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Figure 1. Santiago de Chile in winter by Victor San Martin (2007). 
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Abstract 

The connection between ecosystem services and well-being has recently come to focus as 

humans are putting more and more pressure on the ecosystem. This study aims at identifying 

and highlighting the local well-being gains of the ecosystem services to the citizens of the city 

Santiago, Chile.  In order to do this a variety of experts were consulted using semi-constructed 

interviews. The data was used to create a top six ranking of the ecosystem services in 

Santiago and its corresponding benefits, as well as its threats and trends. The main results 

showed that the ESs recreation and social, air purification and urban temperature regulation 

were the most important ESs and as well the most beneficial. The largest threats for the ESs 

were short-sighted policies and inefficient management in Santiago. In order for long-termed 

sustainable solutions to happen, further understanding of the interaction between humans and 

the ecosystem is needed as well as more environmental education among the citizens and 

policy makers. 

 

Keywords: Ecosystem Services, Santiago, Well-Being 
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Sammanfattning 

Kopplingen mellan ekosystemtjänster och välmående har på senaste tiden kommit i fokus 

eftersom ekosystem påfrestas mer och mer av mänsklig inverkan. Studiens syfte är att 

identifiera och framvisa de lokala ekosystemtjänsternas bidrag till välbefinnande för 

Santiagos invånare. För att genomföra detta konsulterades olika experter med hjälp av 

semistruktuerade intervjuer. Den insamlade datan användes för att rangordna de sex viktigaste 

ekosystemtjänsterna i Santiago och deras motsvarande förmåner, men även deras trender och 

hotbilder. Huvudresultaten från studien visade att de viktigaste och mest gynnsamma 

ekosystemtjänsterna var luftrening, urban temperaturreglering samt den sociala och 

rekreationella. De största hoten för ekosystemtjänsterna var att de nuvarande policyerna var 

för kortsiktiga och att förvaltningen var alltför ineffektiv. För att möjliggöra långsiktiga 

hållbara lösningar så behövs en djupare förståelse av interaktionen mellan människor och 

ekosystemen, men även mer miljöutbildning för både beslutsfattare och medborgarna.  
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1. Introduction 

Humans have always depended on nature to provide them with everything from food to 

shelter. However, as the majority of the humans began to separate themselves from nature 

over the centuries, this dependency became less about the services nature provided and more 

about the resources we could extract. In the recent years, this dependency has been 

rediscovered as anthropogenic pressure has led to ecosystem changes (Burkhard et al., 2014), 

thus leading to the ecosystems incapacity to buffer the exploitations caused by the expanding 

consumption of natural resources. This have ignited a newfound interest for research about 

ecosystems and their services. 

Ecosystem services has always had a strong link to human well-being and assessing the 

values of ecosystem services plays an important role when it comes to integrating human 

activity with natural ecosystems. The linkages between human well-being and ecosystem 

services are multiple and complex and has in recent years gained more and more attention. 

The millennium ecosystem assessment (2005) concluded that natural capital assets that 

produce ecosystem services combined with other forms of capital, has a direct impact on 

human well-being. Numerous reports also emphasize the importance of integrating ecosystem 

services in policy-making to integrate sustainable development in resource management (e.g. 

MEA, 2005; TEEB, 2010; Costanza et al., 1997). Therefore, it is essential to understand how 

people value and use different ecosystem services. 

The latest IPCC report (2014) claims that Chile is likely to experience more drought, extend 

the existing water stress and to experience more extreme temperature diversion. These 

changes will have a stressing effect on the ecosystems, in particular those already left 

vulnerable by human influence. The ecosystems in or closed to cities are some of the 

ecosystems that are greatly affected by humans, where human influences could damage the 

ecosystems resilience through either promoting monoculture or restrict the ecosystem, thereby 

lessen its diversity and chances to adapt to changes (TEEB urban, 2011). The citizens in 

Santiago, the capital of Chile, has a strong link to the ecosystems in terms of their dependency 

on locally ecosystem services and they are very affected by the consequences of ecosystem 

degradation, making this an ideal city to examine when it comes to the connection between 

ecosystem services and well-being. 

The future managing of Santiago’s urban ecosystems, will greatly affect the future for human 

well-being. To ensure a good managing in the future might be a harder task than anticipated 

though, as Santiago is following the trend of urbanization and growing rapidly. There is an 

increasing need to examine how the city can be expanded sustainably to ensure the well-being 

of the citizens. So far, the study of the relationship between well-being and ecosystem 

services has received a fair amount of attention throughout the world (Deutsch et al., 2003; 

Salzman et al., 2001), and no study regarding this has been found in Santiago. It is therefore 

necessary to identify how the ecosystem affects the lives of the citizens in Santiago so that 

suitably actions can be implemented to preserve and strengthen the ecosystem. It is also 

evident that a healthy ecosystem can facilitate the transition towards a more sustainable future 

(TEEB urban, 2011) and thereof will this report investigate how the citizens of Santiago value 

and use ecosystem services.  

 

Ecosystem services are fundamental conditions for the human’s survival and well-being. To 

build sustainable cities, the ecosystem services are a key asset to develop resistant cities who 
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can subdue climate changes as well as other problems as decreasing resilience. Cities are also 

dependent on ecosystem services to give an incensement in public health and the quality of 

life. Cities affects the biological diversity directly with its physical structure and the affects 

the urbanization has, and it has an ever larger affect in the global perspective in its 

consumption of energy and materials. This bond between ecosystem services and a 

sustainable development, gives incentives of how important it is to integrate ecosystem 

services in the everyday thinking as the cities are vulnerable because of their dependency of 

ecosystem services. More research is needed, and as stated before, Santiago is lacking this 

kind of information, especially in the connection between well-being and ecosystem services.  

 

This study will thereof identify and highlight areas of interest to be improved in order to 

increase the well-being of Santiago’s citizens. The authors furthermore intent to contribute to 

the sustainable development in Santiago in the future as this study will give necessary tools to 

further develop the output of ESs in Santiago. This report can likewise provide a basis for 

both basic understanding of the well-being benefits of ecosystem services and provide 

directions for further investigations, which can lead to a raised consciousness about the 

responsibility to care for the ecosystem.  

1.1 Aims, Aspects on Sustainability and Objectives 
The aim of this paper is to highlight the interactions between ecosystem and human well-fare 

from a socioecological perspective for the citizens in Santiago. Moreover the study intends to 

fill the current gap of knowledge in Santiago regarding ecosystem and their services.  

