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Abstract: El Quisco is a district and popular seaside resort on the coast of Chile that has suffered the
effects of the growing demand for second homes and tourism activities. The district has the fourth
highest influx of a floating population in the region, which has had numerous impacts on the district
at several levels. The objective of this article is to examine the issue of carrying capacity in Chile and
its public management at the local level. To this end, this research developed an exploratory and
instrumental case study. Carrying capacity problems were first identified in the existing literature.
This information was subsequently complemented with more local information by means of: analysis
of territorial planning instruments (TPIs) relating to the district; participative workshops with
municipal government stakeholders; and, lastly, confirmation of the problems identified through
correlation analysis of available historical data. The main result of this research was the determination
of carrying capacity issues in El Quisco. This broadly coincides with indications from the existing
literature and TPIs, while factors identified by local stakeholders are territory-specific, giving rise
to new measurement variables. It was possible, in turn, to rule out certain carrying capacity issues
perceived by the community.

Keywords: tourism impacts; carrying capacity; measurement variables

1. Introduction

The El Quisco district, located in the Valparaiso region in Chile, is a popular seaside
resort close to a large metropolitan area (Santiago de Chile), which has suffered the positive
and negative effects of the progressive demand for second homes and tourism activities.

In this context, demographic growth and its impact on the territory’s carrying capacity
are some of the most relevant issues to have arisen. Between 1992 and 2017, the resident
population increased by 160%, from 6097 to 15,955 inhabitants (INE, 2018). In 2017, the
district had a floating population of 2,851,181 (INE & SERNATUR, 2018), the fourth highest
in the region and the thirteenth highest nationwide.

This population increase has had several impacts on the district, particularly at its
main tourist attraction, the town’s extremely overcrowded “Los Corsarios” beach, which,
in turn, overwhelms the adjacent services and infrastructure. Moreover, the capacity of
basic services does not fully cover the demand of the resident population, with an 87%
coverage in electricity supply, 89.4% in sewerage services and 97.5% in drinking water
provision, a situation that worsens in summer with the influx of tourists [1].
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Another strong impact for the local population over the summer period is the collapse
of the road and public transport networks and car parking availability, since El Quisco’s
main road is the main access and exit route for the area. In turn, the household solid
waste collection capacity is greatly exceeded, leading to the existence of several small-
scale rubbish dumps in a number of the district’s gullied watercourses, specifically in the
low-income sectors [1].

Regarding the social impact, the floating population generates numerous conflicts in
the seaside resort, especially due to the influx of groups of young people, with problems
related to alcohol and drug consumption and crimes such as “sexual offences (which
increased by 200%) gun law violations (41% increase), assault (37% increase), burglary with
forced entry (35% increase) and aggravated burglary (20% increase)” [1].

This series of impacts has made it necessary to study the carrying capacity, defined
as the number of people an area can support without degrading the natural, cultural and
social environment in order to maintain long-term quality of life [2]. In this particular
study of El Quisco, the decision was made not only to characterize the issue but also to
explore how the municipality approaches this problem in order to measure the difficulties
and challenges presented by municipal management in the district.

In Chile, the local government or municipality, made up of the mayor and their council,
is responsible for the administration of the local area, working together with the regional
government when it comes to inter-district issues. By law, the municipality is responsible
for “satisfying the needs of the local community and ensuring their participation in the
economic, social and cultural progress of the respective districts” (Act 18,695 Art. 1).
It becomes relevant, therefore, to recognize the problem of carrying capacity and the
municipality’s awareness of this issue.

2. El Quisco

El Quisco district is located in the Valparaiso region in Chile and belongs to the San
Antonio province (see Figure 1), along with the coastal districts of Algarrobo, El Tabo,
Cartagena, San Antonio and Santo Domingo, which together make up the southern coastal
zone of the country’s central zone. El Quisco is bordered by the Algarrobo district to the
north, the El Tabo district to the south, the Casablanca district to the east and the Pacific
Ocean to the west.

The intermediate location of this district within the province sets it up to be the
geographical center. This situation is compounded by the fact that El Quisco possesses
the broadest range of services in the province, thus functioning as the main local urban
center. At the same time, its proximity to the national capital of Santiago, located 114 km
to the east (see Figure 2), makes the district a particularly attractive holiday or weekend
destination given its easy accessibility by a number of major, coastal and secondary roads.

As mentioned, the district currently has 15,955 inhabitants (INE, 2018) with consid-
erable intercensal growth very significantly weighted towards the over 55 age group,
reaching up to a 700% increase in the over 80s. This corresponds to the migration of older
adults seeking a better quality of life in this coastal district.

