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Abstract: Marinas are maritime features related to nautical tourism. The contemplation of pleasant
surroundings acquires great importance in achieving this leisure character. The European Landscape
Convention undertakes the necessity of integrating landscape into the planning policies. Thus, the
marina’s management decision-making processes should reflect this awareness of the landscape.
However, the landscape evaluation has not been appropriately considered despite its importance.
This research attempts to introduce an initial framework to evaluate this influence, highlighting the
strengths and weaknesses of the different subjects. For this purpose, the most significant elements of
the marina management related to the landscape were rated, both from management and landscape
perspectives. Two expert panels from Spain were used: 23 experts evaluated the above elements
following the Delphi method, and 17 weighted the main management activities using DHP. Results
show that there is a lack of concern for the landscape. Managers tend to consider physical conditions,
whereas subjective conditions are relegated to the background. In this respect, this methodology
provides the first stage for the landscape/management relationship, helping managers identify the
main topics and prioritize related actions.

Keywords: landscape; marinas; port management; Delphi method; AHP method; DHP method

1. Introduction

Since the early 20th century, the management of marinas has sought a balance between
the taxes on users and the provision of funds for the port infrastructures and services [1].
However, the cultural, social, and technical changes have led to new management ap-
proaches based on integrating infrastructure, processes, employees, and stakeholders to
achieve mutual objectives [2]. Marinas are considered the most complex and highest-quality
nautical ports, closely related to nautical tourism [3,4]. However, increased concerns for
the environment and society are becoming a current pressure factor on marinas [5]. This
pressure has enabled the introduction of new services grounded on local natural and spatial
potential, and the surroundings’ broader needs to be met [6,7]. Marinas represent an op-
portunity to revitalize local communities [8]. In addition, ports may house architecture and
heritage that reflect their sociocultural past [9]. Their landscape reflects the evolution of
their activities and knowledge [10]. Nevertheless, marinas should also be considered a hos-
pitality business with luxury amenities beyond their utilitarian services for vessels [11,12].
Hence, hard values (economic wealth, available services, etc.) and soft values (beauty,
landscape, hospitality, etc.) coexist in port areas, which may lead to conflicts [7]. Moreover,
it is not easy to achieve a balance. This makes management more complex than the balance
between fee revenue, nautical services, and maintenance expenses. Although there is a vast
literature on service management and marketing, strategic models adapted to marinas are
lacking [13]. This deficiency leaves marina managers with no relevant academic guidelines,
which can be framed within the general lack of formal academic attention to marinas [12].
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The landscape results from the mutual action between human and natural factors [10,14].
The European Landscape Convention (ELC) highlights that the landscape contributes to
human well-being and is a vital economic resource in globalization. It also undertakes the
necessity to integrate landscape into the planning policies [15]. There is a growing concern
about improving the understanding of landscape, culture, and socio-ecological linkages
therein [16]. The landscape is related to social, economic, and environmental values as it
incorporates intangible aspects and interrelationships between human communities and
their environment [17].

Due to the interconnection between society, leisure, economic growth, and the sea
and coast, marinas recognize the role of the landscape in developing effective marina
management. Moreover, this landscape is a factor in the quality of the environment, in-
cluding topics related to visitors’ perceptions, such as a salty taste, the sound of water or
the feeling of the wind [18], water quality [19], or a coastline’s physical conditions [20]. A
pleasant environment and scenic views allow marinas to provide leisure and gain economic
benefits [21]. Moreover, open and well-arranged public spaces transmit well-being and
safety perceptions [22]. Managers may also improve business by communicating their
image, providing a character, and helping to link to the local territory [23]. Furthermore,
the landscape represents tourism’s keystone and driving force [24]. Therefore, the land-
scape within marinas increases the intangible values and services provided to users [25],
enhancing the hospitality and the benefit. Thus, the basic assumption that the landscape
improves marina management requires tools that allow its inclusion in decision-making
processes. Nevertheless, as a first stage, any procedure should be grounded on an analysis
of what marina managers understand as a landscape within marina management.

How the concept of landscape has been approached in marinas has varied over time.
The first stage to address this question is usually the approach from the aesthetic point
of view because the concern for beauty has a strong relationship with the landscape [26].
Furthermore, the visually pleasant environments can attract people, creating an atmosphere
of activity that enhances the setting [27]. Some studies indicate a pleasant and harmonic,
balanced environment is an attractive stimulus for future users of marinas [28–30]. Other
authors remark that accessibility to the water’s edge is essential in shaping recreational
and aesthetic values [27,31,32]. Roff [27] identifies four elements that lure spectators to
the marina. Blain [33] emphasizes the attention paid to local architecture in marinas,
considering the public’s needs. Raviv et al. [13] underline the landscape observed from/on
the way to a marina as a strategic factor affecting its occupancy. Girard [34] points out
various aspects related to the beauty of ports. Trisutomo [35] summarizes the visual objects
for coastal cruise tourism. Martín and Yepes [19] define the marinas’ landscape elements,
rating them within three hierarchical stages (territorial, local, and inner levels). Therefore,
the landscape in marinas has changed from a mere aesthetic attribute to a set of elements
related to management and their environment.

Despite the wide range of landscape management that has been documented by
scholars in the marine [36–38] and coastal sectors [39–41], little research effort seems to
have focused on how to approach the landscape within marinas’ management. Martín
and Yepes [42] identify the elements of the marinas’ landscape that may be significant
in their management, but the study does not go further. Marina managers face a double
challenge when tackling landscape management: first, a related element can sometimes be
ambiguous and indeterminate; second, it is necessary to know how to incorporate these
elements into the management.

The aim of this paper is to provide an appreciation of how marina managers perceive
the landscape within marinas. In the previous related studies, the elements that constituted
the landscape in marinas were analyzed. The novelty of this study regards the application
of the Delphi survey and AHP methods to collect the opinion of Spanish marina managers.
For this purpose, we dealt with the assessment of port management activities and with
certain aspects of marina management elements related to the landscape. The research
questions (RQ) of this study were as follows:
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RQ1. How is the landscape understood in the marina by managers? The most
significant elements in managing the marinas related to the landscape are rated both from
a managing and landscape viewpoint. The comparison and analysis of both scores will
help to answer this question.

RQ2. How can management transform the perception of the landscape? Qualitative
weights were introduced for the rates mentioned above. These new factors may introduce
variations in the valuation of the elements that reflect the proper appreciation of the
landscape within the management of marinas.