 

Specifically, this following objectives were developed: 

i. Rank the most important ecosystem services for Santiago’s urban citizens 

ii. Categorize the benefits of the ecosystem services  

iii. Identify the main threats and trends to those services 

1.2 Structure and Disposition 

In this study, we will begin with a general discussion of urban ecosystems and ecosystem 

services, as a theory review is needed to fully understand the interaction between the humans 

and the nature. This is followed by a classification of ecosystem services in urban areas where 

relevant ecosystem services for Santiago is being discussed. Thereafter, a highlighting of our 

methods and results will be presented, leading to a discussion about our results. This will 

finally end in a conclusions. 
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2. Theory 

2.1 Study Area  
Santiago de Chile has been the capital city of Chile since year 1541 when it was founded by 

Pedro de Valdivia. Santiago is Chile’s largest city and is located between the Chilean Coastal 

Range and the Andes Mountains in the Chilean Central Valley (33° 27’S; 70° 40 W) at 520 m 

above sea level (fig. 2) (Google maps, 2015). The study area is limited to the area contained 

within its 37 communes as depictured in fig 3.  The city’s area is 641 km2 and ranges in 

elevation from 400m in the western areas of Santiago to 540m at the plaza of Baquedano 

(INE, 2005).  The city’s location is contributing to one of Santiago’s main problem, the air 

pollution. Santiago’s area is the most polluted in Chile and the air quality is rapidly declining, 

which makes it a serious public health concern in Santiago (Valdez A. et al., 2012) 

The air pollution began in 1990 as a side effect of the city’s rapid growth, when the 

population reached four millions from two million in 1960. Today the population has reached 

6.68 million and the density of 8470 persons/km2, making it the most densely populated 

region in Chile (World Population Preview, 2015). Another important cause for the pollution 

in Santiago is the city’s economic growth which has steadily increased over the past few 

decades. This has increased the city’s position as the cultural, political and financial center in 

Chile and today the city serve as the main headquarter to many grand companies (Agostini 

and Brown, 2007). Santiago, where the mean annual income is 14553 USD (OECD, 2015), is 

economically divided between Santiago’s western half of the city which is much poorer than 

the eastern communes, causing the highest public standard to be centered in the eastern 

communes (Agostini and Brown, 2007).  

Santiago’s temperature can reach up to +35 °C on the hotter days, whereas in winter it can be 

as low as +7,7 °C during the day. The mean annual temperature is +13,9 °C. The summers 

(November-Mars) has Mediterranean patterns whereas the winters (June-August) has a semi-

arid climate. Santiago’s rainfall is influenced by dry summers where rainfall doesn’t exceed 4 

mm on average and rainy winter months where the rainfall is between 50-80mm. The mean 

rainfall is 369,5mm per year (BCN, 2015). 

 

 

 

 

 

 

 

 

 

 Figure 2. Chile outline map by Enchanted Learning (2015). 
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Figure 3. Communal map over grand Santiago, Chile, with names by Osmar Valdebenito (2006). 

2.2 Urban Ecosystems 
The first step towards a good assessment of ecosystem goods and services involves stating 

what an ecosystem is. The Millennium Ecosystem Assessment (MEA) released in 2003 a 

highly regarded report, where it strongly links ecosystems with human well-fare and 

identified ecosystem as:  

“An ecosystem is a dynamic complex of plant, animal, and microorganism 

communities and the nonliving environment interacting as a functional unit. 

Humans are an integral part of ecosystems. Ecosystems vary enormously in size; 

a temporary pond in a tree hollow and an ocean basin can both be ecosystems.” 

(MEA 2003, p. 3) 

Human life is completely dependent on ecosystems as they provide the basis for life on earth 

and humans are therefore not excluded from the boundaries of ecosystems and neither are 

their actions. The human influence on ecosystems exists in a full range from undisturbed 

ecosystems, for example old growth forests, to the exploited areas of urban landscaping. 

People are a highly integrated part of these ecosystems and benefits from the services it 

provides, both directly and indirectly (MEA, 2005). The changes that occurs in the 

ecosystems therefore also cause changes to the people who are benefiting from the 

ecosystems, which makes them highly connected to each other.  

Urban ecosystems are the natural ecosystems that are found within the city limits, including 

parks, cemeteries, urban forests and other similar areas. We have chosen to call them natural, 

even though they often have been made of or greatly influenced by humans. The definitions 

about the urban boundaries vary between countries and even in where the ecosystems exist. 

Urban ecosystems are here defined as “those [urban ecosystems] where the built 

infrastructure covers a large proportion of the land surface, or those in which people live at 

high densities.“ (Picket et al. 2001, p.129). As will be discussed in this paper, the urban 

ecosystems are highly appreciated for the urban citizens and contribute to reduce many locally 

generated problems, such as pollution from the traffic, often caused by the high population 

and the way of life in cities (Bolund and Hunhammar, 1999).  
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2.3 Ecosystem Services 
Humans have always relied on ecosystem services to provide them with food, shelter and 

medicines, but it wasn’t until the 1990s that we began putting a label on it (e.g. Costanza et 

al., 1997; Daily, 1997). The idea of nature supporting humans is evident in the definition that 

was made 1997 by Daily and is still one of the most well-known: 

“Ecosystem services are the conditions and processes through which natural 

ecosystems, and the species that make them up, sustain and fulfil human life. They 

maintain biodiversity and the production of ecosystem goods, such as seafood, 

forage, timber, biomass fuels, natural fiber, and many pharmaceuticals, industrial 

products and their precursors… In addition to the production of goods, ecosystem 

services are the actual life-support functions, such as cleansing, and renewal, and 

they confer many intangible aesthetic and cultural benefits as well.“              

(Daily 1997, p. 3) 

It is also common to divide ecosystem services into ecosystem goods (such as food) and 

ecosystem services (such as waste management), but they are in this text both referred 

to as ecosystem services (ES) for simplicity. It should be underlined that the disservices 

such as damage on infrastructure, view blockage and allergies, which is generated by 

the ecosystems (Gomez-Baggethun and Barton, 2012), are not considered in this study. 

ES is usually divided into four main groups. These include provisioning services, such 

as raw material and natural medicine; regulating services, such as regulating of waste 

and diseases; cultural services, such as recreational and aesthetic services; and 

supporting services such as biodiversity (table 1). The supporting services are although 

considered controversial as they in some cases are described as a foundation for the 

other three main groups (e.g. TEEB, 2010). The interaction between these services and 

humans is essential for human well-being, and they are both affected by changes in 

either ones (MAE, 2005).  

In this study the definition of human well-being will be adopted from MAE’s definition 

“Human well-being has multiple constituents, including basic material for a good life, 

freedom and choice, health, good social relations, and security” (MAE 2003, p. 3) 

Because of this interaction between services and humans, there is always important to 

integrate ES in decision making, especially in planning and construction. However, it is 

often hard to value these kind of services directly as they are often measured in 

anthropocentric perspectives. There is also a general need of understanding this 

interaction as people need to make reasoned decisions about environmental 

management in their daily life in order to achieve a sustainable development (Costanza 

et al. 1997, p. 253-254).  
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Figure 4. Connection between ecosystem services and human well-being adapted from 

Millennium Ecosystem Assessment 2005.   

A large number of ES can be identified with the help from some of the leading reports by 

Baral et al. (2013), Bolund and Hunhammar (1999), Paudyal et al. (2015), which is shown in 

Table 1. Note that many ES does not have a one-to-one correspondence, as one ES can derive 

from several others and classification can wary as there is no universal consensus.   

 

 

 

 

 

 

 

 

 

 

Human Well-Being 

Bodily: Feeling well and having a 

healthy physical environment. 

