise N. Leveraging small-scale sport events: Challenges of 
organising, delivering, and managing sustainable outcomes in rural 
communities, the case of Gorski Kotar, Croatia. Sustainability. 2016;8(12):1337. 

23. Golob A, Lesjak M, Fabjan D, Jere-Jakulin T, Stamenković I. Assessment of 
sustainability of sports events (Slovenia). Turizam. 2015;19(2):71-83. doi: 
10.5937/TURIZAM1502071G. 

24. Vrondou O, Dimitropoulos P, Gaitanakis L. International sports bodies’ 
application of ecological sustainability mechanisms affecting sport tourism 
related natural environment. In: Katsoni V, Spyriadis T, editors. Smart 
tourism as a driver for culture and sustainability. Cham (Switzerland): 
Springer; 2019. p. 373-83. doi: 10.1007/978-3-030-03910-3_33. 

25. Trendafilova S, McCullough B, Pfahl M, Nguyen S, Casper J, Picariello M. 
Environmental sustainability in sport: Current state and future trends. Glob J 
Adv Pure Appl Sci. 2014;3(1):9-14. 

26. Brownlie S, Bull JW, Stubbs D. Mitigating Biodiversity Impacts of Sports 
Events. Gland (Switzerland): IUCN; 2020. Available from: 
https://doi.org/10.2305/IUCN.CH.2020.04.en. Accessed 24 Jul 2025. 

27. Mallen C, Stevens J, Adams L, McRoberts S. The assessment of the 
environmental performance of an international multi-sport event. Eur Sport 
Manag Q. 2010;10:122-97. doi: 10.1080/16184740903460488. 

https://doi.org/10.2305/IUCN.CH.2020.04.en


 
Journal of Sustainability Research 34 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

28. Nazari L, Moghaddam K. The relationship between environmental knowledge 
and sport event organizers’ support for sustainable management in sport. 
NASS. 2019;1:109-20. doi: 10.22054/NASS.2019.10538. 

29. McCullough B. Advancing sport ecology research on sport and the natural 
environment. Sport Manag Rev. 2023;26:813-33. doi: 
10.1080/14413523.2023.2260078. 

30. Tashakkori A, Teddlie C. Integrating qualitative and quantitative approaches 
to research. In: Bickman L, Rog DJ, editors. The SAGE Handbook of Applied 
Social Research Methods. 2nd ed. Thousand Oaks (CA, US): SAGE Publications, 
Inc.; 2009. p. 283-317. 

31. Lein JK. Futures research and environmental sustainability: Theory and 
method. Abingdon (UK): Taylor & Francis; 2017. 

32. American Educational Research Association, American Psychological 
Association, National Council on Measurement in Education. The Standards 
for Educational and Psychological Testing. Washington (DC, US): American 
Psychological Association; 2014. 

33. Ulloa-Hernández M, Farías-Torbidoni EI, Seguí-Urbaneja J. Sustainable 
practices in the organization of sporting events in protected and unprotected 
natural areas: A scoping review. Manag Sport Leisure. 2024;1-24. doi: 
10.1080/23750472.2024.2381588. 

34. Maloney P, Grawitch MJ, Barber LK. Strategic item selection to reduce survey 
length: Reduction in validity? Consult Psychol J Pract Res. 2011;63(3):162-75. 

35. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quiñonez HR, Young SL. Best 
practices for developing and validating scales for health, social, and 
behavioral research: A primer. Front Public Health. 2018;6:149. doi: 
10.3389/fpubh.2018.00149. 

36. Lawshe CH. A quantitative approach to content validity. Pers Psychol. 
1975;28(4):563-75. 

37. Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content 
validity? Appraisal and recommendations. Res Nurs Health. 2007;30(4):459-
67. doi: 10.1002/nur.20195. 

38. Almanasreh E, Moles R, Chen T. Evaluation of methods used for estimating 
content validity. Res Social Adm Pharm. 2019;15:214-21. doi: 
10.1016/j.sapharm.2018.03.066. 

39. Kline P. A handbook of psychological testing. 2nd ed. London (UK): Routledge; 
Taylor & Francis Group; 1993. 

40. Schinka JA, Velicer WF, Weiner IR. Handbook of psychology. Vol. 2: Research 
methods in psychology. Hoboken (NJ, US): John Wiley & Sons, Inc.; 2012. 

41. Haynes SN, Richard DCS, Kubany ES. Content validity in psychological 
assessment: A functional approach to concepts and methods. Psychol Assess. 
1995;7(3):238-47. doi: 10.1037/1040-3590.7.3.238. 

42. Beatty PC, Willis GB. Research synthesis: The practice of cognitive 
interviewing. Public Opin Q. 2007;71:287-311. doi: 10.1093/poq/nfm006. 

43. Morales Vallejo P. Guide for Constructing Questionnaires and Scales of 
Attitudes. Guatemala: Universidad Rafael Landívar; 2011. Available from: 
https://abacoenred.org/wp-content/uploads/2019/02/Construcción-de-

https://abacoenred.org/wp-content/uploads/2019/02/Construcción-de-cuestionarios-y-escalas-Morales-V.-Pedro-2011.pdf.pdf


 
Journal of Sustainability Research 35 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

cuestionarios-y-escalas-Morales-V.-Pedro-2011.pdf.pdf.  Accessed 18 May 
2025. 

