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Abstract

This study aims to determine the effect of a collaborative network governance 
structure in the management of sports practice in protected mountain areas on the 
degree of sustainability of its territorial development. This paper presents the results 
of an analysis of the existing governance in the decision-making processes of four 
conflict situations generated by sports practice in two protected mountain areas, 
and the effects on the development dimensions of each case. The method used to 
collect the data were in-depth qualitative interviews with key stakeholders. To allow a 
comparison between cases, qualitative information was quantified by the definition 
of indices of indicators.
Results show that a correlation exists between the index of collaborative network 
and that of sustainability; that means that the greater the degree of networking and 
collaboration between stakeholders, the higher the degree of sustainability of the 
development generated by the strategy of solutions adopted in each of the analysed 
cases.

Profile

Protected area

Montseny Natural Park 

and Garraf Park 

Mountain range

Cordillera Prelitoral 

and Litoral

Country

Spain

Introduction

The impact of  sports practice on the natural envi-
ronment increasingly concerns scholars from a variety 
of  disciplines (Dingle 2009). There is an urgent need 
to reduce its negative effects and contribute to more 
sustainable development (Mallen et al. 2010).

In recent years there has been an exponential in-
crease in the sports use of  natural areas, resulting in 
their massive use and exploitation (Fyall & Jago 2009). 
This fact led to an intensification of  the impact of  
sports on the natural, social and economic conditions 
of  the territory where they are practiced (De Andrés 
et al. 1995; Lagardera & Martínez 1998). The lack of  
a global response in terms of  policies or regulation 
means that the responsibility falls on the decisions 
taken by the managers and people in charge of  con-
trolling the natural areas. Thus a management model 
needs to be created that offers solutions for sports 
managers in natural areas.

This work aims to contribute to the analysis of  
the effects of  the mode of  governance in the man-
agement of  sports practice on the degree of  sustain-
ability of  the development achieved in natural areas. 
We empirically assess the effects generated by the rela-
tionships established and the collaboration processes 
used by the stakeholders involved on the manage-
ment of  sports practice and on the different dimen-
sions of  the development of  natural areas: ecologi-
cal, economic, social (WCED 1987) and institutional 
(Sepúlveda 2008; Inglés 2013). The main objective 
of  the study is to determine whether a collaborative 
network governance structure in the management of  

sports practice in natural areas generates better effects 
on the degree of  sustainability of  development of  the  
area.

This paper analyses the managing processes of  four 
conflict situations generated by sports practice in two 
protected mountain areas and the effects on the de-
velopment dimensions of  each case. The information 
was gathered through in-depth qualitative interviews 
with key stakeholders and indices of  indicators were 
defined for the quantification of  qualitative data and 
to allow comparison between cases.

Theoretical framework

Governance: collaborative network
To define the notion of  governance, here are two 

of  its broadly used meanings (Mayntz 1998): 
1.	 Governance as an alternative to hierarchical control. Gov-

ernance refers to a new style of  government, based 
on a greater degree of  cooperation between differ-
ent actors (Rhodes 1997); 

2.	 Governance as any form of  social coordination. Govern-
ance is considered a primary form of  constructing 
social order; governance, therefore, also indicates any 
form of  social coordination at any level, especially 
networks (Powell 1990). 

Several studies have focused on the modes of  gov-
ernance of  sports practice or tourism and recreational 
activities in protected natural areas (Durán 2009; Shar-
ma & Kearins 2011). In the present study we focus 
on the concepts of  network and collaboration, coining 
the notion of  collaborative network governance.
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A network is conceived as a current structure (as op-
posed to a metaphorical or analytic tool) that includes multiple 
nodes – agencies and organisations –, and multiple links, usu-
ally involved in collaborative activities (McGuire 2011, 437). 
Agranoff  & McGuire (2003, 4) enforce this definition 
by emphasizing the implementation of  inter-organisa-
tional arrangements to solve problems that could not be solved, or 
easily solved, by individuals. McGuire (2011, 442–443) de-
fines the key elements for the achievement of  effective 
network governance: consensual decision-making, trust, 
power distribution and common knowledge creation.