Material: Access to non-fundamental 

goods such as aesthetic and overall 

increases in prosperity. 

Security: Secure access to natural and 

other resources such as clean air, 

clean water, personal safety and 

security from disasters. 

Social: Social cohesion, mutual 

respect and mental health. 

Freedom of choice and action: Is 

based on the other factors for well-

being as well as external influences. 

Ecosystem Services 
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material 

and natural 

medicine 
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services of 
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Table 1. Summary of common ES with descriptions and type of consumption adapted from 

Baral et al. (2013), Bolund and Hunhammar (1999), Paudyal et al. (2015). The range of 

scales are adapted from Bennet et al. (2010): ‘O’ = onsite users (<100m), ‘L’ = local users 

(100m – 10km), ‘R’ = regional users (10km-1000km), ‘G’= global users ( >1000 km).  

 

Number Name of ES Description Type of 

good or 

service 

Scale 

of 

benefit 

 Provisional     

1 Food Provision of food grains from 

agricultural lands; provision of berries, 

wild fruits, mushrooms, and support of 

honey production by forests. 

Private O 

2 Fresh water Increased groundwater stock by 

percolation and retention, which is 

available for drinking, irrigation and 

hydropower. 

Private / 

public 

O-R 

3 Medicinal 

Resources 

Variety of tree, shrub and herb species 

with biomedical value. 

Private / 

public 

L-R 

4 Raw materials Ecosystems provide a great diversity of 

materials for construction and fuel 

including wood, biofuels and plant oils 

that are directly derived from wild and 

cultivated plant species. 

Private O-R 

 Regulating    

5 Air 

purification 

Vegetation provide fresh oxygen and 

also absorb dust particles/toxins from 

atmosphere. 

Public / 

Private 

O-G 

6 Carbon deposit Atmospheric carbon capture by trees, 

shrubs and herbs. 

Public / 

Private 

O-G 

7 Climate 

control 

The influence on the climate such as 

humidity, temperature etc.   

Public / 

Private 

O-G 

8 Noise 

reduction 

Areas with soft ground and vegetation 

decreases noise levels.  

Public / 

Private 

O-L 

9 Nutrient 

circulation  

Internal cycling, processing and 

acquisition of nutrients by vegetation and 

microorganisms. 

Public / 

Private 

O-L 

10 Pollination Pollination of wild plant species and 

harvested crops. 

Public / 

Private 

O-R 

11 Urban 

temperature 

regulation 

Water areas in the city will help even out 

temperature deviations both during 

summer and winter. Vegetation provides 

shading during the summer and reduces 

wind speed in the winter. 

 

Public / 

Private 

O-L 

12 Water flow 

regulation and 

runoff 

mitigation 

Role of land cover in regulating 

hydrological flows by vegetation.  

Public / 

Private 

O-R 
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 Cultural    

13 Spiritual and 

religious 

Presence of temples and religious sites. Public O-L 

14 Recreational 

and social  

Can be walking and playing sports in an 

green area. 

Public O-R 

15 Tourism Ecosystems and biodiversity play an 

important role for many kinds of tourism 

which in turn provides considerable 

economic benefits and is a vital source of 

income for many countries. 

Public O-R 

 Supporting    

16 Biodiversity Genetic diversity is the variety of genes 

between and within species populations. 

Genetic diversity distinguishes different 

breeds or races from each other thus 

providing the basis for locally well-

adapted cultivars and a gene pool for 

further developing commercial crops and 

livestock. 

Public / 

Private 

L-G 

17 Habitat for 

wild animals 

and plants 

Habitats provide everything that an 

individual plant or animal needs to 

survive: food; water; and shelter. 

Public / 

Private 

L-G 
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3. Materials and Methods 

3.1 Study Design  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The study approach 

 

The overall study was conducted following the approach shown in Fig. 5. As our study area 

was Santiago, the ES was chosen accordingly to urban ES inside of the city (see chapter 3.2) 

and the interviewees was also restricted to certain conditions to gather as relevant information 

for the study area as possible(chapter 3.3). Prior to the interviews an extensive pre-study of 

Theory research 
Research of study 

area 

Choosing of urban 

ES 

Experts chosen 

with the help of 

key informant 

Expert opinion 

ES threats and 

trends 

Ranking of ES ES well-being and 

benefits 

Analyze and results 

Conclusions 
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interview techniques and the study area were conducted as to reduce possible biases and 

increase the reliability of the data collected. Semi-structured interviews (appendix A.) with 

experts related to the subject chosen with the help of a key informant was conducted (chapter 

3.4).  

 

3.2 Identification of Relevant Ecosystem Services Provided in Urban Areas  
Which ES that is the most relevant for each city greatly varies depending on the 

environmental and socio-economic conditions of each city. In the case of Santiago, three 

aspects were considered essential in the choosing of the focus for the urban ESs: 

i. They must be present and locally sited in Santiago. 

ii. The services must be evident in the daily life of Santiago’s citizens.  

iii. They must have been classified as services from urban ecosystems in relevant 

literature, so that the particular ecosystem service are well known and supported 

by renowned authors.  

With the guidance of the criteria, six ESs were considered the most relevant for the study 

area: air purification, noise reduction, recreational and social, water flow regulating and 

runoff mitigation, climate control and urban temperature regulation (for more information 

about the ES, see Table 1).  

 

3.3. Data Collection 
The methods used were semi-structured interviews (Ziniel, 2015; Valenzuela and Shrivastava, 

2008) with ranking (Case, 1990). Besides these methods, it was considered highly important 

to familiarize with Santiago and participate in the daily life so that knowledge about the city 

could be integrated into the report and help preparing for the interviews.  

 

Because of scarce time, expert opinions were sought as it gave a good overall coverage of the 

subject with the resources given, as interviews are resource and time demanding. The expert 

interview is also ideal for sharing knowledge in an informal, relaxed setting, it encourages a 

greater participation due to its informal nature, and is also less intimidating than for example a 

panel discussion (Valenzuela and Shrivastava, 2008).  

 

The experts were chosen to represent as broad a picture as possible regarding the different 

areas of ES of Santiago, and it was important that the experts would offer a variety of 

backgrounds and perspectives on the matter. A snowball sampling was considered the most 

appropriate sample method, i.e. asking a key informant to name the people who should be 

contacted (Narayan, 1996). The key informant professor Ignacio T. Vargas, was chosen from 

the Pontificia Universidad Catolica de Chile in Santiago. The key informant later provided 

recommendations on who to invite for the interviews based on these criteria: 

1. That they would work in different areas relating to ES 

2. They would speak English to avoid language errors and wrong interpretations 

3. They were to have been living in Santiago for at least 10 years.  

Eleven persons were considered appropriate to this research as they fitted the profile, but only 

five was able to do the interview. 

 

As the sample size was too small to ensure a fair representation a proportional sample 

collection was not possible. Therefore a non-proportional sampling was used (Tashakkori and 

Teddlie, 2003), i.e. the interviewees were not representative for the population of Santiago. 

However, since their areas of expertise ranged from many different areas and the unfair 

representation was always kept in mind during the project, they were considered reliable. It 

was also stated that the sample size was not determined prior to the data collection as non-
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probability sampling is suited to understanding qualitative and relational issues (Narayan, 

1996).  