The Delphi method and Analytical Hierarchy Process (AHP) were used to explore the
landscape and management in the current study. This reflects an impulse to go beyond the
rhetoric of the ELC and implement the landscape more strongly in the marina’s manage-
ment arena. It provides managers of marinas with a tool to deal with an intangible element
such as the landscape. It may also allow the incorporation of consideration of the landscape
within decision-making processes.

2. Research Process
2.1. Methodology

The Delphi survey and Analytic Hierarchy Process (AHP) were used in this work as
the basis for the methodological approach for this study. The Delphi survey was adopted
to rate a set of elements related to the management of marinas, both from a management
and landscape point of view. The Delphi survey is a method introduced by the Rand
Corporation in 1950, and, since then, it has been used for multiple investigations [43–45]. It
is a structured and systematic group communication process technique used to deal with a
complex problem. It is based on the basic assumption that estimations and assessments
from a structured group are more accurate than those from unstructured ones. For this
purpose, a group of separate experts on a particular topic undergoes multiple iterations to
enable the achievement of a consensus by iterative rounds of progressive blind feedback
concerning the overall group opinion. It allows for adjusting the responses and reducing
the bias. However, the final goal is not necessarily to achieve a consensus, but rather
to assess the statement from the issues’ context [46]. The Delphi survey has been used
for landscape studies [47,48], including those of the coastal landscape [49] and marina
landscape [19].

The second method used the AHP method. AHP is a general theory for measuring
objectives and intangibles to solve multicriteria decision making through pairwise com-
parisons. It derives preference scales concerning criteria or alternatives that make up the
problem for a defined objective. The AHP method is used to obtain the best alternative
from a given set that best satisfies the established criteria, or to obtain priorities for the
alternatives by establishing ratings for each criterion and prioritizing them by pairwise
comparison or preferences. For this purpose, the scale of comparison of elements between
the alternatives at each level of the hierarchy is used to obtain relative weights. Each
weight represents the strength of the compared element relative to the others [50]. AHP
has been widely adopted by academics in multiples studies [51–53]. Although AHP has
been applied to commercial ports [54,55], there is a lack of application in the management
of marinas [56].

This study adopted the Delphic Hierarchy Process (DHP) as the second methodological
approach. This method was used to reflect the relative strength of preferences in managing
activities. Its methodological justification is grounded on the fact that combining the Delhi
method with others is valuable, either improving its analytical skills or contributing as
an input to other methods [57]. The DHP theory combines the Delphi method and the
Analytical Hierarchy Process (AHP): the steps of the AHP are adopted by gathering the
opinion of the experts through the Delphi method [58].
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2.2. Selection of Participants

The selection of the participants influences the reliability of the results obtained
from the Delphi survey [59]. We used two groups of experts depending on the subject
matter: landscape marina and marina management. We selected the panelists within the
Spanish context.

In the first group, integrating cross-functional and interdisciplinary knowledge posi-
tively influenced cognitive biases [60]. The Delphi survey was used to gather theoretical
and practical knowledge and experience. As a target group, we considered experts from
consulting companies, academia, and management areas. A number between 15 and
20 respondents was appropriate [19]. We sent more than 100 invitations by email to Span-
ish experts. This included a description of the study, the primary goals, the methodology
used, and the required requirements. We also asked whether they knew other experts who
might be interested in participating. Overall, 26 people agreed to participate, but only
24 met the requirements: academics (30.4%), consulting companies (20.1%), and managers
(49.5%). Implementing an online self-survey assessed the compliance of at least four of
the eight requirements. In some cases, telephone contact was used to clarify specific is-
sues. Although the composition of the panelists was the same as that used for a previous
survey [19], the content was different, as shown in the questionnaire development.

The second group tackled the main activities associated with marina management.
We established a conventional expert-oriented panel to achieve a reliable consensus on
the focus. While the Delphi survey was used to confirm the main activities related to
marina management, the DHP method settled relative weighting. We adopted the same
criteria mentioned above to determine the number of respondents. The only requirement
established was to have experience in the management of marinas. More than 180 emails
were sent to managers, planners, and designers of marinas in Spain, including a description
of the survey, the primary targets, and the applicable methodology. Finally, 19 agreed to
participate, with a final count of 17 respondents.

2.3. Questionnaire Development and Survey

Traditionally, one of the characteristics of the first round of the Delphi method is the
exploration of the topics under discussion, in which each individual contributes within
an open-ended questionnaire [56]. However, most studies begin with a literature review
to provide an initial set of themes that immediately enable the panelist to focus on the
subject matter [19]. In this case, we used a structured questionnaire based on a literature
review and a series of open-ended questions. It is necessary to consider the outputs
obtained from the confrontation of the most significant management elements with those
of the landscape in marinas. The subjects considered were based on the study carried
out by Martín and Yepes [42]. They analyzed the topics related to marina and landscape
management, taking into account physical (visibility) and subjective (judgments) aspects.
A bar graph for each parameter was included in the subsequent rounds, providing the
practitioner with understandable background information. A 5-point Likert-type scale
assessed the importance of the landscape elements within the management items. A
three-round online Delphi survey was used.

In a second step, we attempted to achieve a twofold aim: to validate the main marinas’
management activities, and to obtain the pairwise comparison matrix for the validated
activities. The groups of activities of marinas’ management considered were: (1) services;
(2) financial feasibility; (3) environmental management; and (4) maintenance. The types of
processes that make up the management of public spaces support these sets [42,61]. Thus,
we derived two questionnaires. The first was a two-round Delphi survey developed for
the evaluation of the abovementioned activities. We used a 7-point Likert-type scale to
provide a more accurate result. Secondly, we attempted to establish the relative weights of
the four activities considered through a DHP survey. With this aim, we prepared a pairwise
comparison to obtain priorities for the criteria by judging their relative importance in pairs.
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A two-round Delphi survey collected the AHP opinions. We adopted the geometric mean of
each valued judgment provided by the panelists as the final value adopted for each activity.

Due to the need for several rounds of surveys, online questionnaires were determined
as the most effective data collection method. Nevertheless, the authors sent several emails
to the participants to remind them of their participation. The questionnaires were subse-
quently tabled in consultation with three experts in the management of marinas having
more than ten years of experience, who reviewed and improved them.

2.4. Data Analysis

The Delphi method aims to collect judgments on a given topic based on providing
summary information and feedback of opinions from previous responses [46]. The con-
vergence of the answers increases with the number of rounds. It is observed that a point
of diminishing returns is reached after a few rounds. Commonly, stability in response is
usually achieved in the third round, but there is no standard technique for evaluating the
consensus level [62]. Holey et al. [63] suggest three ways to determine the agreement: (a)
the aggregate of judgments, (b) a move to central tendency, and (c) stability.