Collaboration is defined as the union of  appreciations 
and / or tangible resources, such as information, money, work, 
etc., between two or more stakeholders, with the aim of  solving 
a set of  problems that could not be solved individually (Gray 
1985, 912). Thus collaborative network governance 
may be conceived as a form of  governance in which public 
and private actors work collectively in distinctive ways, using 
particular processes to establish laws and regulations for the pro-
vision of  public goods (Ansell & Gash 2008, 546).

Several studies reveal the importance of  the par-
ticipation of  different stakeholders in decision making 
(Saarikoski et al. 2010) on the effects towards more 
sustainable development of  the territory; it is also 
pointed out in the particular case of  protected moun-
tain areas (Erol et al. 2011; Hovardas & Poirazidis 
2007; Lane 2003).

In this study the degree of collaborative network gov-
ernance is defined by the coincidence of  objectives 
among stakeholders, the degree of  consensus and 
trust in decision making and the intensity, duration 
and regularity of  their relationships (Inglés 2013; In-
glés & Puig 2015).

Sustainable development
The conceptual core of  sustainability, from which 

sustainable development arises, is that current decisions 
should not impair the expectations for maintaining or improving 
future living standards (Repetto 1985, 10).

The most broadly used definition of  sustainable 
development is the one put forward in the Brundtland 
report (WCED 1987, 43), which conceives it as the de-
velopment that meets the needs of  the present without compro-
mising the ability of  future generations to meet their own needs. 
The concept of  sustainable development has been 
traditionally divided into three parts – environmental, 
economic and social – and each part represents a pillar 
(WCED 1987). Further studies have expanded it by 
introducing a fourth element: the institutional dimen-
sion (Meadowcroft et al. 2005). 

In this study sustainable development is conceived 
as a system composed of  four dimensions: social, eco-
nomic, environmental and political-institutional, and 
of  the interactions within each of  them and between 
one dimension and another (Sepúlveda 2008; Inglés 
2013; Inglés & Puig 2015). Achievement of  genuine 
sustainable development therefore requires achieving 
a balance between its four dimensions.

Method

This article presents a case study design. It is based 
on the analysis of  four conflicts developed in two 
protected mountain areas in Catalonia (Spain). A total 
of  twenty face-to-face in-depth interviews were car-
ried out with key stakeholders involved in the deci-
sion-making process developed to solve each of  the 
conflicts in the past. The interviewees were selected 
using the snowball technique and following the steps 
defined by Heinemann (2003). Data collection took 
place between October 2011 and June 2012. Inter-
viewees were introduced to the topic in a broad way 
to let them express themselves on the different di-
mensions that were analysed in relation to each case 
(see Table 1). An interview guide featuring the main 
dimensions and variables was presented to the inter-
viewees. Afterwards they were asked to talk about all 
of  them in the order they preferred. Appendix lists the 
dimensions and the variables that the interviewer had 
used to encourage the interviewee to talk about each 
of  them. The interviews lasted one hour and twelve 
minutes on average. 

The resulting texts of  the interview transcriptions 
were analysed using QSR NVivo (QSR International 
Pty 1999–2008). Indicators indices were defined to al-
low the comparison between the four cases (see Ta-
ble 1), and were based on the perceptions of  the inter-
viewees on each dimension, after quantification of  the 
qualitative information.

Table 1 – Concepts, dimensions and indices of  indicators
Concepts Dimensions Indices

Mode of govern-
ance

•  Network of  
relationships

•  Collaborative  
processes

Collaborative 
network index

Consequences on 
the sustainability of 
the development

•  Ecological dimension
•  Social dimension
•  Economic dimension
•  Institutional dimension

Sustainability 
index

The case studies. Two protected mountain 
areas: four conflicts

The analysis is focused on protected mountain areas 
classified under the Natural Park preservation category 
defined by Law 12/1985 of  natural areas, enforced by 
the Government of  Catalonia (Spain). This selection 
ensured a minimum management structure, where the 
mode of  governance could be analysed, which could 
not be guaranteed in any non-protected mountain 
area. Furthermore, in each of  the areas we selected 
two conflicts that had been generated by some kind of  
sports practice. 

The following maps (Figure 1 & 2) show the 
boundaries and location of  the two case studies in Cat-
alonia (Spain): Montseny Natural Park (41° 47’ 36’’ N, 
2° 24’ 11’’ E) and Garraf  Park (41° 16’ 26’’ N, 
1° 54’ 51’’ E). 
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Figure 1 – Location and boundaries of  Montseny Natural Park (Generalitat de Catalunya 2014). 