 

3.4 Interview Design  
The interviews were chosen to be in-depth interviews as they are suitable for interviewees 

who are highly related to the topic or have significant experience (Lindlof and Taylor, 2002) 

and so that the participants reflected more deeply than they would usually do during for 

example web- or telephone based interviews. Another reason for in-depth analysis was the 

qualitative over quantitative approach. As the study were limited in time and lacked necessary 

verbal resources to give sufficiently reliable data for a larger sampling (biases could be added 

through miscommunication), a qualitative 

sampling was needed (Mathers et al., 1998).  

  

The semi-structured interviews were used since it 

both offered the possibility of elaboration as in 

open-ended questions and makes it possible for 

the interviewer to expand on any question in 

order to explore the responses in greater depth, 

but at the same time providing us with a solid 

base of questions.  

 

One of the main objectives during the interviews 

was for the interviewees to assign non-monetary 

values associated with the urban environment 

(Klain, 2010). Therefore open-ended questions as 

well as ranking were regarded as appropriate 

methods for reaching that objective since they 

both allowed for detailed descriptions. 

 

To be able to do the interviews with as little bias 

as possible and to insure the credibility of the 

data, the focus of the first part was to find 

information about interview techniques, practice 

them, identifying possible biases and how to 

prevent them. A test interview were conducted to 

ensure clarity and to avoid future problems with 

the help of the key-informant. Different 

techniques to avoid biases and increase the 

quality of the interview were practiced several 

times before the interviews.   

 

A protocol was created, in order to reduce biases, 

making the interview in a professional way and to 

ensure that the purposes of the project were 

reached.  

 

E-mails were sent to contact and invite the 

interviewees that were selected with the help of 

the key-informant during the month of July. The 

interviews were scheduled in safe and non-

Ranking 

A ranking of the six different 

ES were used to encourage the 

identification of ecosystem 

services by the experts and to 

understand which services 

were more valued in terms of 

well-being.  

The participants were 

presented with six ES, each 

with a different description. 

The interviewer had prepared 

the ES in the form of six 

cards. The second tool was a 

paper with six different 

importance ranges. The ranges 

variated between not at all and 

very important. The 

participants were then asked to 

rank the different ES with the 

help of their tools. It was 

allowed to have multiply cards 

on each level of importance to 

ensure that all views were 

being presented without 

interference of the interviewer. 

The interviewees were also 

reminded of the importance to 

be as complete and accurate as 

possible.   

 

See appendix A for more 

information 
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distractive locations to avoid biases. The fieldwork was carried out by the authors of this 

rapport as interviewer and as an observer who took notes. A tape recorder was used during the 

interviews to ensure a more complete sampling of data. 

 

To be able to reach the aim and answer the main questions of this report the interview was 

divided into a brief introduction and three main parts, i) to value important ES, ii) associate 

welfare with ES through identifying the benefits of ES and lastly iii) estimating the 

corresponding threat and problems for each ES to predict future investments to increase the 

outcome of ESs. 

 

The interviews were conducted in the following matter:  

 

1. Before the interview started, a confidentiality agreement was signed as it was 

mandatory to assure the compliance and agreement to give full answers without 

restraints (appendix X). After this, the voice recorder was started and a brief 

questioning of personal data was asked, as well as a moment to clear any doubts the 

interviewee could have regarding the interview. Thereafter there was a short project 

description consisted of the aim, background, purpose, a description of the questions 

and the approximate time of the interview.  Lastly, an explanation regarding 

ecosystems to enlighten the participants of the importance of their participation in the 

project was needed to engage the participants in the interview.  

 

2. Afterwards a part consisted of questions regarding the connection between well-being 

and ES. After that was the ranking of the importance of the ES (page 11). The last part 

contained trends and threats in Santiago regarding ecosystem and the six ES, as well as 

if there were any ES that could be developed or invested in. To avoid biases during the 

interview, a list of things to consider during the interview was conducted, as well as a 

list of sub questions to avoid the need for probing.  

 

3. Right after the interview had ended, it was important to make additional notes about 

the interviews as well as transcribing, analyzing, verifying and reporting the results. 

The results were processed as soon as possible to avoid any misinterpretations.  
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4. Results 

The interviews were made during the month of July 2015 and the sample was made of five 

interviewees. The interviewees had lived in Santiago from 29 to 54 years and had a range in 

age from 33 to 54 years. The interviews were conducted in locations without noise or 

distractions, such as private offices and a quiet study hall. All the participants had knowledge 

of the ES in general but also about urban ES. Four participants were working with urban ES 

or had written reports regarding the subject whereas the fifth participant used the concept 

regularly when working with authorities. The interviews were between 37 minutes and one 

hour and ten minutes.  

 

Table 2. Personal data of the interviewees and their stated knowledge of ES and Urban ES.   

Variable Number 

Average Age (years) 43,4 

Gender 3 female/ 2 male 

Location of 

Interview 

4 in private offices/ 1 in a study hall 

Average Residence 

in Santiago (years) 

39,2 

Previous knowledge 

of ES 

1 little familiar/ 4 very familiar 

Previous knowledge 

of Urban ES 

1 little familiar/ 4 very familiar 

Working Titles  Interviewees: 

  

1. Ph.D. in chemical engineering and bioprocesses. An expert on air 

purification and contamination of the air. 

2. Ph.D. student with expertise in environmental science, 

Forestry and urban ecology. 

3. Agricultural engineer with a magister in settlement and 

environment and has been engaged in research, consulting, design 

and construction of green areas. 

4. Ph.D. in geography and urban economics, is currently working 

with the interactions between settlements and environment. 

5. Dr. in geography specialized in ecology, ecosystem services and 

biodiversity.  

 

It’s evident that the scientist needs to work together to be able to see where resources is 

needed and to decide how to handle the interaction between Santiago and its environment. 

The information given from the scientist was in many cases very similar, but they often had a 

particularity to talk and prioritize their kind of work field, thereof it exist a need to work 

together over the knowledge boundaries. This kind of interaction could be implemented in the 

daily work with the help of more conferences and meetings, maybe in the form of different 

problems to solve each time. When it came to those people who had studied planning and 

green areas, the problems and importance of trees, as well as the importance of good 

planning, came up more times than if the interviewee had studied a more specific 

environmental problem.  
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4.1 Well-Being and Benefits 
Nearly 30 benefits were identified for human well-being in Santiago. We organized the most 

frequently mentioned criteria’s according to the conceptual framework of the Millennium 

Ecosystem Assessment (MEA, 2003) regarding human well-being (page 6).  

 

Table 3. The distribution of benefits of the ecosystem services. 

Well-being 

Ecosystem Services 

Bodily Material Security Social Total number 

of benefits 

Air Purification  xx xxx xx  7 

Climate Control    xx  2 

Noise Reduction  xx   x 3 

Recreational and Social  x  x xxx 5 

Urban Temperature 

Regulation 

 xx xx  4 

Water Flow Regulating and 

Runoff Mitigation  

 x x  2 

 

Table 4. Results of which benefit each ES possess.  