Decision rules were established to gather and organize the judgments and insights
provided by participants of the Delphi method. To enable statistical analysis, the question-
naires were based on a Likert-type scale. We used a 5-point scale for the marina landscape
and a 7-point scale for the marina management activities. The first rated the influence of
the elements within the landscape of marinas through the following options: negligible (1),
low (2), moderate (3), remarkable (4), or high (5). The second considered the ratings of the
importance within the management of marinas, valuing the relevance using the following
scale: insignificant (1), scarce (2), low (3), moderate (4), remarkable (5), high (6), or extreme
(7). The significant statistics used in the Delphi method are measures of central tendency
and the level of dispersion [64]. Thus, descriptive statistics of the ratings considered were
as follows: rating median (Md), standard deviation (SD), and quartile deviation (IQR).
Based on those mentioned above, the rules adopted to analyze the validity of the consensus
reached for an item were: (a) rating by over 50%; (b) rating mean (Md) ≥ 3.5 (5-point Liker
scale) or ≥4.5 (7-point Liker scale); and (c) IQR ≤ 1.0.

DHP was undertaken for the Delphi survey to arrange a pairwise comparison matrix
for objectives, establishing priorities for criteria by judging them in pairs for their relative
importance. The judgments were represented by the number from graduation for quanti-
tative comparison of alternatives: equal importance (1), moderate importance (3), strong
importance (5), very strong or demonstrated importance (7), extreme importance (9), or
intermediate values between two adjacent judgments to reflect fuzzy inputs (2, 4, 6, 8).
A value of Kendall’s W obtained for Md average value greater than 0.5 was used as an
indicator of stopping rounds. It was necessary to determine the consistency of the experts’
judgments, to avoid contradictions or biases. The AHP method applies the consistency
ratio (CR) to measure individual inconsistency. This ratio was calculated for each response,
discarding those with a value greater than 0.09 [50]. The eigenvector of each valid matrix
was obtained. The methodology proposed by Aznar and Guijarro [65] was used to de-
termine the eigenvalues, which represent the priority among objectives. The final values
considered were obtained as the geometric mean. Appendix B shows the results of the
application of the DHP method, including those corresponding to the Delphi survey, and
those related to the AHP method.

Once the processing of the data resulting from the first survey was completed, the
valuation data of the elements related to the marina were obtained from the perspective of
management and landscape. These represent the gross values. Furthermore, the weighting
coefficients of the management activities were obtained through the DHP. We obtained
the weighted values by applying the corresponding coefficient to each group of elements
according to the activity considered. All the values (gross and weighted) were normalized
between 0 and 1.
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3. Results

If we focus on the first survey, there was no significant difference between those who
started the Delphi survey and those who completed it. Twenty-three of the twenty-four
initial participants finished the whole round (95.8% overall initial participants), rating
43 elements. Two of them were added to the open-ended question suggested by the
participants. Tables A1 and A2 from Appendix A display the statistics obtained for each
round (mean value, SD, Q, and percentage of agreement).

All the elements included were validated as they reached a cumulative percentage
of more than 50% for a score equal to or greater than 3. However, if we had considered a
more restricted condition, there would have been slight variations. Responses to the second
round were received from 23 participants. In this round, and focusing on the management
of the marina, 62.8% of the items complied with all of the requirements for consensus. The
primary defect was not reaching the minimum 50% threshold. Regarding the marinas’
landscape, 63.8% of the elements did not achieve total consensus among experts. The
leading cause was divided between dispersion and low threshold. Hence, a third-round
questionnaire was needed. After this new round, there was no consensus on 17 elements
related to the management of marinas and 16 corresponding to the landscape of marinas.
The major failure was not achieving 50% for all items, although most of them exceeded
40%. Nevertheless, it must be said that not achieving consensus does not mean invalidity
of an item, but that there is no total agreement between all participants. First, the ambiguity
of the concept of the landscape can be approached from different areas of knowledge. This
may lead to confusion in the interpretation. Second, the associated subjectivity may be a
problem, as consensus among experts is weak on specific issues based on the variety of
maritime infrastructures and their experience.

In a second step, the weighted values helped determine weak and strong attributes,
and their ranking. For this, the DHP highlighted the different abovementioned elements
selected by the experts, providing the weighted coefficient to qualify the four activities
considered. For this purpose, two surveys were carried out, which initially counted
19 participants, of whom, 17 completed the surveys (89.5%). The first was a two-round
Delphi survey. It served to validate the four proposed activities. All of them were accepted
because they complied with the requirement for consensus (Table A3). The second round
stopped the survey because Kendall’s W showed the maximum value for Md average
among rounds (W = 0.906). The second survey was a peer comparison in a two-round
DHP. Of the 17 matrices obtained, 12 were rejected because they exceeded the threshold
established for the consistency ratio (CR ≤ 0.09). This represents a rejection of 70.6% of
the experts’ judgments as inconsistencies. The weighted values determined are shown in
Figure 1 and Table A4.
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4. Discussion

In general, this study provided insights for marina managers who aim to enhance the
landscape in the decision-making process of marina management. The awareness of the
landscape may be a competitive advantage, leading managers to consider it. The rating
framework represents the practical outcome of the study. In an orderly manner, it shows
the most significant elements in the management of marinas and their rating from the point
of view of the landscape. It allows managers of marinas to check whether decisions will
have more or less influence on the marina landscape to act appropriately. Moreover, it
mirrors how the landscape is perceived in the marina. The gross value analysis responds
to RQ1, whereas the weighted analysis represents the basis for responding to RQ2. In
addition, the comparison between gross and weighted values also reinforces RQ2.

Nevertheless, it is essential to point out the high inconsistency of the AHP survey
outputs among marina managers. This may be a result of disinterest in conducting the
survey. However, it may also reflect the need to organize training courses for marina staff,
including thematic blocks in management and operational positions [66].

The rating framework confirmed that “Financial feasibility” (0.3394), closely followed
by “Service” (0.3283), were the most important activities within management. “Envi-
ronmental management” was the least important management activity for most valid
respondents (0.1262). These weights applied to the raw values were used for the rating
variations of the elements of each group, widening the differences concerning the initial
ratings; that is, the introduction of group priorities clarified the individual scores. Table 1
lists the total ratings, and Figure 2 visually represents the differences.
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Table 1. Ranking framework of management and landscape in marinas.