Figure 2 – Location and boundaries of  Garraf  Park (Generalitat de Catalunya, 2014).
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Acronyms were used to identify each of  the con-
flict situations in the text and in figures and tables. 
MO corresponds to Montseny Natural Park and GA 
to Garraf  Park. Each letter corresponds to a conflict 
(A: hang-gliding; B: ultra-trail race; C: climbing; D: 
hunting).

1. Montseny Natural Park (MO) covers a total area of  
31 064 hectares. It was designated as a natural park in 
1987; it is one of  the oldest natural parks in Catalonia 
and was included in the World Network of  Biosphere 
Reserves by UNESCO in 1978. 
-- MO.A. Hang-gliding. A high degree of  land erosion 

in the hill of  Turó de l’Home (1 708 m) was caused 
by the access of  motorized vehicles, including the 
hang-gliders.

-- MO.B. Ultra-trail race. The Matagalls-Montserrat 
Trail Race is a non-competitive endurance race on 
mountain trails that consists of  getting from the 
top of  Matagalls (1 699 m), to Montserrat (709 m), 
a distance of  83.4 km, in under 24 hours. A large 
increase in the number of  participants generated 
i) severe erosion in the soil conditions of  the area 
at the top of  Matagalls; and ii) severe congestion 
in adjacent villages, impeding communication and 
traffic of  the inhabitants.

The key stakeholders interviewed were the direc-
tor of  the natural park, the mayor of  the municipality 
where the trail race starts, two representatives of  the 
hang-gliders and one representative each of  the Cata-
lan Aerial Federation, of  the hiking association that 
organizes the trail race, of  the park informers, of  the 
park officers and of  an ecologist group (n=10).

2. Garraf  Park (GA) extends over an area of  
12 377 hectares. Its Special Plan was approved in 1986, 
it is included in the Catalan Natural Interest Areas 
Plan (PEIN), and its designation as a natural park is 
being processed. 
-- GA.C. Climbing. The increase in the number of  

climbers conflicted with the preservation of  the 
habitat and nesting of  raptors in the walls. The 
birds felt threatened and forced to leave the area.

-- GA.D. Hunting. The increase in the number of  
hunters and the lack of  restrictions, temporal and 
spatial limitations or regulation in the area led to a 
decrease in its biodiversity.

The key stakeholders selected in this case were the 
director of  the natural park, the conseller (minister) of  
Agriculture and Livestock of  the Catalan Govern-
ment, two representatives of  the climbers, and one 
representative each of  the Catalan Hiking Federation, 
of  the Catalan Hunting Federation, of  the hunters, of  
the park biologists, of  the park officers and of  a hiking 
association (n=10).

Indices of indicators
Because of  the complexity acquired by the two 

main research concepts after their operationalization, 
an index (see Table 1) was defined for each concept 
to group together the corresponding indicators. Their 
definition and calculation process are explained as fol-
lows (Inglés & Puig 2015):

a) Collaborative network index. It assigns a quantitative 
value to the degree of  interconnection and collabora-
tion in the network of  relations created between stake-
holders. A set of  numerical values was established for 
the possible degrees of  each of  the indicators used for 
its description. Table 2 defines the categories for each 
of  the indicators, covering a range of  0 to 6 points 
each, depending on whether they are close to (6) or far 
from (0) a theoretical collaborative network govern-
ance structure. 

The collaborative network index thus consists of  
the sum of  the results achieved in each of  the indi-
cators shown in Table 2, obtained from assessment 
of  each of  the interviewees. The following formulae 
summarize the process of  arriving at the collaboration 
network index (CNindex).