ES Benefits from ES perceived by experts Well-

being 

Air Purification  Health benefits   

Capture of dust particles 

Absorption of pollution 

Reduction of respiratory health problems 

Promoting of the local fauna  

Improving the habitat of the urban 

species 

Visibility in the city's beauty 

Bodily 

Security 

Security 

Bodily 

Material 

Material 

Material 

Climate Control  Prevent global warming 

Reduces extreme temperature variation 

 

Security 

Security 

Noise Reduction  Physical benefits as easier to 

concentrate, less distraction 

Mental health improvement  

Less stress  

Bodily 

 

Social 

Bodily 

Recreational and Social  Social interaction that leads to a feeling 

of security 

Improvement in mental health 

Improvement in bodily health 

Social interactions creating attachment 

to the communities 

Important to maintain the culture  

Security 

Social 

Bodily 

Social 

 

Social 

Urban Temperature Regulation Thermal comfort  

Prevents heat waves 

Lower energy consumption 

Improving the habitat of urban species  

Security 

Security 

Material 

Material 

Water Flow Regulating and 

Runoff Mitigation  

Prevention of natural disasters  

Recharging reserves of underground 

water  

Security 

Material 
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The benefits mentioned by the experts were locally connected and many benefits connected to 

the daily problems of the citizens. This was evident especially in the ESs air purification and 

recreational and social, as was described to have the most benefits.  

 

All the experts claimed that it was an obvious connection between the human well-being and 

the health of the ecosystem. It was also mentioned several times that the physical and mental 

health in Santiago benefits strongly from a healthy ES.  It also seemed to be an evident 

connection between Santiago’s problems with the air pollution and the physical health. This 

was stated as a good example of a problem that could be improved with a greater output from 

the ES air purification. Several experts also mentioned the connection between the green areas 

in Santiago and the positive benefits they provided.  

 

In Santiago, the nature is considered fundamental for a satisfying life and one expert also 

referred to it as a basic need. However, one problem often mentioned was the connection 

between the benefits from ES and income, as Santiago is an economically segregated city, 

noticed in how much green areas the different communes have. The ES was also considered a 

useful tool in the interaction between policymakers, citizens and experts and is often used to 

spread information to the citizens.  

 

4.2 Ranking 
 

Table 5. Results of ES ranking, presented in decreasing order of preference with explanation. 

Numbera ES Causes for Place of Ranking with comments from 

experts 

1 Recreational and 

Social 

”Reduces environmental injustice”, “Gives huge social 

and physical benefits to the citizens”, “Promotes a 

permanent behavior change as you exercise more as well 

as socialize more”, “Not only for the physical and mental 

health but also for human interaction as well as letting 

children play in the parks”, “Is important for the Chilean 

culture as it is a way of socially interacting”, “Interacting 

within the community increases the sense of security in 

the neighborhood”.  

2 Urban 

Temperature 

Regulation 

”The temperature in Santiago has increased as the climate 

change has kicked in. This causes a higher drought in 

Santiago, worsening an already big problem with water”, 

“For the people in Santiago, the temperature and sun 

radiation control is more important than other climate 

issues”, “The reduction of energy use related to the 

temperature regulation is important for the future”.  

3 Air Purification ”The air pollution is a huge problem and gets worse every 

winter”, “Santiago has reached the emergency level in 

contamination of the air several times during the last 

couple of years”.  

4 Water Flow 

Regulation and 

Runoff 

Mitigation 

“In the last couple of years Santiago has had some bad 

flooding as the city is expanding towards the mountains”, 

“It will help against the landslides”.  
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5 Climate Control ”This is more a global problem”, “It has a degree of 

importance but it is less important than the other ones”, “It 

will get more important in the future”.  

6 Noise Reduction  ”Noise reduction is more of a local problem”, “Exist more 

around industry and factories”, “There is not enough space 

in Santiago to make parks as huge as they need to be to 

reduce sounds”.  
a 

The ranking is based on all the participants ranking summarized together.  

 

The most important ES was the recreational and social as it was important for the Chilean 

people to be able to both view and use green areas in Santiago. The social interaction was 

mentioned many times as something essential for every citizen. The ES urban temperature 

regulation was rated second most important as Santiago has a problem with increasing 

temperatures and its impacts are of major concern. The pollution level in Santiago was 

mentioned as the highest environmental problem, however some experts expressed doubts if 

the ES air purification could provide an adequate change for the air quality. The effect of the 

ES water flow regulation and runoff mitigation was considered high or low depending on the 

experts as some experts thought that the ES would help against Santiago’s problems and other 

did not, placing it on a fourth place. Climate control was considered important but on a more 

global scale and the noise reduction was considered very locally beneficial, nothing that the 

citizens considered as a high priority.  

 

When asked about what the experts wanted to see more investments in, the recreational and 

social ES were seen as an instrument to increase the consciousness about the benefits of ES as 

well as a mean to promote more investments in green areas. The air purification was also 

mentioned as an ES to be further invested in. The experts also wanted to have more research 

in the different ESs, how to plan the future Santiago as a sustainable city and also more 

research about which trees to use in the urban environment.  

 

The experts mentioned several missing ESs in Santiago. The ones that was mentioned most 

frequently were fresh water, food production, pollination, tourism, biodiversity and habitat of 

wild animals. It was mentioned that several species in the city could no longer be observed as 

their natural habitat had diminished. Biodiversity was mentioned by all experts as a missing 

ES and three experts mentioned food production and pollination. It was however doubts if 

Santiago had the right technology and proper education to be able to make food production a 

possible ES.  

4.3 Threats and Trends 

 

Table 6. Results of ES and their benefits, threats and trends. 
 

ES 

Overall trend 

perceived by 

expertsa 

Overall trend in the 

future perceived by 

expertsa 

Threats 

perceived by 

experts 

Air Purification → ↑ Climate Change 

Hard to make a 

significant change 

Climate Control → ↑ Climate Change 

Noise Reduction  ↓ ↑ Climate change 

Recreational and 

social  

↑ ↑ Crime and a sense 

of insecurity 
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Climate Change 

Urban Temperature 

Regulation 

↓ ↑ Bad management 

Climate Change 

Energy prices goes 

down   

Water Flow 

Regulating and Runoff 

Mitigation 

↓ ↑ Bad management 

Climate Change 

 
a →= Stable output of benefits, ↓=decreasing output of benefits, ↑=increasing output of benefits. 

 

The experts estimated the ESs air purification and climate control to remain stable in the 

output of benefits. The ESs noise reduction, urban temperature regulation and water flow 

regulating and runoff mitigation is decreasing in the output benefits and the recreational and 

social was estimated to be increasing. All experts agreed that the output of benefits from the 

ESs were going to increase in the future.  