Management Landscape
Activity WV RA Subject GW RA WV RA GW RA WV RA

Services 0.3283 2 Occupancy of berths 0.0288 1 0.0423 2 0.0242 15 0.0359 4
Distribution of berths and piers 0.0269 4 0.0396 3 0.0240 17 0.0355 6
Distribution of activities within the port area 0.0264 6 0.0388 4 0.0237 20 0.0351 7
Boat handling and storage 0.0254 7 0.0373 5 0.0240 16 0.0355 5
Shipyard and repair services 0.0249 9 0.0365 6 0.0242 13 0.0359 2
Complementary uses 0.0232 25 0.0342 10 0.0234 24 0.0347 10
Compatible uses 0.0222 27 0.0327 11 0.0221 30 0.0327 14
Parking lots 0.0241 18 0.0354 7 0.0237 20 0.0351 7
Landscaping 0.0191 41 0.0281 16 0.0288 1 0.0427 1
Interferences of circulation flows 0.0222 27 0.0327 11 0.0213 32 0.0315 15
Roadways 0.0222 27 0.0327 11 0.0229 25 0.0339 11
Walkways and bike paths 0.0188 42 0.0277 17 0.0237 20 0.0351 7
Port office 0.0207 36 0.0304 14 0.0226 27 0.0335 12
Maritime signaling and beacons 0.0241 15 0.0354 7 0.0242 14 0.0359 3
Services’ buildings 0.0233 22 0.0342 9 0.0226 27 0.0335 12
Auxiliary elements 0.0196 39 0.0288 15 0.0210 33 0.0311 16

Financial
feasibility 0.3304 1 Economic sustainability 0.0288 1 0.0437 1 0.0202 38 0.0310 17

Environmental 0.1260 4 Water quality 0.0220 30 0.0124 35 0.0256 8 0.0146 31
management Environmental quality 0.0243 13 0.0138 28 0.0280 2 0.0160 26

Waste management 0.0249 9 0.0140 26 0.0258 6 0.0147 29
Contingency plans against marine pollution 0.0241 15 0.0136 29 0.0205 37 0.0117 38
Environmental management certificate 0.0233 22 0.0132 32 0.0199 40 0.0114 40
Accessibility and permeability 0.0230 26 0.0130 34 0.0237 20 0.0135 35
Adjoining uses 0.0209 35 0.0118 39 0.0245 10 0.0140 33
Environmental visual compatibility 0.0188 43 0.0106 43 0.0272 3 0.0155 27
Cession of port spaces 0.0214 33 0.0121 37 0.0226 27 0.0129 36
Celebration of maritime activities 0.0204 37 0.0115 40 0.0197 41 0.0112 41
Nautical promotion 0.0246 12 0.0139 27 0.0210 33 0.0120 37
Diffusion and promotion of the surroundings 0.0217 31 0.0123 36 0.0245 10 0.0140 33
Coordination with other agents * 0.0214 33 0.0121 37 0.0197 41 0.0112 41
Transfer of sands and adjacent beach nourishment 0.0235 21 0.0133 31 0.0256 7 0.0146 30
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Table 1. Cont.

Management Landscape
Activity WV RA Subject GW RA WV RA GW RA WV RA

Focusing on intangible values * 0.0196 39 0.0111 42 0.0202 38 0.0115 39
Surveillance 0.0241 15 0.0136 29 0.0272 3 0.0155 27
Emergency plans 0.0233 24 0.0132 33 0.0172 43 0.0098 43
Spatial separation of port uses 0.0204 37 0.0115 40 0.0248 9 0.0141 32

Maintenance 0.2062 3 Breakwaters 0.0254 7 0.0234 20 0.0207 36 0.0193 25
Seawalls 0.0246 11 0.0227 21 0.0210 33 0.0195 24
Docks and berths 0.0269 4 0.0249 19 0.0229 26 0.0213 22
Statutory services 0.0272 3 0.0251 18 0.0215 31 0.0200 23
Pavements 0.0238 19 0.0220 23 0.0245 10 0.0228 19
Buildings 0.0243 13 0.0224 22 0.0240 17 0.0223 20
Public spaces and urban furniture 0.0235 20 0.0217 24 0.0240 17 0.0223 20
Landscaping 0.0217 31 0.0200 25 0.0272 3 0.0253 18

* Criteria suggested during the survey process and included. Notes: GW = Gross vales; WV = Weighted value; RA = Rank.
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The first way to approach the analysis is through the scores obtained. Firstly, “Occu-
pancy of berths” and “Economic sustainability” were the main elements from a managing
perspective. They were followed by “Statutory services’ maintenance”, “Docks and berths’
maintenance”, and “Distribution of berths and piers”. These scores were relatively in line
with the weighting of the activities. As discussed above, the central management activities
were “Financial feasibility” and “Services”. However, there is a bias of services towards
vessels (berths, docks, and statutory services), incorporating the maintenance of their excel-
lent condition. At the other end of the scale, the least valued elements were “Environmental
visual compatibility”, “Walkways and bike paths”, and “Landscaping”. This denotes a
lack of sensitivity in management to any issue outside the service to vessels. It is also
in line with the minimal valuation given to the activity “Environmental management”.
Secondly, “Landscaping” and “Environmental quality” received the highest scores from a
landscape viewpoint. This result is related to how managers perceive landscape. These
are two elements that are more related to the concept of nature. Despite the relationship
between humans and their surroundings, there is a tendency to consider only the natural
part of the landscape without considering the human component of the environment. If
the weightings were applied, the most important element in management was “Financial
feasibility”, followed by all those associated with the “Services” group. The least valued
were those associated with the “Environmental management” group.

The marina must offer a high level of service to boats and users. In this sense, the
variety and quality of the services provided by the marina are a selection factor, with a
positive correlation between them and the occupancy and satisfaction. Boaters’ satisfac-
tion is a key indicator of the quality of the marina service provided [10,11]. Furthermore,
managers’ goal is to achieve an appropriate means of ensuring higher profit with lower
cost. In this sense, boaters’ attraction could not be grounded in higher-quality infrastruc-
ture. The current challenges of marinas, including spatial limitations, financial, social,
and environmental constraints, and sustainability, require a more complex management
system [67]. In this sense, there is a bias in the management activities’ perception of respon-
dents since environmental protection represents a main element in it [68]. Marinas should
be seen as the gateway to coastal areas, sustainably interlinking the economy and local
development [4,69].