To calculate the global average result (X), the sum 
of  the average results obtained on each of  the items 

Table 2 – Indicators of  measuring the collaborative network structure degree. Numerical gradation: 0 far and 6 close to a theoretical 
collaborative network governance structure. 
Items of analysis Indicators of the level of collaboration within the network Numerical gradations

Directly interconnected stakeholders Stakeholders in direct relation during the process 0–6

Coincidence of objectives

Totally opposed 0–2

Opposed but trying to align their positions 2.1–4

Totally coincidental objectives 4.1–6

Degree of consensus

Power of decision of a central stakeholder 0–2

Imbalance in stakeholders’ power but attempt at consensus 2.1–4

Total consensus in the decisions 4.1–6

Intensity / Trust

Bad relationship / General social tension 0–2

Tension between some stakeholders and trust among others 2.1–4

Good relationship / General trust 4.1–6

Duration / Regularity

Occasional collaboration 0–2

Contact maintenance / Intermittent meetings 2.1–4

Collaboration maintenance / Permanent relationship 4.1–6

� =
� �
�

=1

�
CNindex

�

30
· 10

� �
=.................
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of  analysis (� �
�

=1� � ) is divided by the (n) of  items of  
analysis. The global average (X) is then divided by the 
maximum possible value of  the global average result 
(30) and then standardized to a basis of  10 points in 
order to make it comparable to the sustainability index.

b) Sustainability index. This assigns a quantitative val-
ue to the effects of  the different identified strategies 
on the degree of  sustainability of  the development of  
the area.  The effects of  the diverse strategies were 
analysed by means of  the interviewees’ assessments, 
based on their own perceptions and on their previous 
formation and professional experience. The process 
consisted of  allocating 10 points to a particular dimen-
sion when an interviewee felt that the overall solution 
had generated a positive effect on it, and of  deduct-
ing 10 points when an interviewee saw the strategy as 
harmful to that dimension. If  the interviewee reck-
oned that the strategy had not had any effect on that 
dimension, 5 points were scored to this dimension if  
they thought that the situation was positive before 
the implementation of  the strategy, and 5 points were 
deducted when the situation was previously negative. 
Table 3 lists the scores attributed to the interviewees’ 
perception on the impact of  the solution on each di-
mension in order to quantify the initial qualitative data.

The sum of  the scores given to the perceptions of  
each of  the interviewees indicates the overall assess-
ment of  the impact of  the solution on each of  the 
dimensions. The addition of  these four values results 
in the sustainability index, with a maximum value of  
40 points in each case. 

As in the collaborative network index, the follow-
ing formulae summarize the process of  arriving at the 
sustainability index (SUSindex).

The result is also standardized to a basis of  10 points 
to allow the comparison between indices.

Results

The analysis of  the cases is based on the data re-
sulting from quantification of  qualitative information, 
although each case has previously been analysed inde-
pendently by the information gathered in the in-depth 
interview.

In this section the structure of  governance in each 
case is shown using the indicators of  a collaborative 
network and its final index. The consequences of  the 
final solution to each conflict on the sustainability of  
the development of  the area is also described using 
the values for each of  the dimensions and of  its result-
ing sustainability index in each case. Finally, the exist-
ing correlation between both indices is shown.

The mode of governance: collaborative network 
index

The values given to the above-mentioned indica-
tors (see Table 2) are shown in a radial graph (Fig-
ure  3), where each vertex represents one of  them. 
Table 4 shows the numerical values for each of  the 
indicators and the resulting value of  the collaborative 
network index in each conflict, standardized to a basis 
of  10 points. Figure 3 demonstrates that the greater 
the area covered by the different indicators in each 
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Figure 3 – Collaborative network indicators by conflict situa-
tions.

Table 3 – Scores for the quantification of  the interviewee’s per-
ception on the impact of  the solution on each dimension.
Interviewee‘s perception Score for quantification

Positive effects +10

No effects +5

−5 (if the situation was previously 
perceived as positive)

Negative effects −10 (if the situation was previously 
perceived as negative)

Table 4 – Collaborative network index and indicators by conflict situations: numerical values.
Interconnected 
stakeholders 
(X1)

Coincidence 
of objectives
(X2)

Degree of 
consensus
(X3)

Intensity / 
Trust
(X4)

Duration / 
Regularity
(X5)

Index
(10 scale)

Interviewees 
(n)

MO.A  2 2 4 4 4 5.33 10

MO.B. 3 5 4 5 5 7.33 10

GA.C. 3.5 3 4,5 4 3 6.00 10

GA.D. 3 4 5 3 6 7.00 10

� =
� �
�

=1

�
CNindex

�

30
· 10

� �
=.................SUS

40

It consists of  the same process of  calculation, but 
in this case the global average result is of  a value of  40. 
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Index of sustainability: impact of the conflict 
solutions

In this section interviewees’ perception of  the con-
sequences of  the global strategy applied in each case 
is shown in Figure 4, where colours in each case dif-
ferentiate the effects on the different dimensions of  
its development. 