There has also been a considerable increase in the number of homes in the territory.
The 8217 homes registered in the 1992 census had increased to 18,313 homes in the 2017
census. It should be noted that a large portion of these are second homes and tourist rental
accommodation located in the district’s urban sector.
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Figure 1. Regional context of the El Quisco district, Chile. Source: authors” own.
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Figure 2. Location of the El Quisco district in relation to Santiago de Chile. Source: Google Maps, 2020.
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3. Theoretical Framework

The concept of carrying capacity (CC) was originally coined in 1798 by Thomas
R. Malthus, who warned that the planet could only host a certain amount of human
population due to limited availability of resources for subsistence. The concept was later
linked to animal ecology using Verhulst’s logistic growth model in 1838. By the 1890s, the
term CC was used officially by range managers specifically relating to land use for cattle
grazing. In ecological theory, the term refers to the population size that is sustainable in
relation to its support ecosystem [3,4].

In this way, the concept of CC shifted towards human ecology. In the 1960s and 1970s,
it was widely used to study the maximum population size based on the maximum use
of resources or the capacity for environmental assimilation in order to understand the
interactions between human activity and the environment [4,5].

Today, the concept of CC is understood as the number of people an area can support
without degrading the natural, cultural and social environment in order to maintain long-
term quality of life [2]. CC effectively implies setting a maximum limit above which nature
will react by resisting the accelerated growth and development of the population through
droughts, landslides, floods, famines and other phenomena [2,5].

Some authors maintain that there is an inherent relationship between sustainability
and CC [3-13], since a territory’s sustainability translates into the availability of resources
for permanent use. In this sense, sustainability can be measured by means of CC, since, if
the maximum limit of resources is known, efficient land use policies can be developed to
guarantee resource availability in the future [5].

Studies on CC have been carried out to date based on different theories, with different
research approaches applied, such as tourism carrying capacity (TCC) [6-8,11,12,14-20],
ecological carrying capacity [4,21-23], human carrying capacity [9], regional carrying
capacity [24] and urban carrying capacity [3,5,13], where integration of these analytical
dimensions becomes essential when establishing a CC assessment framework for those
administrating urban areas.

The most prominent definition of TCC comes from the World Tourism Organization
(UNWTO): “the maximum number of people that may visit a tourist destination at the same
time, without causing destruction of the physical, economic and sociocultural environment
and an unacceptable decrease in the quality of visitors’ satisfaction” [6,12,14]. Ecological
CC refers to the proposed limits to natural resources, environmental assimilative capacity,
ecosystem services capacity and society supporting capacity that allow socio-economic
activities to be carried out without causing change or impairment to the habitat’s functions
or structures [23].

Human CC is based on the resilience of the environmental system to ensure its abil-
ity to absorb the impacts of human disturbances without a shift in state or function [9].
Regional CC is defined as the systematic capacity of a society to sustain a certain level of
population and socioeconomic production while maintaining a reasonable rate of exploita-
tion of resources [24].

Lastly, urban CC refers to the maximum level of urban development able to optimally
satisfy the demands of the population of an urban area, considering both the natural
system and its artificial components. Several factors affect this capacity, such as impacts
on the natural environment, availability of natural resources, infrastructure and services,
public perception, institutional context and support from society [3]. Notably, with this
approach, the CC becomes relevant in the fields of urban planning and management,
since consideration of urban CC contributes to a high degree of residents” satisfaction
in their connection with the city at physical, cultural and spiritual levels, thanks to its
functional urban services, environmental quality, optimal transport system and pleasant
civic environment [3].

One fundamental characteristic of a territory’s CC is that it is not fixed, with numerous
factors influencing its increase or decrease, such as the preferences of the population,
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technology use, investment, productivity and consumption patterns. This capacity must
therefore be understood dynamically [3,5,11].

In this study, the research approach that is applied is the TCC, considering the different
factors that entail the complexity of phenomena associated with demographic growth as
well as the floating population and the migration of new residents to a consolidated district
as a tourist destination.

4. Methodology

A case study was chosen as the approach to develop this research, since this is a
flexible research strategy that can be adapted to different theoretical perspectives [25]. It
also allows the use of quantitative, qualitative or mixed research processes [26] and provides
an opportunity to use different types of data [27]. This case study is exploratory [28] and
instrumental [29] since it seeks to answer tourism carrying capacity questions in an under-
studied field, namely, identification of this problem in Chile and its local-scale public
management, while in the future, this approach could be extrapolated to other situations,
from similar districts with characteristics of a tourist destination in the country, or other
districts worldwide (see Figure 3).

El Quisco’s ) The needs of

needs tourist districts

The needs of
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F any Chilean
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Figure 3. El Quisco case study. Source: authors” own.