The analysis of the level of dichotomy is the second approach that could be used.
Figure 2 represents the pairwise comparison for the different elements, considering the
landscape and the managing perspective (gross and weighted values). We distinguished
three groups of topics (Table A5). The first comprises those subjects whose management is
more important than landscape. This group encompasses the traditional activities carried
out within the marina: boat-related and financial feasibility. The second is made up of
those that are more important from the perspective of the landscape. Finally, the third
group corresponds to those subjects that balance management and landscape. They are
characterized by economic income sources and their significant visual impact. Also in
this group are those questions related to the port–city relationship. Considering the three
groups mentioned above, the validity of this assumption was analyzed by employing
discriminant analysis, which showed a significance of less than 0.005. Appendix C reflects
the sets considered and the main outputs from the discriminant analysis carried out.

Despite the low levels of landscape awareness, some issues are considered related
to the first group. Providing services is the cornerstone of every marina in terms of
its economic justification and nature [67,70]. Moreover, a marina is a form of maritime
infrastructure that responds to a need that is lacking in the natural environment, specifically,
a sheltered area for boats. These shortcomings are alleviated by transforming the natural
processes using technology [71]. The absence of boats in a marina does not provide a
justification for needing such infrastructure, by destroying the existing landscape and
leading to social rejection [10]. Small craft and sailing boats are the raison d’être of all
marinas, and identify and configure them. The piers and pontoons are distributed on the
water’s surfaces according to the characteristics of the boats and their maneuverability.



Land 2022, 11, 961 11 of 22

Furthermore, this distribution determines the amount of the surface of water that can be
seen. Thus, viewpoints will be more suitable where the dock is wide enough to allow a
vision of an extensive water surface or where the mooring lines are located at a minor
angle, rather than in the direction of vision. The sight of land is addressed through urban
landscape studies [72,73], where paths, districts, and landmarks can be identified within
the marina [23].

The second group is concerned with obtaining an image of the marina. There are
marine-related facilities that are easily identifiable and associated with them and represent
an identity [19,74]. As Adie [30] highlights, apart from development as a response to the
sailing needs, visual amenity and facility form one of the nuclei from which marinas may
grow. If this image is unique or singular, it leads to an own identity [65]. Landscape
identity is related to the spatial and physical features, as the pattern of elements, making
it recognizable [14]. The recognition of the image of a marina represents a competitive
advantage [23]. However, several studies point beyond the mere character of the landscape
as a recognizable element, intending to enhance the engagement between people and the
environment [75,76]. This may consider the risk of copying an existing concept when
searching for an identity. Due to the repetition of a solution, the landscape lacks content.
It is like a thematic space whose sole purpose is to perpetuate an image [77]. These are
vacuous spaces that are unrelated to the cultural values of their environment. They are
alien to the place where they are located, without linkage to meaning or representation.
They are not consumer-oriented meeting places but their image. Moreover, security is
considered a hospitality service quality item for marinas [78]

Finally, the third group is characterized by its dimensions, both physically and im-
materially. The physical features—such as shipyards, boat handling and storage, service
buildings, or auxiliary elements—comprise ancillary services, for both boats and seafarers.
They are spaces of a certain extent, with significant visual impact, which also may represent
a space of opportunity. Safety constraints associated with marinas’ management make it
difficult to implement the landscape dimension. Nevertheless, this set can be focused on
various approaches: (1) using techniques to reduce the visual impacts, such as surfaces
treatment, landscaping, fences, or walls [27]; (2) not trying to hide but highlighting the
potential of the port characteristics of these facilities that are easily identifiable [75]; or (3) a
combination of both. The immaterial factors are issues related to a port–city relationship,
which should be addressed from the spatial planning perspective [78]. It should include
strategies and targets, starting from a mutual understanding of the respective requirements
and needs, and a shared policy negotiation [34]. Complementary and compatible uses
may help to improve the linkage with the surroundings, acting as transitional elements
between the strictly urban uses and the port uses, thereby making them compatible with
urban life [79]. Effective landscape management within marinas may materialize in an
optimal distribution of the public uses, which may provide new recreational spaces for the
urban core. These spaces offer a positive social impact for people to conduct recreational
activities and as a social environment that can improve interaction [80]. Moreover, marinas
used to be located close to city cores, and there should be spaces serving as a transition that
enhances the link between the urban and the port uses [79].

Despite the concern for the visual aspect in the marina management, there is a lack of
knowledge about the concept of landscape and its complexity. The ratings obtained mirror
the very low concerns about the subjective conditions when the relationship between people
and the environment is relegated to the background. This relation indicates a real need to
foster and enhance landscape knowledge. A key point in this understanding must be how
people perceive this space, and the perception that it feels like something of their own. An
empty or available area may be filled with intangible elements, i.e., cultural practices [81]
or strong character [82,83]. “Space” comes to be “place” when the set of relations between
values and meanings are attached, thereby determining a sense of unity and wholeness [80].
Therefore, the mere physical vision becomes a landscape [42]. The subjective perceptions
may enhance the links between people and places [84]. It also should be taken into account



Land 2022, 11, 961 12 of 22

that marinas are places where it is possible to create social ties through common feelings
and sharing of experiences [32]. These ties lead to an emotional attachment, which allows
positive emotional responses in users, improving their well-being [85]. This response
represents an opportunity for the marina as a binder of these ties, strengthening them
and winning and retaining customers by offering superior values and services compared
to competitors.

Despite our concerted effort, we found three main problems during the development
of the surveys. The first difficulty was finding professionals who wanted to be involved
(less than 20% of participants of the total number of emails sent). It is difficult to find people
with knowledge of the marinas and landscape management, but it is harder to seek their
involvement in the survey. The reliability of the results is higher with the increase in the
number of participants [62]. Secondly, more training on landscape issues was needed to
ensure the responses to the questionnaire were clear and not open to misinterpretation.
Finally, performing too many rounds caused fatigue in the respondents [86], and we failed
to include more valued items that may have improved the accuracy of the data. Including
a set of intermediate levels of grouping should allow the identification of other priorities
that would increase the accuracy of the influence of management.

5. Conclusions

This study analyzed how the landscape dimension is evaluated within the marina’s
management, providing a practical framework to consider the significance of landscape
in the various subjects related to management. The control and organization require an
in-depth knowledge of the multiple components that comprise this management. The
landscape is an element that may allow a pleasant atmosphere, and achieving an own
character in a marina may improve business. Moreover, it is an indirect way to deal with
hospitality. The set of tangible and intangible items and a friendly space to stay and share
experiences is related. It indicates the landscape dimension should be considered early in
decision-making processes.