Table 5 shows the numerical values of  the inter-
viewees’ assessments of  the effects on each of  the di-
mensions and the value of  the resulting sustainability 
index in each case, standardized to a basis of  10 points.

Figure 4 reveals that the only solutions with posi-
tive effects on the four dimensions of  development 
are the ones carried out for solving conflicts MO.B 
and GA.D; these two solutions can be categorized as 
sustainable.

In MO.B, changing the starting point of  the race 
and so removing the initial descent from the sum-
mit of  Matagalls from the track, reduced soil erosion 
considerably, at the same time improving the conges-
tion situation in the surrounding area. In GA.D the 
establishment of  a tripartite joint management of  the 
hunting area allowed the restoration of  the population 
of  native species in the area as well as reducing the 
conflict generated by the confluence with hikers. 

In conflict GA.C, the solution consisted in drafting 
an agreement to regulate the periods of  the year and 
the specific areas where climbing is allowed and where 
it is not. It represented benefits for all dimensions of  
the development except the economic one. In MO.A 
(hang-gliding), based on the regulation of  motorized 
access to the top of  Matagalls, we can see how the 
values of  effects on ecological and institutional di-
mensions are positive. The remarkable decline in the 
practice of  hang-gliding in the area generates negative 
values for the economic and social dimensions.

Correlation between the collaborative network 
degree and the sustainability of the development

In this last section we present the relation between 
the mode of  governance in which the final solution 
was framed and its effects on the degree of  sustain-
ability in the development of  the area, in each case by 
the correlation of  their resulting indices.

In Figure 5 we can observe that in three of  the four 
cases a close relationship exists between the index of  
collaborative network and that of  sustainability. In the 
case of  MO.A, although there is a great difference 

Figure 4 – Sustainability index, by dimensions and conflict situ-
ations.

Table 5 – Sustainability index, by dimensions and conflicts: 
numerical values.
  MO.A MO.B GA.C GA.D
Ecologic dimension (X1) 3.33 8.75 9.00 6.00

Economic dimension (X1) –0.83 3.75 0.00 3.00

Social dimension (X1) –10.00 7.50 5.00 10.00

Institutional dimension (X1) 3.33 5.00 6.00 6.00

Sustainability index (10 scale) –1.04 6.25 5.00 6.25

Interviewees (n) 10 10 10 10
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case, the greater the degree of  collaborative network 
governance.

The area of  all four cases consists of  a polygon 
with sides of  different length and different distances 
between their vertices, meaning that they have got di-
verse values in each of  the indicators. In GA.D (hunt-
ing) the value of  duration / frequency of  the collaborative 
relationship stands out above the rest, since the con-
nection is based on a permanent coalition for the joint 
management of  the hunting area. Similar initial goals, 
cooperation and trust between stakeholders have fa-
cilitated the final consensus.

In the conflicts MO.B (trail race) and GA.D (hunt-
ing), the coincidence of  objectives between the stakehold-
ers involved is remarkable. In MO.B the relevant 
stakeholders ended up coming together in a decision 
in which all of  them feel a part and have benefited. 
In this case the value of  intensity and trust of  the col-
laborative relationship also stands out, because the 
dialogues between park managers and the organizers 
of  the trail-race have been on-going for over 10 years.

In the case of  hang-gliding (MO.A), the existing 
close relationship between the representatives of  the 
principal stakeholders in the decision making (park 
managers and Aerial Federation) allowed not only re-
ducing the tension with some of  the practitioners, but 
also reaching a consensual agreement to solve the con-
flict. In GA.C (climbing), despite the initial tension, 
the structure of  relations established during the proce-
dure was of  great trust between the various stakehold-
ers involved in the collaborative process. A committee 
was constituted of  park representatives, the govern-
ment and the Hiking Federation and culminated in the 
drafting of  a consensual agreement.
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between the values of  both indices, we can see that 
both indices return the lowest values compared with 
the other cases. The data thus confirm that the greater 
the degree of  networking and collaboration between 
stakeholders, the higher is the degree of  sustainability 
of  the development generated by the adopted solution 
strategy. Some examples can illustrate this assumption: 
the great collaboration reached between the Montseny 
Natural Park managers, the organizers of  the race and 
the city council in the conflict over MO.B; or the coali-
tion for the co-management of  the hunting area or the 
regulation of  the climbing zonification in Garraf  Park 
(GA.C; GA.D). In these situations, the values of  both 
the collaborative network index and that of  sustain-
ability are high. And in MO.A (hang-gliding), a lower 
value of  its collaborative network index has also gen-
erated a less sustainable solution. 

