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Abstract 
The objective of this study is to determine the adverse environmental effects 
of tourism activities on various heritage populations located in the sierra or 
Andean highlands region of Ecuador. The effects being studied have been 
classified into impacts on the physical, abiotic, biotic, socio-culture and eco-
nomic environment. The automated method using RIAM (Rapid Impact As-
sessment Matrix) software was employed in this analysis, which required the 
preparation of a baseline study in the small communities evaluated. A social 
perception survey was conducted of local residents regarding tourism, assisted 
by International University of Ecuador students fulfilling practical coursework 
requirements. Based on the conclusions of the case studies, some strategic 
proposals and recommendations were developed that can be incorporated in-
to sustainable tourism management plans in communities with natural and 
cultural heritage values.  
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1. Introduction 

Tourism is an engine of the economy for historic towns, as long as it is practiced 
with a focus on sustainability, respect for autochthonous culture, the environ-
ment and the tangible and intangible socio-cultural heritage. Sustainability im-
plies a rational relationship between man and nature; alterations that affect the 
natural environment impose limits that must be evaluated before they create 
disturbances in that environment (Ruiz & Garcia, 2014).  

Contemporary thinking on sustainable tourism has largely focused on reducing 
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the impacts of tourism while maximizing benefits to sustain local communities, 
thus promoting inter- and intra-generational equity. Sustainable tourism can be 
enhanced by mobile connectivity through new space-time practices and using 
ephemeral interpersonal relationships to harness niche groups to create bottom- 
up social systems interested in sharing experiences, ideas and resources (Dick-
inson, Filimonau, Hibbert, Cherrett, Davies, Norgate, & Winstanley, 2017). 

The United Nations has deemed 2017 to be the year of Sustainable Tourism 
for Development (UNWTO, 2015). The UNWTO Secretary General Taleb Rifai 
describes 2017 as “a unique opportunity to advance the contribution of the tour-
ism sector to the three pillars of sustainability—economic, social and environ-
ment—while raising awareness of the true dimensions of a sector which is often 
undervalued” (UNWTO, 2015, cited by Bramwell, Higham, Lane, & Miller, 
2017). Integration is an important concept that helps addressing complex so-
cial-environmental problems (Tengberg & Valencia, 2017). 

Effective environmental policies and programmers need to be informed by a 
comprehensive understanding of the biophysical, social and economic processes 
of a system, their complex interactions, and how they respond to different 
changes (Kelly et al., 2013). In other words, “understanding a complex whole 
requires knowledge about specific variables and how their component parts are 
related” (Ostrom, 2009).  

The county with the most emphasis placed on sustainable tourism within their 
plan was found to have the highest performance evaluations (Boley, McGehee, & 
Hammett, 2017). In this idea, the local environmental impacts of communities 
dedicated to tourism can cause undesirable effects on the host environment of a 
given area, and contribute to its degradation over time. The regional level has 
been recognized as a good scale for implementing actions towards sustainable 
development (Wang, Sun, Wang, & Lou, 2014). 

The communities located within the Ecuadorian Andean region, known as the 
sierra region, are the most visited places in the entire country due to the enorm-
ous natural and cultural diversity they offer, which includes various ecosystems, 
such as paramus or high-altitude plateaus, could forests, lakes, active volcanos, 
hot springs, archeological sites, indigenous communities, towns and villages of 
varying sizes and colonial haciendas. Historical communities in the Ecuadorian 
highlands region that are rich in natural and cultural heritage are currently a 
subject of heightened interest (Andrade, 2007).  

The case studies were done in three communities that are similar in size and 
in their status as tourism destinations, within the geographic territory of the 
sierra region of Ecuador: 
• Baños de Agua Santa is one of the nine cantons of the province of Tungura-

hua, which is located in the central Andean region of Ecuador, and is the 
smallest and most densely populated province in the country. Thanks to its 
strategic location, its linkages to the commercial dynamics of the two main 
economic poles of the country and the entrepreneurial spirit of its people, as 
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well as a number of local participatory management initiatives, it has become 
an “atypical” example of development in the country’s central region (Velas-
co et al., 2015; Ospina, 2011; Censo de Población y Vivienda, 2010).  

• Mindo, Pichincha province is a small rural parish in San Miguel de los Ban-
cos. It is located in a valley next to the Mindo-Nambillo Protective Forest, 
and offers community tourism, adventure tourism including extreme sports, 
and nature tourism featuring the biodiversity and unique and beautiful land-
scapes. It is visited by both national and international tourists, helped in part 
by its proximity to Quito (Pichincha province). It has been the focus of envi-
ronmental conflicts stemming from the construction of the heavy crude oil 
pipeline (Sierra, Tello, & Trujillo, 2015; Andrade, 2007; Censo de Población y 
Vivienda, 2010).  