The study was organized according to the following scheme (based on Taylor’s 2016
proposal for case studies), which defined the objectives, research questions, theoretical per-
spective, methodology, data collection methods, data analysis, report type and perspective
of the conclusions in relation to the initial objective (see Figure 4).
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Figure 4. Methodological scheme for case studies. Source: adapted from Taylor (2016).

4.1. Step 1: Theoretical Perspective

Identification of Dimensions for Analysis and Their Variables According to Authors
in the Academic Literature.

A comprehensive review of the available academic literature on the concept of CC was
first carried out. Studies were collated focusing on different types of carrying capacity, such
as ecological, urban, tourism and regional CC. These studies involved different sizes of
territory including megacities, cities, districts and tourism sectors, in diverse geographical
locations, including islands, archipelagos, tourist beaches, bays and inland areas.

The main focus in this bibliographic review was on studies that evidenced the prob-
lems associated with the impacts of CC together with a proposal for measuring variables
to calculate carrying capacity in each of the territories, in order to analyze the permanent
impacts and those related to the tourist season. The main dimensions for analysis of
the variables were also identified, allowing optimal classification of information. These
dimensions are: environment, territorial aspects, infrastructure, economy, demographics,
social aspects, culture and public management.

4.2. Step 2: Data Collection
4.2.1. Identification of Issues in Territorial Planning Instruments (TPIs) Relevant to
El Quisco

A review was carried out at this stage of all the current regulatory and strategic TPIs
relevant to the El Quisco area (see Table 1) in order to identify the issues related to CC that
could be classified within the dimensions listed above. Once the issues were identified,
they were systematized to reveal which difficulties faced by El Quisco coincided with those
identified in the literature. In turn, when new problems emerged, these were added to the
systematization as variables.
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Table 1. Relevant territorial planning instruments (TPIs) for the El Quisco district.

TPI Geographical Area Status
El Quisco District Development Plan (2019-2022) El Quisco district Strategic
El Quisco Tourism Development Plan (2019-2022) El Quisco district Strategic
El Quisco District Zoning Plan (1994) El Quisco district Regulatory
Punta de Tralca Local Zoning Plan (1978) El Quisco district Regulatory
Isla Negra Local Zoning Plan (1996) El Quisco district Regulatory
Entre-Playas Local Zoning Plan (1981) El Quisco district Regulatory
Valparaiso Inter—.District Zoning Plan, South Satellin.e (Algarrobo, El San Antonio province Regulatory
Quisco, El Tabo, Cartagena, San Antonio)
Valparaiso Regional Strategic Development Plan 2020 Valparaiso region Strategic
Regional Urban Development Plan Valparaiso region Strategic

Source: authors’ own.

4.2.2. Identification of Issues According to Local Stakeholders Linked to the El Quisco
Municipal Government

Two face-to-face participatory workshops were organized with representatives of
several of El Quisco’s municipal institutions, such as the District Planning Office (SECPLA),
Municipal Works Office (DOM), Community Development Office (DIDECO), Environment
Office, Cleaning and Landscaping Department, Public Safety Office, Transport Office,
Information Technology Division, Department of Health, Department of Education and
Administrative and Financial Management Office. The activities took place on Tuesday
30 July 2019 and 3 December 2019. The objective of the first workshop was to identify the
district’s issues in relation to TCC, while the second workshop sought to place these in
order of priority and carried out an exercise to classify them according to time span, i.e., to
establish if they are difficulties that occur in the tourist season or are permanent.

Once this information was collected, the data were added to the systematization
developed in the previous step to indicate where issues coincided with the literature
and the TPIs in question. When new issues emerged, these were integrated into the
systematization in the form of variables.

4.2.3. Identification of Data Available for the Study of Variables in El Quisco

This involved searching for available data based on the relevant variables. It focused
on the sort of data that could be processed and expressed in a dynamic model, which
guided the search. Once the information was sorted, it was possible to observe which
data met the modeling requirements and then include these data in the systematization,
identifying the variables that could effectively be subject to analysis.

At this stage, it became possible to visualize the potential variables to be considered
in the dynamic model and coincidence could be identified between the issues present in
the literature, the TPIs, the perception of local stakeholders and the data available for the
study in the El Quisco district.

4.3. Step 3: Data Analysis
4.3.1. Systematization of Available Knowledge

After collating the selected literature, the data and issues identified for each aca-
demic paper were arranged into tables using Excel spreadsheet software. These data were
subsequently classified according to the following dimensions identified in the articles:
environment, territorial aspects, infrastructure, economy, demographics, social aspects,
culture and public management.
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4.3.2. Descriptive Statistics

Once all the information had been arranged in tables, a detailed analysis was carried
out to show correlations between the arguments of the different authors. After identifying
which issues correlated to a greater or lesser extent, frequency analysis was used to classify
these according to the number of correlating authors, establishing the frequency levels:
very high; high; very low; and low. The objective was to prioritize the issues identified by
the authors in order to understand which would most commonly arise in territories where
the carrying capacity is exceeded, as is the case in the district studied here.