Assigning value and importance is the lynchpin of management. This study provided
a snapshot of general knowledge, valuating the theoretical findings of marina management.
The consideration of management activities introduces weightings that increase the differ-
ences between the valuations initially obtained. Management activities have focused on
economic and service provision issues, leaving behind other important issues if a broader
vision is considered. Marina management should understand the mutual benefit of the
port with its surroundings at an economic, social, environmental, and sustainability level.
Moreover, the various subjects to be considered in each case may vary, and they should be
adapted appropriately to the reality of each marina. Its configurations, location, and own
constraints constitute the reality of its management.

Managers’ perception of the landscape in marinas focuses on visual aspects. The land-
scape is considered to be similar to nature in all regards. It implies a lack of understanding
of the concept of the landscape. It is incomplete because it leaves behind all the subjective
issues, personal sensations, and relationships with the environment. It is necessary to make
an effort in landscape education in order to understand the complexity of the landscape and
to be able to make an adequate assessment. Only with this knowledge will it be possible to
integrate the landscape into management.

The marina landscape differs from the general approach presented, with its consequent
impact on the ratings obtained. In this regard, the following should be considered for
further research: (a) The themes exposed in the surveys may be general, and they can
result in misunderstandings or biased interpretations. A better knowledge of the particular
problem of the marina entails a better approach to the parameters to be evaluated. (b) It is
necessary to consider the different features existing in the ports and their influence on the
management. (c) The introduction of more hierarchical or network levels of decision, such
as categories, would have an impact on a more accurate assessment.
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An accurate understanding of the landscape dimension in marinas also requires an
effort through the training of professionals and its consideration from the first stage in
designing and applying management policies. When there is a shift to soft values in the
marina’s management [9,39], understanding that the landscape entails individual and social
well-being, rather than just a physical space, is a precondition for sustainable development.
It should also be regarded as a crucial resource to enhance economic activity [87].
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Appendix A

This appendix contains the final results for the three-round Delphi survey. The first
column shows the main activities related to marina management. For each activity, the
second column develops the elements considered for rating. Table A1 indicates the results
related to the management viewpoint and Table A2 reveals the results related to landscape
evaluation. The results and statistics obtained for each round are shown in both cases.
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Table A1. Statistical results from rounds related to management of marinas (Delphi survey).

Round 1 Round 2 Round 3
Activity Subject P (x ≥ 3) Md SD Q % Md SD Q % Md SD Q %

Services Occupancy of berths 95.7 4.6 0.73 1 65.2 4.8 0.52 0 82.6 4.8 0.52 0 82.6
Distribution of berths and piers 100.0 4.2 0.60 1 60.9 3.6 0.59 1 60.9 4.5 0.51 1 52.2
Distribution of activities within the port area 100.0 4.5 0.73 1 26.1 4.5 0.59 1 56.5 4.4 0.50 1 60.9
Boat handling and storage 100.0 4.3 0.69 1 47.8 4.0 0.56 0 69.6 4.2 0.60 1 60.9
Shipyard and repair services 100.0 4.1 0.73 1 47.8 4.0 0.71 1 52.2 4.1 0.69 1 52.2
Complementary uses 100.0 3.9 0.90 2 21.7 3.7 0.63 1 52.2 3.7 1.06 1 50.0
Compatible uses 95.7 3.8 0.98 2 39.1 3.7 0.70 1 43.5 3.7 0.88 1 52.2
Parking lots 100.0 4.1 0.67 1 56.5 4.0 0.82 2 34.8 4.0 0.67 0 56.5
Landscaping 95.7 3.3 0.69 0 73.9 3.3 0.56 1 73.9 3.2 0.65 1 69.6
Interferences of circulation flows 100.0 4.0 0.74 2 47.8 3.9 0.63 1 60.9 3.7 0.63 1 52.2
Roadways 100.0 3.7 0.62 1 56.5 3.9 0.69 1 52.2 3.7 0.63 1 52.2
Walkways and bike paths 100.0 3.4 0.58 1 65.2 3.2 0.39 0 82.6 3.1 0.34 0 87.0
Port office 95.7 3.8 0.95 1 43.5 3.8 0.67 1 52.2 3.4 0.99 1 39.1
Maritime signaling and beacons 95.7 3.9 1.00 2 39.1 3.8 0.83 2 30.4 4.0 0.74 2 47.8
Services’ buildings 95.7 3.9 0.95 2 47.8 3.8 0.65 1 56.5 3.9 0.63 1 60.9
Auxiliary elements 100.0 3.4 0.59 1 60.9 3.4 0.90 1 56.5 3.3 0.45 1 73.9

Financial
feasibility Economic sustainability 100.0 4.7 0.65 1 73.8 4.8 0.52 0 82.6 4.8 0.52 0 82.6

Environmental Water quality 95.7 4.0 1.04 2 30.4 4.0 0.80 2 39.1 3.7 0.71 1 39.1
management Environmental quality 100.0 4.3 0.81 2 34.8 4.1 0.69 1 52.2 4.0 0.64 0 60.9

Waste management 100.0 4.0 0.85 2 30.4 4.2 0.58 1 65.2 4.1 0.55 0 69.6
Contingency plans against marine pollution 100.0 4.1 0.76 1 43.5 4.1 0.76 1 43.5 4.0 1.04 2 30.4
Environmental management certificate 95.7 3.7 0.90 1 39.1 3.7 0.63 1 52.2 3.9 0.81 0 69.6
Accessibility and permeability 100.0 3.6 0.58 1 52.2 3.9 0.73 1 47.8 3.8 0.72 1 47.8
Adjoining uses 100.0 3.7 0.71 1 39.1 3.5 0.59 1 43.5 3.5 0.67 1 60.9
Environmental visual compatibility 95.7 3.1 0.42 0 82.6 3.2 0.39 0 82.6 3.1 0.46 0 91.3
Cession of port spaces 95.7 3.7 0.79 1 56.5 3.6 0.58 1 52.2 3.6 0.59 1 47.8
Celebration of maritime activities 100.0 3.7 0.56 1 60.9 3.4 0.90 1 30.4 3.4 0.78 1 52.2
Nautical promotion 100.0 4.0 0.74 2 47.8 3.9 0.60 0 65.2 4.1 0.51 0 73.9
Diffusion and promotion of the surroundings 95.7 3.7 0.83 1 56.5 3.8 0.60 1 60.9 3.6 0.89 1 43.5
Coordination with other agents * 100.0 3.6 0.90 1 65.2 3.6 0.79 1 47.8
Transfer of sands and adjacent beach nourishment 95.5 3.8 1.24 1.0 50.0 4.0 0.71 1 52.2 3.9 0.67 1 56.5
Focusing on intangible values * 91.3 3.0 1.02 2 39.1 3.3 0.81 1 43.5
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Table A1. Cont.