• Papallacta, a parish within Napo province, is part of the eastern range of the 
Andes. Its main tourist attraction are its thermal baths and hot springs, and 
sports fishing is done at the nearby lake, with large aquifer reserves which 
supply water to Quito, the capital of Ecuador (Manchego and Ordoñez, 2015; 
Censo de Población y Vivienda, 2010).  

2. Methodology 

A systemic-structural method is being used here, since a study of environmental 
impacts encompasses all of the dimensions of sustainable development based on 
a systematic and holistic approach. The assessment makes it possible to evaluate 
the potential impacts (Gutierrez, 2016). The characteristics of environmental 
impacts are expressed through different environmental impact assessment me-
thodologies, focused on different attributes, such as: their nature, connotation, 
magnitude, significance, synergy, scope, and reversibility (Gutierrez, 2015a; 
Ruiz, 2015).  

The environmental impact assessment was conducted using the automated 
method of the RIAM software, which required preparing a baseline study of the 
environment in similar heritage communities located in the geographic area of 
the sierra (Andean highlands) region of Ecuador (Velasco et al., 2015; Sierra, 
Tello y Trujillo, 2015; Manchego y Ordoñez, 2015).  

The mathematical evaluation criteria used by the RIAM method must be de-
fined for independent and dependent variables, and are based on intervening va-
riables that can be conditioned by a change in the place or location of the indi-
vidual projects (Pastakia, 1998).  

Environmental assessments are often carried out using matrix-based methods 
in which one dimension of the matrix is “Impacting Factors” (F) and the other is 
the “Environmental Components” (EC) which are affected by the impacting 
factors (Namin et al., 2014).  

Evaluating environmental impacts involves assigning a concrete (objective 
measurement) or abstract value (subjective measurement) to the environmental 
impacts, to establish a critical qualitative or quantitative assessment. This is 
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based on identifying variables and indicators, and establishing and measuring 
valuation criteria. It is based on identifying variables and indicators, and mea-
suring and making judgments in assigning values. The values obtained can gen-
erally be expressed in terms of relevance, priority, or magnitude (Gutierrez, 
2015b).  

According to Gomez and Gomez (2013), environmental significance inter-
preted in terms of human health and welfare, is what defines environmental im-
pact. Other authors (Sadler, 2003; Ruiz, 2000), propose that environmental im-
pact is the direct and indirect consequences of a beneficial (positive) or adverse 
(negative) nature, which are produced by humans to natural and socio-economic 
systems on which their well-being depends, as the result of an environmental 
change caused by an action or set of actions of natural or anthropic origins. Ruiz 
(2016) argues that public works, such as the construction of a highway, a city, an 
industry, recreational areas or any similar activity has an impact on the envi-
ronment.  

The RIAM methodology was employed based on various exercises and prac-
tical course-related work done by students of the Tourism and Hospitality 
School of the UIDE, at the Quito main campus. The three case studies were done 
in the Ecuadorian highlands region: 
• Town of Baños de Agua Santa  
• Town of Mindo,  
• Town of Papallacta. 

The criteria used in this research to determine the impacts the occur as the 
result of a strategy of tourism development in a town or of a program to project 
and plan the tourism infrastructure in heritage sites must take into account the 
area that can be affected by these tourism interventions. The study looked at the 
social perception that local residents have of tourism through semi-structured 
interviews with local subjects, in order to gauge their perceptions of tourism in 
their community (Covarrubias and Conde, 2009). 

The assessments are linked to four environmental components or dimensions 
of sustainability, according to the guidelines for analyzing the physical and socio- 
economic environment described in a simplified teacher’s guide to baseline stu-
dies (Table 1), and they are grouped into the following categories: physical- 
chemical, biological-ecological, socio-cultural and economic-operational.  

The components to be evaluated have been assigned grades of adverse effects 
ranging from -A, -B, -C to -D, with -D the most negative value; while a zero 
grade means that the assessment does not apply to that component. 

3. Results and Discussion 

For each of the three communities evaluated, different results were obtained for 
some variables while similarities were found for others, as evidenced in Table 2. 

The results of the samples of the three communities with significant tourism 
activity in the Ecuadorian sierra reveal some similarities in the physical-chemical 
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Table 1. Simplified guide for environmental baseline studies. 

Environmental  
component 

Aspects Description of the aspects to evaluate 

Physical-chemical 

Geology and  
Geomorphology 

Types of rocks. Geotechnical characteristics and 
mineral deposits. Relief, contour and slope analysis. 

Soil Characterization of soils. Potential uses. 

Seismic  
conditions 

Seismic-tectonic survey, seismic hazards in the re-
gion. Construction alternatives for the project. 

Air quality 

Possible emissions caused by the project. Health 
protection areas. Continuous and occasional  
(peak) noise levels. Emissions of particulates  
and greenhouse gases. 