This classification of the different issues was later was translated into the correspond-
ing variables, which were arranged according to the dimensions identified from the arti-
cles studied.

4.3.3. Correlation Coefficient

After having identified all the available data within the systematization, each piece of
data was explored more deeply in order to discard any that lacked a historical sequence
that could be studied. A range of data was selected corresponding to the years 2002-2020,
which was then analyzed to determine behavior over time, where the resident population
variable was the basis for visualizing any possible relationship with the data associated
with the impact of CC in El Quisco.

Once the data were filtered, they were arranged into a spreadsheet according to
year. The linear correlation coefficient was then calculated between the residents per year
variable and each of the CC-associated variables to establish whether there was a direct
or inverse relationship between the variables and to classify the strength of any such
relationship between the variables:

Corr(x,y) = Cov(xv,y) _ Lxi —%)Y(y; —¥)

Sd(x)Sd(y) /(L (x? —nx?) J(L(y? —np?)

where Cov(x,y) corresponds to the covariance between x and y, Sd(x) and Sd(y) indicate
the standard deviation for x and y, x; and y; are the values at the ith observation and ¥ and
y are the means for x and y. In all cases, population was the common variable used. For
instance, we analyzed the correlation of urban area and household production with respect
to local population growth.

5. Results

The systematization of data from the literature is described below. This then served to
capture the different levels of data enrichment arising from the territory-specific case study
in order to discern the issues associated with CC in the El Quisco district and determine
the level of congruence of the numerous sources of information.

5.1. Identification of Carrying Capacity Issues

In the review of the academic literature, which mainly covered studies with a proposal
for measuring variables for calculating CC, a total of 318 variables were identified, asso-
ciated with different dimensions of the impacts of CC. Frequency analysis subsequently
made it possible to determine the main dimensions mentioned by the authors (environ-
ment, territorial aspects, infrastructure, economy, demographics, social aspects, culture
and public management) and their respective measurement variables for the issues. Of
the 318 variables identified, 77 were selected as relating to the main issues most frequently
identified by the authors (see Table 2).
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Table 2. Summary of systematization of carrying capacity (CC) dimensions and variables in the literature.
Dimensions Very Frequent Frequent Infrequent Very Infrequent
Noise pollution (TS) Air and sea water Woodland and
Ecosystem and uality conservation zone P fi duced
Environmental biodiversity % tected fl d surface areas ercentag_e of introduce:
deterioration and rotected Hora an Surface area impacted ~ pest species (P)
degradation (P) fauna by soil erosion
. Urban/rural land
Surface area of main- 1 >
tained /frequented }’a ues perm b Location of inhabited
Tersitorial green spaces (g)crease in urban area homes .
erritoria Surface area of public . Land use proportions
Changes in the
access/use £ housi (surface area)
state-owned land (TS) patterns of housing
density and type
Coverage and
consumption levels of
basic services (TS)
Capacity and volume Insufficient basi .
Infrastructure (c)cf) l}lleoctzissiu()_lrds )waste Transport system (TS) Urban infrastructure (P) foiltlhécllgeor;u]:i’jlg;e&)‘;lces
Visits to emergency
healthcare services
(TS)
GDP per capita (P)
Changes in income Number of workers in
levels (TS) construction industry
. Population Number of workers in
Economic distribution by agriculture
occupation (P) Tourism bedspace
Tourism companies availability
P)
Population Single-parent homes
distribution over time Dependency ratio of
Number of people Population the population
ine into distri p pop
Demographic commuting into district distribution by age - Decrease in
from other dlstl"lcts in range percentage of
province or region (TS) Years of potential life population born in
lost province
Number of crimes Number of homes
with high social part of informal
- Public order coverage impact housing settlements
. (TS) Antisocial behavior .
Social - Levels of education of (TS) gvercroivd%ng
local population (P) Poverty levels ouse sharing or
Multidimensional sofa surfing without
poverty other alternative
- Resident quality of
life (TS
Cultural - Iioecgl czlltural identity Tourist experience (TS)
®)
- Public spending by - Chamber of commerce

Public management

investment sector
Total municipal
budget/spending

and local tourism

- Tourism development

policy

(P) Permanent impacts of the TCC. (TS) Tourist season impacts of the TCC. Source: authors” own.
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When classifying the issues and variables, the majority of these across the board
related to impacts from exceeding CC limits on the environment and natural resources in
the places of study. These include habitat degradation and various types of environmental
pollution in particular, while the acknowledged shortage of natural resources is exacerbated
by the high demand of the population [3,5-8,11-15,18-24].