Round 1 Round 2 Round 3
Activity Subject P (x ≥ 3) Md SD Q % Md SD Q % Md SD Q %

Surveillance 100.0 4.2 0.67 0 56.5 4.1 0.46 0 78.3 4.0 0.52 0 73.9
Emergency plans 100.0 4.2 0.72 1 47.8 4.1 0.85 1 65.2 3.9 0.92 1 52.2
Spatial separation of port uses 100.0 3.9 0.73 1 47.8 3.7 0.78 1 30.4 3.4 0.84 1 56.5

Maintenance Breakwaters 100.0 4.5 0.70 1 43.5 4.4 0.50 1 60.9 4.2 0.67 1 52.2
Seawalls 100.0 4.5 0.69 1 47.8 4.3 0.56 1 60.9 4.1 0.67 1 56.5
Docks and berths 100.0 4.5 0.59 1 43.5 4.6 0.51 1 56.5 4.5 0.67 1 34.8
Statutory services 100.0 4.5 0.59 1 43.5 4.5 0.51 1 52.2 4.5 0.51 1 52.2
Pavements 100.0 4.2 0.72 1 47.8 4.0 0.43 0 82.6 4.0 0.77 2 43.5
Buildings 100.0 4.1 0.63 1 60.9 4.0 0.47 0 78.3 4.0 0.64 0 60.9
Public spaces and urban furniture 100.0 4.0 0.67 0 56.5 3.9 0.51 0 73.9 3.9 0.60 0 65.2
Landscaping 100.0 3.7 0.70 1 43.5 3.7 0.69 1 47.8 3.6 0.72 1 52.2

* Criteria suggested during the survey process and included.

Table A2. Statistical results from rounds related to the landscape of marinas (Delphi survey).

Round 1 Round 2 Round 3
Activity Subject P (x ≥ 3) Md SD Q % Md SD Q % Md SD Q %

Services Occupancy of berths 95.7 4.6 0.73 1 65.2 4.8 0.52 0 82.6 4.8 0.52 0 82.6
Distribution of berths and piers 100.0 4.2 0.60 1 60.9 3.6 0.59 1 60.9 4.5 0.51 1 52.2
Distribution of activities within the port area 100.0 4.5 0.73 1 26.1 4.5 0.59 1 56.5 4.4 0.50 1 60.9
Boat handling and storage 100.0 4.3 0.69 1 47.8 4.0 0.56 0 69.6 4.2 0.60 1 60.9
Shipyard and repair services 100.0 4.1 0.73 1 47.8 4.0 0.71 1 52.2 4.1 0.69 1 52.2
Complementary uses 100.0 3.9 0.90 2 21.7 3.7 0.63 1 52.2 3.7 1.06 1 50.0
Compatible uses 95.7 3.8 0.98 2 39.1 3.7 0.70 1 43.5 3.7 0.88 1 52.2
Parking lots 100.0 4.1 0.67 1 56.5 4.0 0.82 2 34.8 4.0 0.67 0 56.5
Landscaping 95.7 3.3 0.69 0 73.9 3.3 0.56 1 73.9 3.2 0.65 1 69.6
Interferences of circulation flows 100.0 4.0 0.74 2 47.8 3.9 0.63 1 60.9 3.7 0.63 1 52.2
Roadways 100.0 3.7 0.62 1 56.5 3.9 0.69 1 52.2 3.7 0.63 1 52.2
Walkways and bike paths 100.0 3.4 0.58 1 65.2 3.2 0.39 0 82.6 3.1 0.34 0 87.0
Port office 95.7 3.8 0.95 1 43.5 3.8 0.67 1 52.2 3.4 0.99 1 39.1
Maritime signaling and beacons 95.7 3.9 1.00 2 39.1 3.8 0.83 2 30.4 4.0 0.74 2 47.8
Services’ buildings 95.7 3.9 0.95 2 47.8 3.8 0.65 1 56.5 3.9 0.63 1 60.9
Auxiliary elements 100.0 3.4 0.59 1 60.9 3.4 0.90 1 56.5 3.3 0.45 1 73.9
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Table A2. Cont.

Round 1 Round 2 Round 3
Activity Subject P (x ≥ 3) Md SD Q % Md SD Q % Md SD Q %

Financial
feasibility Economic sustainability 100.0 4.7 0.65 1 73.8 4.8 0.52 0 82.6 4.8 0.52 0 82.6

Environmental Water quality 95.7 4.0 1.04 2 30.4 4.0 0.80 2 39.1 3.7 0.71 1 39.1
management Environmental quality 100.0 4.3 0.81 2 34.8 4.1 0.69 1 52.2 4.0 0.64 0 60.9

Waste management 100.0 4.0 0.85 2 30.4 4.2 0.58 1 65.2 4.1 0.55 0 69.6
Contingency plans against marine pollution 100.0 4.1 0.76 1 43.5 4.1 0.76 1 43.5 4.0 1.04 2 30.4
Environmental management certificate 95.7 3.7 0.90 1 39.1 3.7 0.63 1 52.2 3.9 0.81 0 69.6
Accessibility and permeability 100.0 3.6 0.58 1 52.2 3.9 0.73 1 47.8 3.8 0.72 1 47.8
Adjoining uses 100.0 3.7 0.71 1 39.1 3.5 0.59 1 43.5 3.5 0.67 1 60.9
Environmental visual compatibility 95.7 3.1 0.42 0 82.6 3.2 0.39 0 82.6 3.1 0.46 0 91.3
Cession of port spaces 95.7 3.7 0.79 1 56.5 3.6 0.58 1 52.2 3.6 0.59 1 47.8
Celebration of maritime activities 100.0 3.7 0.56 1 60.9 3.4 0.90 1 30.4 3.4 0.78 1 52.2
Nautical promotion 100.0 4.0 0.74 2 47.8 3.9 0.60 0 65.2 4.1 0.51 0 73.9
Diffusion and promotion of the surroundings 95.7 3.7 0.83 1 56.5 3.8 0.60 1 60.9 3.6 0.89 1 43.5
Coordination with other agents * 100.0 3.6 0.90 1 65.2 3.6 0.79 1 47.8
Transfer of sands and adjacent beach nourishment 95.5 3.8 1.24 1.0 50.0 4.0 0.71 1 52.2 3.9 0.67 1 56.5
Focusing on intangible values * 91.3 3.0 1.02 2 39.1 3.3 0.81 1 43.5
Surveillance 100.0 4.2 0.67 0 56.5 4.1 0.46 0 78.3 4.0 0.52 0 73.9
Emergency plans 100.0 4.2 0.72 1 47.8 4.1 0.85 1 65.2 3.9 0.92 1 52.2
Spatial separation of port uses 100.0 3.9 0.73 1 47.8 3.7 0.78 1 30.4 3.4 0.84 1 56.5