The Pearson product-moment correlation coeffi-
cient between these two indices confirms this state-
ment with a value of  0.8767 (P = 0.001).

Discussion and conclusions

This research has attempted to define the struc-
tures of  governance developed in each of  the conflicts 
analysed and how their characteristics influenced the 
sustainability of  the development of  the relevant area. 
The comparison between the different selected cases 
has evidenced, by the correlation between the index of  
collaborative network and that of  sustainability, that 
a greater degree of  network relation and the applica-
tion of  collaboration processes between stakeholders 
engender a greater degree of  sustainability in the de-
velopment of  the area. 

In this final section this result is discussed by com-
paring the conclusions drawn in related studies. 

Several studies point out how collaboration be-
tween organizations generates benefits for achieving 
a greater degree of  sustainability in the recreational 
management of  protected natural areas. In his over-
view of  the benefits of  shared management, Martínez 
(2004) identified conflict management, established so-
cial relations and decentralization of  central power as 
the principles of  sustainable governance. Durán (2009) 
shows how a horizontal relationship between the park’s 
environmental authorities, scientists and the local com-
munity in the governance of  a natural area generates 
more sustainable solutions. This fact is also confirmed 
by Geneletti & Van Duren (2008) in their proposal of  
zonification of  a natural site, based on the participa-
tion of  all the stakeholders involved in the decision-
making processes. We thus see how the arguments put 
forward in these works connect with our results.

These results seem to indicate the existence of  a 
collaborative network structure as a panacea for the 
achievement of  sustainable development. We want to 
point out that a set of  favourable conditions is needed 
to guarantee this correlation, as several studies have 
revealed. These conditions, stated as follows, can rep-

resent a set of  recommendations to achieve a more 
sustainable management of  any mountain sport in a 
natural area.

The existence of  scientific knowledge (Stensland 
2012), its application to evaluate the efficiency of  
the measures adopted (Heylings & Bravo 2007), edu-
cational and environmental awareness programmes 
(Martínez 2004; Schusler et al. 2003) and the establish-
ment of  a common perception of  actions that may 
be regarded as having positive or negative impact on 
the development (Rech & Mounet 2011) can be cata-
logued as the most crucial conditions to ensure the 
achievement of  sustainable development in any exist-
ing collaborative network.

The generalization of  the results of  this study is 
restricted by some limitations. The fact that the con-
flicts took place in the past means that the data are 
conditioned by the interviewee’s memories. Informa-
tion on governance was based on the perceptions of  
the stakeholders involved and might have limited its 
reliability. Impact on sustainability was assessed by 
subjective information; thus a future challenge would 
be the definition and use of  objective indicators.

These limitations represent a great opportunity for 
future studies, which, being based on a longitudinal 
study, would allow a real-time monitoring process of  
the conflicts and of  their resolution processes and 
consequences on the development of  the relevant ar-
eas. 

In conclusion, this article points out the impor-
tance of  a collaborative network governance structure 
when managing sports practice on protected moun-
tain areas and their effect on the achievement of  more 
sustainable development. Deeper research is needed 
to explore the sports management of  natural sites fur-
ther towards a more sustainable development.  
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Figure 5 – Collaborative network index and sustainability in-
dex, by conflict situations.
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Appendix

List of  dimensions and variables to help the inter-
viewer:

Conflict situation
-- General description: origin / development / final 

solution

Context
-- Legal, political, economic, sociocultural

Involved stakeholders
-- Actions and strategies
-- Interests / ideology / opinion
-- Collaborative relations
-- Power / legitimacy / urgency

Consequences of the solution
-- Ecologic dimension / social dimension / economic 

dimension / institutional dimension
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