The authors largely concur regarding the economic impacts on the population, listing
the increase in land value, loss of productive capacity in goods and services unrelated to
tourism, promotion of unskilled labor, informal employment, unemployment and seasonal
dependence on tourism for job creation [3-8,11-15,17-24].

There is also evidence of overburdened infrastructure and services, such as sewerage,
drinking water supply, gas and electricity supply, transportation and road congestion. Health,
security, telecommunications and waste collection services, banks and shops are particularly
affected [3,5-8,11-17,19,22-24]. On account of the above, the resident population enjoy a
lower quality of life and local cultural identity is also affected [3,5,6,8,11-15,17,19,22,24].

This over-demand at specific locations has larger-scale impact. The authors identified
an increase in urban surface area: since the central parts of the cities are overcrowded,
the population begins to move to peripheral sectors while, in turn, urban values per m?
increase in relation to rural values per m?. There is, in this sense, a periodic increase in
population growth rates, either due to interest in a location’s quality of environment or the
high level of services linked to job opportunities [6,8,9,11,12,14-17,20,21,23].

In terms of social impact, part of the population that has been displaced is observed to
become vulnerable, with situations of poverty, crime and low levels of education [3,8,9,12-17,
20,22,24]. Lastly, some authors highlight the relevance of the political dimension in optimizing
CC in cities, since there are aspects of that dimension that are flexible and could be changed
with public spending. The organizational and management capacities of local government
therefore have a direct influence upon improvements in CC [3,5,11,13-15,17,19,20,22].

It is important to note that after the systematization work, most of the variables
detected are related to the approach of the TCC, which are linked to the impacts of the
tourist season and the permanent ones.

5.2. Identification of Tourism Carrying Capacity Issues in EI Quisco
5.2.1. Identification of Issues in TPIs Linked to El Quisco

The issues present in the specific circumstances of the El Quisco area according to the
TPIs largely coincided with those mentioned in the literature: of the 77 variables recognized
in the literature, 46 were identified in the El Quisco district. In terms of environmental
impact, the following stand out: urban growth threatening native woodland; deterioration
of all tourist beaches; and pollution of numerous gullied watercourses in the district.

In addition to the above, El Quisco suffers various impacts through its status as a
seaside resort due to the seasonal nature of tourism. As part of the economic dimension,
TPIs emphasize the seasonality of tourism and its high percentage of informal employment.
Infrastructure provision is the dimension most coinciding with the literature, with a total
of 11 variables present in the district, particularly road saturation, shortage of parking
spaces and insufficient street paving, sewerage and urban infrastructure in the district. In
addition, insufficient provision of banking services and overburdening of health services
are evident, the latter mainly due to population growth in recent decades, as evidenced
by the increase in waste generation in the district and consequent challenges for waste
collection services. Another impact exposed in the TPIs in relation to seasonality is the
rise in antisocial behavior and crime and the increased pressures on the security services.
All these impacts diminish the quality of life of the resident population and the tourist
experience in the district.

In the demographic dimension, emphasis is placed on the aging population with the
influx of elderly persons turning second homes into permanent homes.

It should be noted that new variables for study, not considered in the existing literature,
emerge out of the issues associated with TCC identified in the TPIs in El Quisco. Among
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these, housing demand and unregulated land subdivision stand out particularly as a
permanent problem, with no local government policy to tackle these issues. There are seven
other new variables related to permanent problems not identified in the literature, which
include: availability of water resources in the area within the environmental dimension,
street paving within the infrastructure dimension, influx of elderly residents within the
demographic dimension and number of community centers and cultural organizations
within the cultural dimension. In turn, a new variable arises associated with problems
of the tourist season identified as informal businesses within the economic dimension
(see Figure 5).
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Figure 5. Summary of systematization of issues associated with TCC identified in El Quisco. Source: authors’ own.
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5.2.2. Identification of Issues by Local Stakeholders Connected to El Quisco
Municipal Government

This interaction with local stakeholders from the municipality served to gather their
perceptions of the issues that affect them. A smaller number of issues were observed
than those detected in the literature or identified in the TPIs: out of a total of 77 variables,
the local stakeholders identified 17 in El Quisco. The stakeholders’ variables largely
coincide with the TPIs, although with 13 variables common to both, particularly regarding
infrastructure saturation (with eight stakeholder variables) and, in the social dimension,
crime and education (with five stakeholder variables).