 

The problem of climate change was regularly mentioned as a threat to the different ESs as it 

could worsen the water scarcity as the temperature goes up. It was also concerns that the 

water scarcity would cause water restrictions which would limit the green areas. This will 

cause a further stress on the vegetation and cause a higher level of the air pollution. For the 

ESs urban temperature regulation and water flow regulation and runoff mitigation one of the 

experts had a sense that the problem with diminishing output in these ESs was not taken 

enough seriously as it was not considered a real problem.  The participant also mentioned that 

if the energy prices goes down the need for urban temperature regulation will not be 

considered as important as substitutes can be used.  

 

The recreational and social ES was considered threatened by the sense of insecurity that could 

occur in Santiago, as the crime rate can affect how the green areas is being viewed and used. 

If the crimes are high, the parks will be considered as a more dangerous place and in that way, 

prevent the benefits to reach the citizens.  

 

The experts expressed their concern for an education and information problem in Santiago as 

the people are not aware how their actions affect the ecosystem and ES. There is a need for an 

increase in education and awareness regarding ES starting much earlier in school. It is this 

awareness that will be crucial for the future management of the city. This shortage of 

education is also evident of how the green areas are managed. The lack of regulations is 

making it difficult to take sustainable decisions regarding parks, green areas and the planning 

of the city. Another problem with parks is that it is often hard to manage them as they are not 

planed according to the climate in Santiago. This causes excessive expenditure which makes 

it difficult to achieve sustainability in both ecological and economical perspectives. Therefore 

incentives are needed to ensure that the city is managed and planned in a more maintainable 

way.  

 

In the last couple of years, Santiago has expanded very rapidly, making the city unplanned 

and uncontrolled, worsening the living conditions in the new areas and preventing the 

sustainable development in the city. The administration problem in Santiago is further 

amplifying the situation as Santiago is divided into 37 municipals that has a hard time 

communication in between. It has also happened that mismanaging has occurred, as the 

interest has been more focused on today than tomorrow. More long time planning is needed 

with a holistic view of the management of the city.  
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All the experts agreed that the total area covered by vegetation has increased over the last 

years as new laws and urban policies which promote green areas have been implemented. A 

consequence of this was the increase of output in benefits from the recreational and social ES. 

Two experts also though that this affected the ES urban temperature regulation in a positive 

way, however even if the total area of vegetation have increased, the area per capita has 

decreased according to a majority of the experts. 
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5. Discussion  

5.1 The benefits and Valuation of ESs in Santiago  
The benefits from the ESs seen in Santiago were all closely related to the ranking of the ES in 

the city. This can be seen as ecosystem services as air purification and the recreational and 

social had the most benefits related to them, and also came high up in the ranking.  

 

The ranking of the ESs was well connected to the benefits provided by the ESs. The social 

and recreational was ranked the most important ES in Santiago, and was mentioned by every 

expert. This result corresponds well with other studies, such as Ecosystem Services in urban 

areas (1999) by P. Bolund and S. Hunhammar, where the recreational and social is stated to 

be one of the most valued ESs. This is also the only ES that is considered increasing in its 

outputs, a consequence of the incensement of the green areas in Santiago. The recreational 

and social was also closely connected with the importance of green areas for the people, and 

the green areas was mentioned several times as an important meeting point as well as a place 

to play and exercise. It is clear that the citizens of Santiago finds it highly important to be able 

to interact, and a suggestion to why could be its high cultural value. The recreational and 

social was also most frequently used when talked about important ES for the future of the 

citizens. Moreover it was regarded as a mean to bridge the gap between the locals and the 

awareness of the profits of ESs. It can also lead to additional benefits of a safer community 

and prevent a sense of insecurity in the parks or other green areas.  

 

The reason for ESs as climate control and noise reduction, and to some extent water flow 

regulation and runoff mitigation, being relatively low-ranked could be that their benefits was 

considered too small in comparison to the investment needed to make a difference. Climate 

control were seen as too hard to impact in a meaningful way as it was to globally influenced 

and therefore not a major focus for the citizens of Santiago whereas noise reduction were on 

the contrary to locally beneficial to be considered a priority for the city as a whole. This can 

also be because the benefits of the ESs was not visible enough for the citizens. Another 

potential reason for climate control to be relatively low-ranked is that the current priorities 

amongst both the government and in general is towards more urgent problems in the city, like 

corruption in the government or improve the current living conditions.  

 

It is also important to state that these ESs complied with the chosen criteria earlier in this 

report (page 10) and were thereof considered appropriate. Another important point is that 

even though the ES climate control is mainly about global perspectives, as stated earlier in 

this report, the ecosystems are all related to each other, and thereof affect each other in every 

level. Something that is global will definitely affect the local processes too.  

 

It is also important to mention that  it is reasons why part of the services should be produced 

locally, like noise reduction, as it improve the quality of life for the citizens of Santiago. This 

service should not only be generated because of the improved quality of life, but also for 

ethical and educational reasons. The authors would also like to point out that even though the 

locally generated services are affecting the life quality, many of the global ecosystem services 

(e.g. biodiversity or climate control) are contributing to the survival of humans. Therefore 

both local and global aspects should be considered when working in urban areas.  

 

Another connection was between benefits and problems in the city, as it seemed to be easier 

to state benefits if you had experienced any of the problems Santiago has. A good example is 
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that it was easy for the participants to mention benefits related to the ESs air purification and 

the recreational and social, something that surely had been affected by the constant present 

problems with the lack of green areas and clean air. The ES urban temperature regulation was 

also an ES that was considered to have many benefits, something that surely can be connected 

to the rising temperatures seen in Santiago, a problem that has gotten much worse during the 

last 10 years.  

 

A common nominator between these ESs was therefore that their tangible benefits was easy to 

state with personal experiences and references, surely making the benefits more visible for the 

citizens. Another example of this can be the water flow regulating and runoff mitigation who 

had only two benefits; prevention of natural disasters and recharging reserves of underground 

water. The low amount of benefits can be related to that most of Santiago’s water comes from 

outside of the city, and therefore can be an issue that is not widely discussed by the citizens.  

 

Two of the ESs that were viewed as missing from Santiago were fresh water and food 

production. The fresh water situation could although be hard to improve inside the city as to 

accomplish sufficiently water savings would require drastic implementation of policies or 

technological progress. On the other hand, locally produced small scale food production 

(gardens etc.) could have a plenty of positive externalities as more green areas, raised 

mindfulness of the benefits of a greener city, exercise and a positive association to green 

areas. The ES biodiversity, considered fundamental for a healthy ecosystem, was also 

mentioned by all experts as missing. An example of synergy between different ES policies 

could be more diverse tree planting with more local fauna that would provide suitable habitat 

for wild animals, provide higher resilience and require less maintenance and resources.  

 

5.2 What Are the Threats and Trends? 
Many indirect drivers of change to improve well-being came up in the interview. One of the 

most evident was the planning and management of the city, as many experts demanded an 

improvement in these areas in order to ensure a sustainable development. A common critic of 

the planning was that it was too short termed and not focused on problems that could occur in 

the future.  As seen in the results, the city does not have enough green areas to satisfy the 

resident’s need to be in touch with nature. This can be a consequence of an inadequate 

management and policies that is too much oriented to economic winnings, and thus an 

example of that proves the experts statements on the city management. The science, policy 

and finance mechanisms are not enough developed to integrate the ESs into environmental 

development and planning in this moment. To solve this, Santiago needs to engage more 

experts in the decision making. Local stakeholders and all communities must participate in the 

future planning of the city to give a broader picture of the situation and ensure that all aspects 

are considered. This would also increase the possibility for a holistic view of the city, as well 

as increase the empowerment of local stakeholders, hence increasing the quality and accuracy 

of environmental decision making. To develop the awareness between the ES in Santiago and 

the well-being of the citizens, it is important to understand the trends and threats the ES stand 

before, the reasons of change and the connection between well-being and ESs.  