Climate 

Microclimate, air quality and the influence  
of the project. 
Temperature, winds, humidity, precipitation,  
sun exposure, evapotranspiration. 

Fresh water 

Availability, management and quality of public  
water supply services. Sources of supply. Surface  
and underground water and their quality.  
Natural and artificial drainage systems.  
Sources of contamination. 

Salt water 
Quality of coastal and marine waters. Currents,  
tides and sources of contamination. 

Biological-ecological 

Vegetation  
and flora 

Land-based, aquatic and marine plant types and 
formations. Endemic species, species in danger  
of extinction. Fragile or highly vulnerable  
ecosystems. Forests. Urban green areas. 

Animal  
life (fauna) 

Status and distribution of land, aquatic and  
marine animal life. Endemic species and  
endangered species. Habitat, ecosystems,  
migration patterns. Fisheries and wildlife. 

Ecological  
relationships 

Management of protected areas and areas of  
high environmental sensitivity.  
Relationships: climate-vegetation-soil;  
climate-topography-vegetation. 

Socio–cultural context 

Human  
settlements  

and social actors 

Populated settlements and key social stakeholders. 
Social behaviors and poverty. Total resident  
and occasional population, by ages and sex.  
Labor force. Education and health. 

Cultural  
heritage  

and recreation. 

Historical and cultural traditions. Tangible  
and intangible heritage of a historical and  
archeological value, monuments and  
architectural works. Recreation. 

Economic–operational 
environment 

Economic  
relations 

Types of property and ownership patterns  
by sectors. Average incomes and livelihoods. 

Services 
Basic services available to the community  
and the quality of those services. Infrastructure. 
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Table 2. Results of the application of RIAM in three selected communities. 

Communities  
assessed 

Environmental components 

Physical-chemical Biological-ecological Socio-cultural Economic-operational 

Baños de  
Agua Santa 

-C -B -C 0 

Mindo -C -B -D 0 

Papallacta -C -B -A 0 

 
components of the adverse impacts that have taken place, especially due to the 
excessive overexploitation and deterioration in the quality of fresh water, soil 
quality due to land use changes and agricultural and livestock activities, and air 
quality from vehicular and noise pollution.  

It was also found that there have been negative biological and ecological im-
pacts on all of the communities, resulting from deforestation, the alteration of 
habitats and the introduction of exotic plant species (Velasco et al., 2015; Sierra, 
Tello, & Trujillo, 2015; Manchego and Ordoñez, 2015).  

The adverse impacts related to the socio-cultural component vary from town 
to town (Velasco et al., 2015; Sierra, Tello, & Trujillo, 2015; Manchego & 
Ordoñez, 2015). However in Papallacta,the situation was not found to be partic-
ularly negative according to interviews of local residents (Manchego y Ordoñez, 
2015). 

The economic impacts of tourism are reported to be positive, given the in-
crease in employment opportunities and the improvements made to urban in-
frastructure in the three communities studies (Velasco et al., 2015; Sierra, Tello, 
& Trujillo, 2015; Manchego and Ordoñez, 2015).  

Among residents, there is an insufficient perception of the accumulated im-
pacts of tourism and the effects of the synergies of each type of tourism that is 
developed, in relation to the characteristics and identity of the traditional popu-
lations. The measures proposed and existing monitoring efforts are generally 
weak among tourism companies. There is a deficiency in the implementation of 
monitoring and environmental auditing on the part of the municipal govern-
ments and other public institutions (Velasco et al., 2015; Sierra, Tello, & Trujillo, 
2015; Manchego and Ordoñez, 2015). 

4. Conclusions 

• The conclusions of the three case studies of tourism-oriented communities 
located in similar geographic areas of the Ecuadorian sierra provide insights 
that can be used to develop strategic proposals and recommendations that 
can be incorporated into tourism management plans in historic towns with 
heritage assets.  

• Applying the RIAM methodology to historic communities with tourism po-
tential was used to assess environmental impacts of a physical-chemical 
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nature and impacts on biodiversity and ecosystems, and it was also a useful 
instrument for evaluating the socio-cultural and economic-operational im-
pacts that have occurred and that are projected as a result of tourism-focused 
development in the selected case studies in different environmental contexts, 
projects and situations, with the aim of assessing different planning options.  

• Legal, educational and regulatory instruments are not effective by themselves 
to create awareness and change attitudes regarding the need to protect and 
care for the environment, if they are not accompanied by a solid environ-
mental culture which seeks to preserve nature and the cultural identity of lo-
cal inhabitants. Efforts are needed to strengthen environmental education 
and outreach activities that engage all public and private organizations, in-
stitutions and the community. These efforts must include capacity-building 
and training programs for the communities, entrepreneurs, institutions and 
workers in general. 
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