Six new variables not in the literature are named by the local stakeholders, relating
to a more specific perception of the issues, such as: the impact of the number of stray
dogs in the district within the environmental dimension; volume of drinking water per
dwelling, internet speed, final disposal of household waste and ongoing health coverage
within the infrastructure dimension; and the number of school enrolments within the social
dimension, with only two of these new variables coinciding with new variables in the
TPIs (see Figure 5). Importantly, stakeholders were able to clarify which issues they meet
permanently or seasonally during the year and put these in order of priority.

In prioritizing the issues, stakeholders emphasized the importance of housing demand
and illegal land grabs and subdivisions in the area in the territorial dimension, alongside
low levels of school enrolment and an increase in crime in the social dimension and the
harmful effects of the change in the final disposal of household waste. Second in the order of
priority were issues in the infrastructure dimension, such as: healthcare provision, internet
access, public transport, increase in stray dog numbers, sewerage and household waste
collection. Third and lowest in the order of priority were demands for public recreational
space, traffic congestion, poor state of sidewalks, abandoned and deteriorated houses and
the lack of provision of complementary services to tourism.

In a similar way to the previous sections, the variables that emerge are also mainly
related to aspects of TCC and all are related to its permanent problems.

5.3. Characterization of Tourism Carrying Capacity Issues in EI Quisco
5.3.1. Identification of Available Data to Study Variables in E1 Quisco

When visualizing the availability of data for the El Quisco district case study, it can be
seen that most of the data available for study belong to the infrastructure, economic and
social dimensions. This is especially true for the most commonly identified issues in the
literature where it was observed that out of a total of 77 variables, 50 have available data
(see Figure 5). Subsequently, when analyzing the feasibility of the data, only those with
historical records were considered in order to study their behavior over time, taking into
account the development of projections. This resulted in a total of 25 variables available for
measurement.

In the environmental dimension, the only available data relate to air quality (which is
not an issue in the territory) and soil type, while in the cultural dimension, there are no
data whatsoever since these variables are mostly qualitative in nature.

Notably, no data were found to study the 13 new variables identified in the TPIs or by
local stakeholders.

A systematization diagram of the TCC issues is presented below, identifying the di-
mensions present in the literature and classifying these into four categories of measurement
variable according to their frequency of occurrence between authors. As well as giving
an overview of the available data, Figure 5 connects them with the territorial information
obtained about El Quisco, both from the TPIs and the local municipal stakeholders.

5.3.2. Evidence of CC in El Quisco

Firstly, in the analysis of the data available with historical records between the years
2002 and 2020 (see Table 3), variables such as population education levels, multidimensional
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poverty levels and the dependency ratio, even if a direct positive correlation is observed,
do not have the minimum amount of data to prove the correlation.

Table 3. Descriptive statistics and sources.

Variable Mean Standard Deviation Years Source
Population (number of INE (National Statistics
residents) 14,008.6842 2482.22004 2002-2020 Institute of Chile)
MINVU (Ministry of
Utban area (km?) 13.1125 0.25303162 2002, 2006, 2011 and 5 using and urbanism of
Chile)
Household waste (tons) 11,378.2727 983.566072 2008-2018 Municipality of El Quisco
ttEn}tgrge(ncy hl;ealthfcal.'e. t DEIS (Statistics and Health
attention Mumoer ot WIS 559272727 137.129203 2010-2020 Information Department of
on a specific day of the Chile)
year) ile
Sewerage provision . SISS (Superintendency of
coverage (percentage) 54.9333333 5.50476378 2007-2018 health services of Chile)
Drinking water coverage INE (National Statistics
(percentage) 89.6 2.25166605 2002, 2012 and 2017 Institute of Chile)
Antisocial behavior CEAD (Crime Studies and
(number of offense) 1304.53333 685471044 2006-2020 Analysis Center of Chile)
Crimes with high social CEAD (Crime Studies and
impact (number of crimes) 979466667 146.145655 2006-2020 Analysis Center of Chile)
Level of education (higher
education) (percentage of INE (National Statistics
residents with higher 10.3 3.95979797 2002 and 2017 Institute of Chile)
education)
CASEN, MDS (Survey of
Multidi ional ¢ national socioeconomic
ul ‘me“i‘)"“a poverty 16.965 4.95681854 2015 and 2017 characterization, Ministry
of Social Development and
Family of Chile)
Demographic dependency INE (National Statistics
ratio (**) 62.2 2.12132034 2012 and 2017 Institute of Chile)
Employment in tourism 202.5 721437608 2006-2015 SII (Internal Revenue
industry (employees) Service of Chile)
Number of tourism rental SII (Internal Revenue
businesses (number of 55 15.8534959 2006-2015 Service of Chile)
companies)
Tourism-related business 2087 40.9716704 2006-2015 SII (Internal Revenue
(number of companies) ’ ’ Service of Chile)
Employment in
construction industry 104.2 102.844867 2006-2015 S (Internal Revenue

(employees)

Service of Chile)

(*) Four dimensions (education, health, work and social security and housing), 12 indicators, all with equal weighting (8.33%). Unit of
analysis: home. (**) Demographic indicator of potential dependency economic that measures the population in theoretically inactive ages
in relation to the population in ages theoretically active, regardless of their status in the workforce. Source: authors” own.