 

The insufficient planning was also mentioned as something that caused problems in the 

ecological management. The vegetation in Santiago was several time mentioned as something 

that was only meant to be decorative and not properly adapted to the climate in Santiago, 

leading to excessive resource use. A main reason for this could be the lack of knowledge 

among the decision makers or not enough research about vegetation. To develop the 
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ecosystem in Santiago, it is evident that there is a need of more communication between 

experts and policymakers or a widely-spread environmental education. A positive externality 

of further research could be the implementation of more economic efficient ways of obtaining 

and maintaining ecological stability.  

 

The future trend for each ES is estimated by the experts to be positive and to have an 

increasing output over the next years. The participants clearly sees a bright future for the ESs 

with new policies and an increasing awareness of the interaction between ecosystem and 

humans. Today the biggest threat is the problem of climate change and its effects. Not many 

more threats was identified which could be an expression of lack of data in this matter. This 

could also have influenced the experts to state the bright future of the ESs. The threat of 

insecurity which was mentioned to the social and recreational ES could be prevented by more 

investment in the ES, as more attractive and well-managed urban green areas leads to a higher 

sense of security while a rundown, dark, unmanaged park could be perceived as insecure. As 

the price of electricity goes down the need for natural thermal control would decline, however 

this effect on the demand for ES would probably be able to be neglected.    

 

All the interviewees were optimistic towards the future of Santiago, but even though the total 

output of ESs was estimated to increase, it is possible that the output per capita will remain 

the same or be decreasing. Because of the variated distribution of wealth and access to green 

areas, there is a risk that the trend of uneven investments in ESs could continue. It was 

obvious that there existed a direct relation between economic incomes and the availability of 

ESs. As those with higher economic standard also possessed a higher amount of ESs, an effort 

to invest in the ESs in the poorer areas could led to more social justice while improving their 

well-being. Here economic conditions closely relate to the opportunity for change. 

5.3 Alternative Approach, Future Research and Limitations of the study 
The choices of the participants, from the snowball sampling that the key informant made, 

have surely affected the further selection of experts. This benefit our study as it increase the 

validity of the report and strengthen the results, as we have knowledgably scientist to 

strengthen our results as our key informant must have chosen the most knowable experts in 

the area of ES in Santiago. It was likewise clear that the key informant chose people who had 

worked with ESs a long time and also lived in Santiago enough time for making a good 

assumption about the city, whereas there were no doubt about the experts knowledge about 

the ESs in Santiago.   

 

Another thing that definitely affected the study was the lack of time and resources, leading 

this project to use expert opinion with semi-structured interviews. Expert opinion is based 

upon the assumption that certain people has enough knowledge to make decisions and provide 

sufficiently accurate data, which can be otherwise can be difficult to obtain with limited 

efforts. As the data in this study is gathered only with the help of experts, this data has been 

assumed to be reliable.  

 

In order to get a variated picture as possible, and to get as good coverage as possible without 

alternate the interview too much, the authors choose to just do interviews with scientists that 

knows about ES at a higher level. No persons from the government or organizations were 

consulted as they were deemed to be too partial or too oriented at its own interests.  

 

With the methodology chosen some biases could occur in this study. Biases from expert 

opinion could occur in this study as the experts could be a tendency to treat model or 
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experimental results as more reliable than they really are. Another important bias to consider 

is the interview bias where the experts might feel forced to estimate somethings in areas 

where they did not possess the necessary data to make an adequate answer. One possible 

project bias is the informational biases, which could have occurred both during when the 

experts collected their data or when they presented their data during the interviews. As this 

study used semi-structured interviews another bias could be the interpretation of data that was 

given in the interviews, but it could also be a problem with the language communication. It 

should also be mentioned that the data in the study gathered before the interviews was 

collected from sources considered highly reliably as they were published by recognized 

journals or organizations, such as United Nations and well-known experts on ESs.  

 

A potential development if this project had more time and resources, could be the addition of 

comparing the people’s opinions with the experts, through semi structured interviews directly 

with the citizens of Santiago. Thereby would this study integrate more aspects, as well as 

making the study broader.  To ensure that the information given is correctly, the study could 

have followed up the opinions with a validation of the information given, e.g. with an outside 

source or other studies performed.  

 

That Santiago is a city closely effected by its problems (for example the air contamination and 

the water scarcity) which is daily affecting the citizens. This has surely caused the study’s 

result to be more orientated towards the most notable problems the citizens experienced every 

day. 

 

Alternative methods that could have been used are for example direct interviews with the 

citizens, other sampling methods (for example quota sampling or diversity sampling) or the 

use of open interviews. These were not implemented because of time scarcity but as well as it 

was considerate too resource demanding. We could also have used contingent valuation 

method as it is a method that could both estimate use- and nonuse value of ES, thereby giving 

an economic estimation of the ESs. 

 

The focus of the study was on six ES that were predetermined before the interviews, an 

alternative approach could have been to decide the ESs in collaboration with the experts. In 

this way, it might have been a more accurate representation of Santiago’s ESs and thereof the 

study could have contained both biodiversity and other ESs that were considered missed. 

However the chosen ESs corresponds to the most important ES identified in other studied for 

example in E. Gómez-Baggerthun and D.N. Bartons as “Regulating and cultural services, 

including air purification, noise reduction, urban cooling, runoff mitigation, recreation, and 

contributions to mental and physical health, showed to be of special importance to urban 

contexts.” (2013, p.243). Another change could have been implementing other experts in the 

interviews, e.g. experts on farming or the local authorities.  

 

Further studies that are needed in this subject area, is firstly a more comprehensive and deeply 

investigation about the complexity and connectivity of the ecosystem. The reason for this is as 

mentioned in a report by Queiroz, Cibele, et al that “… it discourages interventions to 

enhance single ES,..., without thinking about its impact on other services. Secondly it helps 

identifying interventions that can have simultaneously desired effects on multiple ES.” (2015, 

p.599). A valuation of both economic and social benefits should thereafter be conducted to act 

as incentive for the investment of more adapted and appropriate planning and management of 

the vegetation in Santiago. It would also be beneficial to integrate more ecological education 

into the society in order for better awareness of the ESs and their benefits. 
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6. Conclusion 

 

THE MOST IMPORTANT ESs IN DECREASING ORDER WERE SOCIAL AND 

RECREATIONAL, URBAN TEMPERATURE REGULATION AND AIR PURIFICATION  

The social and recreational ES was especially important with regards to social and cultural 

life as well as it has physical benefits. The air purification was specially oriented to the air 

pollution as this is a problem that currently gets worse and worse. The urban temperature 

regulation ES was the most focused to security, as it offered temperature control, but also an 

important ES in Santiago because of the increasing temperature.  