Maintenance Breakwaters 100.0 4.5 0.70 1 43.5 4.4 0.50 1 60.9 4.2 0.67 1 52.2
Seawalls 100.0 4.5 0.69 1 47.8 4.3 0.56 1 60.9 4.1 0.67 1 56.5
Docks and berths 100.0 4.5 0.59 1 43.5 4.6 0.51 1 56.5 4.5 0.67 1 34.8
Statutory services 100.0 4.5 0.59 1 43.5 4.5 0.51 1 52.2 4.5 0.51 1 52.2
Pavements 100.0 4.2 0.72 1 47.8 4.0 0.43 0 82.6 4.0 0.77 2 43.5
Buildings 100.0 4.1 0.63 1 60.9 4.0 0.47 0 78.3 4.0 0.64 0 60.9
Public spaces and urban furniture 100.0 4.0 0.67 0 56.5 3.9 0.51 0 73.9 3.9 0.60 0 65.2
Landscaping 100.0 3.7 0.70 1 43.5 3.7 0.69 1 47.8 3.6 0.72 1 52.2

* Criteria suggested during the survey process and included.
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Appendix B

This appendix contains the final results for the two-round Delphi and AHP survey
related to management activities.

Table A3. Statistical results related to management of marinas (DHP survey).

Round 1 Round 2
Activity P (x ≥ 3) Md SD Q % Md SD Q %

Services 100.0 6.6 0.87 1.0 73.7 6.9 0.33 0.0 82.2
Financial feasibility 94.7 6.2 1.13 1,0 31.6 6.5 0.62 1.0 52.9
Environmental management 94.7 5.6 1.11 2.0 36.8 5.8 1.15 0.0 58.8
Maintenance 94.7 6.1 1.07 1.0 42.1 6.2 0.66 1.0 52.9

In the AHP method, the eigenvalues are obtained from the comparison matrix of each
element. The maximum value (λmax) is used to calculate the consistency index (CI) through
the following expression, where n is the size of the matrix:

CI = (λmax − n)/(n − 1)

This index is compared with the random consistency. Its value is related to n. This
quotient is called the consistency ratio (CR). Consistency is considered to exist when the
percentage does not exceed 9% for n = 4.

CR = CI/random consistency

The results obtained for the consistency matrices are shown in Table A4.

Table A4. Weighted coefficient related to marinas’ management activities.

Services Provided Financial Feasibility Environmental Management Maintenance CR (%)

Respondent 1 0.2994 0.2389 0.2530 0.2087 7.0
Rank 1 3 2 4

Respondent 2 0.1951 0.5499 0.0771 0.1769 0.6
Rank 2 1 4 3

Respondent 3 0.3952 0.2781 0.1634 0.1634 2.3
Rank 1 2 3 3

Respondent 4 0.3399 0-4124 0.0511 0.1967 4.7
Rank 2 1 4 3

Respondent 5 0.4111 0.2180 0.0865 0.2844 4.6
Rank 1 2 4 3

Average 0.3283 0.3394 0.1262 0.2060
Rank 2 1 4 3

Appendix C

To apply discriminant analysis, we started from the evaluation results of the elements,
both from a management and landscape perspective. We obtained the difference between
both values. This difference represented the categorical variable. The results were grouped
into three continuous variables, depending on the difference value (ABS 0.0015): (1) Man-
agement (more management influence); (2) Landscape (more landscape influence); and (3)
Equal (similar management and landscape influence).
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Table A5. Grouping of the elements in the variables (1—Management, 2—Equal, 3—Landscape).

Num. Element Gross Values Weighted Values

1 Occupancy of berths 1 1
2 Distribution of berths and piers 1 1
3 Distribution of activities within the port area 1 1
4 Boat handling and storage 3 1
5 Shipyard and repair services 3 3
6 Complementary uses 3 3
7 Compatible uses 3 3
8 Parking lots 3 3
9 Landscaping 2 2
10 Interferences of circulation flows 3 3
11 Roadways 3 3
12 Walkways and bike paths 2 2
13 Port office 2 2
14 Maritime signaling and beacons 3 3
15 Services’ buildings 3 3
16 Auxiliary elements 3 2
17 Economic sustainability 1 1
18 Water quality 2 2
19 Environmental quality 2 2
20 Waste management 3 3
21 Contingency plans against marine pollution 1 1
22 Environmental management certificate 1 1
23 Accessibility and permeability 3 3
24 Adjoining uses 2 2
25 Environmental visual compatibility 2 2
26 Cession of port spaces 3 3
27 Celebration of maritime activities 3 3
28 Nautical promotion 1 1
29 Diffusion and promotion of the surroundings 2 2
30 Coordination with other agents 1 3
31 Transfer of sands and adjacent beach nourishment 2 2
32 Focusing on intangible values 3 3
33 Surveillance 2 2
34 Emergency plans 1 1
35 Spatial separation of port uses 2 2
36 Breakwaters 1 1
37 Seawalls 1 1
38 Docks and berths 1 1
39 Statutory services 1 1
40 Pavements 3 3
41 Buildings 3 3
42 Public spaces and urban furniture 3 2
43 Landscaping 2 2

The aim was to assess how well the continuous variables separate the category in
the classification. For this, we used the SPSS program, which performs canonical linear
discriminant analysis. The magnitudes of the eigenvalues are indicative of the functions’
discriminating abilities. The higher the eigenvalue value, the more effective the analysis in
classifying items into variables. The canonical correlation captures the membership of the
elements in the variable. The closer it is to unity, the better the fit.

In both cases, after the first values obtained and the analysis of the eigenvalue and the
canonical correlation, we conclude that there is a discriminant function that allows us to
significantly classify the elements in the variables.
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Table A6. Summary of the canonic discriminant functions.

Eigenvalues
Function Eigenvalue % of Variance Cumulative % Canonical Correlation

Gross values 1.392 100.0 100.0 0.763
Weighted values 0.395 100.0 100.0 0.532

Wilks’ Lambda

Test function Wilks’ Lambda Chi-square gl Sig.

Gross values 0.418 34.891 2 0.000
Weighted values 0.717 13.314 2 0.001
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