Secondly, a correlation coefficient greater than 0.5 could be observed in most of the
variables with available data, with a particularly strong direct association between resident
population growth and urban surface area in the El Quisco district. There is also an
increasing number of companies belonging to the tourism industry in the district, which
has a strong association with the growth of the resident population. This same behavior has
also been observed for the variables for: sewerage, tourism-related employment, antisocial
behavior, tourism rental businesses and tons of household waste per year.

Variables such as construction industry workers and drinking water coverage present
a between 0.6 and 0.7 association with population growth, indicating that a considerable
percentage of the population has no access to a formally regulated drinking water supply
since coverage does not significantly increase with population growth.
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Lastly, the variables that present a less than 0.5 association with resident population
growth are emergency healthcare attention and crimes with high social impact in the
district. The data do not show a strong relationship between the permanent saturation of
emergency health services perceived by local stakeholders since the number of cases of
emergency medical attention does not show a correlation with resident population growth.
A similar situation is evident for crimes with high social impact: local stakeholders and
El Quisco TPIs highlight the increase in crime and pressure on the security services in the
tourist season in a cumulative way, but the variables’ behavior gives no evidence of any
relationship to the population growth (see Table 4). There is, therefore, no CC issue in these
two areas.

Table 4. Behavior of variables and linear correlation coefficient with growth in resident population.

Correlation with

Dimension Variables Behavior Resident Growth
Territorial Urban area (km?) —_— 0.94464482
Household waste —— 0.80859534
(tons/year) ’
Emergency healthcare SN 026494353
Infrastructure attention '
Sewerage provision — 0.91107649
Drinking water = 0.66331905
coverage '
Antisocial behavior ——T 0.84284644
Crimes with high P 031224795
Social social impact '
(*) Level of education — 1
(higher education)
(*) Multidimensional 1
poverty
Demographic (*) Dependency ratio — 1
Employment in — 084593249
tourism industry '
Number of tourism > 081156205
rental businesses ’
Economic
Employment in = 0.95395221
tourism '
Employment in A 0.72421787

construction industry

(*) Scarce data to prove. Source: authors” own.

6. Discussion

In this study, the issues identified in the existing literature were systematized, which
managed to show the degree of consensus between authors and their fundamental ideas
despite their different CC research approaches. In turn, it enabled the most and least
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frequent issues identified by the authors to be categorized, in this way establishing the
type of problems most likely to be identified in a variety of tourist districts.

The data were subsequently supplemented and enriched with the territory-specific El
Quisco case study. Firstly, the different regulatory and strategic TPIs in force were analyzed,
which widely validated the issues coinciding with the literature. This confirms the potential
application of this methodology to other districts with overstretched TCC [3-24]. In turn,
it is necessary to highlight the emergence of new variables that were not considered in
the literature, which gave an understanding of the specific territorial circumstances and
unique operating dynamics.

Secondly, the development of participatory workshops with municipal government
stakeholders made it possible to identify the issues that were difficult for them to manage.
In this area, in contrast to the information detected in the TPIs, validation was more limited
since it arose from participants’ perceptions of their day-to-day feelings over the course of
their work, especially in the tourist season where the pressures were strongly felt by the
municipal government team and excess demand for their services became evident. As with
the TPI validation process, new variables arose that were not in the literature, including
one of the demands felt most strongly by the population.

Lastly, analysis of the data allowed identifying that a large part of the variables present
a strong association with the resident population growth. However, in the case of two
variables perceived by local stakeholders and TPIs to be recurrent and permanent issues
(emergency healthcare cases and crime with a high social impact), analysis contradicted
this perception since the variables did not show any correlation with the annual resident
population growth, thus offering no verification that these problems are related to CC issues.
Lastly, the correlation could not be tested in variables that did not have the minimum
amount of historical data required.

Due to the territorial enrichment carried out here, it is necessary to show the limitations
of the definition of the TCC proposed by PAP [14], Segrado et al. [12] and Navarro et al. [6]
since it refers to an isolated and specific temporality and, as seen in this study, in addition
to the impacts of the tourist season, there are cumulative effects that can be considered in
long time series, providing the possibility of progressive deterioration in the district due to
its status as a tourist destination.