44. Willis GB. Analysis of the cognitive interview in questionnaire design. New 
York (NY, US): Oxford University Press; 2015. 

45. Tourangeau R. Cognitive aspects of survey measurement and 
mismeasurement. Int J Public Opin Res. 2003;15:3-7. doi: 10.1093/ijpor/15.1.3. 

46. Knafl K, Deatrick J, Gallo A, Holcombe G, Bakitas M, Dixon J, et al. The analysis 
and interpretation of cognitive interviews for instrument development. Res 
Nurs Health. 2007;30(2):224-34. doi: 10.1002/nur.20195. 

47. Aczel B, Szaszi B, Nilsonne G, van den Akker OR, Albers CJ, van Assen MALM, 
et al. Consensus-based guidance for conducting and reporting multi-analyst 
studies. eLife. 2021;10:e72185. doi: 10.7554/eLife.72185. 

48. Urquidi VAP, Morquecho-Sánchez R, Espejel HAP, Cavazos EAG, Morales-
Sánchez V, García JAP. Design and validation of the perceived quality 
evaluation questionnaire in the management of women's football. Cuad Psicol 
Deporte. 2024;24(1):200-15. 

49. Blázquez A. Design and validation of a questionnaire to analyze quality 
among employees of public sports services in municipal associations in 
Extremadura. J Sport Sci. 2011;7(3):181-92. 

50. Huang Y, Hsu CM, Zhang JJ. Indicators for measuring effectiveness and impact 
of international sporting events in Taiwan. Sport Soc. 2024;27(2):260-77. doi: 
10.1080/17430437.2023.2221643. 

51. Arksey H, O’Malley L. Scoping studies: Towards a methodological framework. 
Int J Soc Res Methodol. 2005;8(1):19-32. doi: 10.1080/1364557032000119616. 

52. Blaikie N. Designing social research: The logic of anticipation. Cambridge (UK): 
Polity Press; 2000. 

53. DeVellis RF. Scale development: Theory and applications. 4th ed. Thousand 
Oaks (CA, US): Sage Publications; 2017. 

54. Kiani MS, Nazari L. Sustainable development and environmental protection 
at international sporting events. J Humanit Insights. 2021;5(3):25-33. doi: 
10.22034/JHI.2021.291241.1027. 

55. Li X. Critical analysis of the correlation between sport events and the 
environment. Proc Int Conf Glob Polit Socio-Humanities. 2023;32:37-42. doi: 
10.54254/2753-7048/32/20230617. 

56. Rozhdestvenskaya L, Cherednichenko L, Malchugova K, Korotenko V. 
Development of a sustainable environmentally friendly waste management 
system at large mass and sports events (2023 WJC in Novosibirsk). E3S Web 
Conf. 2021;296:02010. doi: 10.1051/e3sconf/202129602010. 

57. Trail GT, McCullough BP. A longitudinal study of sustainability attitudes, 
intentions, and behaviors. Sustain Sci. 2021;16:1503-18. doi: 10.1007/s11625-
021-00954-7. 

58. Morgan H, Bush A, McGee D. The contribution of sport to the sustainable 
development goals: Insights from Commonwealth Games associations. J Sport 
Dev. 2021;9(2):14-29. 

https://abacoenred.org/wp-content/uploads/2019/02/Construcción-de-cuestionarios-y-escalas-Morales-V.-Pedro-2011.pdf.pdf


 
Journal of Sustainability Research 36 of 36 

J Sustain Res. 2025;7(3):e250055. https://doi.org/10.20900/jsr20250055 

59. Chirieleison C, Montrone A, Scrucca L. Event sustainability and sustainable 
transportation: A positive reciprocal influence. J Sustain Tour. 2019;28(2):240-
62. doi: 10.1080/09669582.2019.1607361. 

60. Wilby RL, Orr M, Depledge D, Giulianotti R, Havenith G, Kenyon JA, et al. The 
impacts of sport emissions on climate: Measurement, mitigation, and making 
a difference. Ann N Y Acad Sci. 2023;1519(1):20-33. 

61. Farías Torbidoni EI. Minimización de los impactos medioambientales en los 
eventos deportivos en el medio natural: Las marchas de bicicleta todo terreno. 
Apunts Educ Fís Deporte. 2015;122(4):68-80. doi: 10.5672/apunts.2014-0983.es. 

62. Sánchez-Sáez JA, Segado-Sáegado F, Calabuig-Moreno F, Gallardo Guerrero 
AM. Measuring residents’ perceptions of corporate social responsibility at 
small- and medium-sized sports events. Int J Environ Res Public Health. 
2020;17(23):8798. doi: 10.3390/ijerph17238798. 

 

How to cite this article: 
Ulloa-Hernández M, Seguí-Urbaneja J, Farías-Torbidoni EI. Development and validation of a questionnaire for 
assessing sustainability in sporting events in natural areas: A mixed approach. J Sustain Res. 2025;7(3):e250055. 
https://doi.org/10.20900/jsr20250055. 