 

SOCIAL AND RECREATIONAL, AIR PURIFICATION AND URBAN TEMPERATURE 

REGULATION ESs HAD THE MOST BENEFITS  

The social and recreational ES provided the citizens with plenty of social and cultural benefits 

that were considered mandatory. The ES air purification offered health benefits and helps to 

improve Santiago’s tangible climate issue. The ES Urban temperature regulation provides 

micro control over the temperature which leads to thermal comfort that can ease the effects of 

heat waves, and is therefore considered important. These were considered the most beneficial, 

with an emphasis on security and material well-being. They each offer a variety of benefits 

but a common nominator was that they all have positive health effects, both mental and 

physical.  

 

THE FUTURE FOR GOOD MANAGEMENT OF ESs IN SANTIAGO LIES IN GOOD 

EDUCATIONAL AND INFORMATIVE POLICYS, AS WELL AS IN THE CLIMATE 

CHANGE 

The current policies and management of the ESs are shortsighted and inefficient, the main 

changes that has to occur in order for a more sustainable future is to raise awareness and 

information about which benefits the ESs provide and how to ensure a sustainable use of 

them. The climate change was also mentioned as a large threat as it change the output of the 

ESs. More research should be implemented to ensure a bright future.  

 

A STRONG CONNECTION BETWEEN ESs AND HUMANS WERE IDENTIFIED 

The citizens of Santiago closely related the ESs to the visible problems in the city. The 

benefits were also more visible to those ESs who could be connected to personal experiences 

and references, which influenced the ranking to put the higher grades to those ESs that had the 

most benefits. The more benefits seen, the more valued the citizens the ESs.  

 

THE FUTURE FOR THE ES IN SANTIAGO LOOKS BRIGHT 

Even though many ESs were identified as unstable because of threats, there was coherence 

that the services would see improvements in the future.  
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8. Appendix A– Interview Guide 

Things to consider during the interview: 

Give feedback if you think that there could be a problem or if you can think of an 

improvement: 

Positive feedback are: “OK”, “Thanks”, “That is the kind of exact information we want”, “I 

appreciate your accuracy/frankness”, “Oh, that is important for our research”.  

Neutral feedback: “I see.”, “Uhuh”, “Thanks”, “That’s helpful”.  

Negative feedback are: “Can you please explain that again?”. 

 

Additional sub questions are prepared to be used if needed (probes): 

Probing for open-ended questions: 

– For completely inappropriate responses simply repeat the question.  

– For vague answers ask “Could you tell me more about that?” 

– For vague answers ask “What do you mean by X?”  

– For open-ended listings (also at the end for open-ended questions) ask “Anything else?” or 

“Are there any others?”  

– For answers that don’t seem very thoughtful say “It is very important for us to get a detailed 

answer. Please think a moment about it.” 

 

The interview starts with: 

1. Consent form and confidentially agreement. 

Take out the agreement and sign it. 

  

2. Introduce yourself and the project.  

My name in Henrik and this is Sophia, my project partner. I will be your interviewer 

today, and Sophia will take notes. This interview will also be audiotaped with your 

permission. And of course, as mentioned in the agreement, the recorder can be turned 

off at any time.  

Our project is about highlighting the interactions between ecosystem and human well-

fare for the citizens in Santiago, where Santiago is limited to grand Santiago’s 37 

communes. 

 

3. Thank the participant in advance. If there are any questions or something that needs to 

be clarified feel free to ask. 

 

4. Overview of interview; the interview will start with some brief questions were your 

personal data is collected, your answers will be anonymous but used for statistics. 

Thereafter there will be three main parts with different focuses. The interview is 

expected to last about 40-60 minutes. 

 

5. A reminder that this is an exploration and there are no right or wrong answers.  “In 

order for your answers to be most helpful to us, it is important that you try to be as 

accurate as you can. Since we need complete and accurate information from this 

research, we hope you will think hard to provide the information we need.” 
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6. Start the digital recording device. 

 

What is your name? 

How old are you? 

What is your occupation? 

How long have you lived in Santiago? 

In which commune do you live? 

 

Ecosystem services  

Now let’s start to talk about ecosystem services. We have chosen to use The Millennium 

Ecosystem Assessment (MEA) classification of ecosystem as “An ecosystem is a dynamic 

complex of plant, animal, and microorganism communities and the nonliving environment 

interacting as a functional unit. Humans are an integral part of ecosystems.”. 

Ecosystem services are “…the conditions and processes through which natural ecosystems, 

and the species that make them up, sustain and fulfil human life. They maintain biodiversity 

and the production of ecosystem goods, such as seafood, forage, timber … ecosystem services 

are (also) the actual life-support functions, such as cleansing, and renewal, and they confer 

many intangible aesthetic and cultural benefits as well.“(Daily, 1997). 

 

Have you been familiar with the concept of ES? 

Urban ecosystems are the natural ecosystems that are within the city limits, including parks, 

cemeteries, urban forests and other similar areas. The urban ecosystem services are the 

services provided by the urban ecosystem. 

Have you been familiar with the concept of urban ES? 

Can you tell me if and/or why the ES is important to you? 

 

Well-being and benefits 

How do you think that the well-being of Santiago´s citizens and the overall health of the 

ecosystem is connected?  

Can you think of any examples that demonstrate or speak to that relationship? These 

examples can be either things you’ve witnessed personally or that you’ve heard from other 

people. 

In this thesis, we have for simplicity chosen six urban ES.  

Explanation of ES and showing of the ES listed in figure 6 

We would now like you to think about the benefits each of this ES provides in Santiago for its 

citizens. Can you for the six mentioned ES describe which direct and indirect benefits 

Santiago’s citizens can gain? 
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Ranking 

Present the equipment.  

I will now present different kind of cards with the six ES. I would like you to rate each of 

them according to their importance and explain why you chose as you did. Six is very 

important for the citizens of Santiago and one is not important at all.  

Choose the one that best matches your personal opinion. Please be as complete and as 

accurate as you can about this. Note that you can chose the same level of importance for the 

different ES. 

Is there any of these you would like to increase further and invest in? 

Do you feel that you are missing certain ES in Santiago to improve well-being? Take a look at 

this list as guidance (showing table 1), but feel also free to suggest other ES. 

Major trends and threats 

Do you think that the way the ecosystem in Santiago is managed should change in any way? 

Are there any key things you think that should be done to manage the urban ecosystems 

ecological health? Feel free to recommend or think out loud about anything that comes to 

mind. 

Can you describe any changes in the urban environment in Santiago that you have noticed 

over time?   

 

Ok, let´s talk about the six ES again. Showing the list.  

How has changes for the worse and better been for these ES during the recent years? 

How do you think the overall trend is for the different ES? 

How do you think the trend will change in the nearby future? 

Can you see any threats to these ES and why? 

Conclusion 

Is there anything you would like to add, any suggestions? Thanks for your time. 
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Figure 6. The six chosen urban ES with descriptions. 