It should be noted that with the type of data currently available, it is not possible to
include the cultural dimension since, for this case study, no studies have been carried out
to measure variables such as quality of life, tourist experience and cultural identity. Some
authors criticize this situation in their respective studies [6,11,14,15,17,19]. The environ-
mental dimension, which, according to most of the authors, is one of the most recurrent
issues in studies [3-15,18-24], in this specific case, also lacks measurement data, putting it
at a disadvantage both in the analysis process and for data-backed decision making.

7. Conclusions
7.1. Summary of the Results

This study served to assess the existence of TCC issues in the El Quisco district.
The systematization of information in the literature managed to answer what effects are
recognized as CC problems; specific territory-based data enrichment provided an answer
to what effects are recognized as TCC problems in Quisco and identified and classified
issues according to their corresponding dimensions and if they were problems of the tourist
season or the permanent local government according to municipal stakeholders, providing
more specific validation to the findings documented in the various TPIs.

It was subsequently possible to respond to how the effects that are recognized as TCC
problems in El Quisco are dimensioned, and their relationship with the resident population
growth through correlation analysis in 9 out of 13 variables was studied, the three with the
highest values being: employment in tourism, urban area growth and sewerage provision.

Furthermore, it should be noted that two of the issues strongly perceived by local
stakeholders do not show any correlation with population growth, including emergency
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healthcare attention and crimes with high social impact; therefore, CC issues are not
confirmed in these fields. Finally, in the three variables, the data found were too scarce to
prove correlations.

7.2. Theoretical Implications

It is necessary to point out that the information in the literature broadly coincides with
the findings of this specific case study, which accounts for a Latin American reality that
is not alien to the CC problems that other territories suffer, so the existence of problems
generalized can be extrapolated to other districts or regions. At the same time, the more
specific problems in the case study for this district do not coincide with the authors’ findings
in the literature. This is due to the influence of various factors relating to the national
and local contexts, as well as emerging issues that were not previously considered. This
situation highlights the need to study these new issues arising as a result of the TCC in
different territories. Since CC is a phenomenon that includes numerous dimensions and
factors, any comprehensive study would be more effective if all the difficulties and their
potential means of measurement were more robustly covered in order to achieve ongoing
improvements to CC within the territory.

It should be noted that despite the fact that issues related to the environment dimen-
sion are those most frequently identified in the literature, this case study makes evident
how little relevance these are given in the local context due to the almost complete absence
of data for measurement. This makes it difficult to study TCC comprehensively. A similar
situation also occurs in the cultural dimension. Here, the literature concurs with the case
study that, as qualitative variables, their measurement becomes more complex and can
only be considered over time. When variables such as quality of life and tourist experience
are not taken into consideration, it becomes more difficult for local governments to progress
in this dimension or for these aspects to be fully valued by the local population.

It is also essential to consider the limitations of tourism CC’s definition since it only
refers to the “maximum number of people that may visit a tourist destination at the same
time”. This definition puts the focus on a situation of limited temporality in the territories,
not considering the cumulative or synergistic aspects of the effects that can be considered
when analyzing long time series and that can mean their definitive deterioration, a fact
that this study shows when observing the entire population on an annual basis.

7.3. Limitations and Future Research Perspectives

As indicated in the Methodology section, this is exploratory work and as such allows
one to enter the subject, detecting limitations and leaving the doors open to new research.

In the first place, one of the findings is the diversity of existing CC approaches, which
led to the determination of 318 different variables, which added to those raised in the case
study, which are 13, giving a total of 331 aspects that could be linked. This magnitude of
issues makes their study very complex, unless there are significant resources, and reveals
the need to standardize or synthesize variables and work to identify those that are key
to TCC.

After the variables were selected for study, the availability of data for the measurement
of the variables raised by the literature revealed the main limitation of this study and that
there are a large number of variables that do not have sufficient data for their analysis.

It is recommended as future research to delve into the variables that were not possible
to measure in this study, in order to understand how they affect TCC; in turn, it is proposed
to delve into the variables measured by means of more complex models, with the aim
of detecting, with greater precision, their effects and how they can be used for territorial
planning. In addition, it is encouraged to replicate this study in other tourist districts that
suffer the impacts of population growth, either due to the floating population or migration
processes, in order to provide more information to decision-makers and thus guide towards
management and sustainable planning of the different localities.
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Finally, this case study revealed the bases and variables to consider for the develop-
ment of software focused on the prediction of CC for local management, called “Predictor
Model of Carrying Capacity for sustainable management”, allowing municipalities to
predict the impact of population increase on the environment, basic services and the econ-
omy in the long term (migration processes). The main goal of this software is to provide
the municipalities a tool to plan the policies that are developed in the territory in an
integrated way.
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