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Abstract 

Although Protected Areas (PAs) represent a crucial strategy for biodiversity conservation 

around the world, growing societies may compromise their success. Over the last 

decade, the scientific community has recognized the importance of Ecosystem Services 

(ES), and the PAs' role as providers of these benefits. Nowadays, the understanding of 

public perceptions and preferences for ES from PAs becomes important when ES are 

threatened by development projects.  

The objective of this project is to elicit the preferences for ES from Cumbres de 

Monterrey National Park of urban residents of Monterrey Metropolitan Area, Mexico 

using a choice experiment. Scenario evaluation comparing public support and estimated 

willingness to pay for ES showed potential trade-offs between the ES and development. 

Conclusions highlight the importance of inclusive processes that incorporate public 

preferences into the decision making and park management in order to promote 

outcomes based on equity and economic efficiency. 

 

 

Keywords:  Choice experiment, ecosystem services; management of protected areas; 

environmental valuation; scenario evaluation; participatory planning.  
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Chapter 1.  
 
Introduction 

The Millennium Ecosystem Assessment (2005) proposed that natural 

environment and ecosystems continuously affect human activities through the provision, 

regulation, supporting and cultural services. In addition, the Convention on Biological 

Diversity (2004) states these Ecosystem Services (ES) illustrate the link between the 

interactions of species with each other and with the physical environment; and also the 

well-being of people, whether in terms of wealth, nutrition or security. This convention 

also highlights the importance of economically sound conservation strategies as one of 

the critical steps for sustainable development.  

Governments and organizations have created Protected Areas (PAs) as one 

among several strategies to promote biodiversity conservation. However, population 

growth, marginalization of local people and development pressures all jeopardize the 

integrity of those PAs and their ES, particularly in developing countries. Many studies 

have shown that PAs’ success regarding ecological preservation is closely tied to social 

and economic development of communities within and outside the area (Heinen, 2010); 

consequently, if the importance of ES is underestimated or simply not understood, 

conservation objectives could be at risk. As Gössling (1999) mentioned, “the concept of 

PAs may be a necessary response in times of rampant habitat loss, but it does not 

address the fundamental economic and social causes of the threats to biodiversity”. 

Consequently, park-people conflicts have increased in many places and compromised 

conservation goals, which have led to a refocus PA management, development 

programs and research in the social sciences worldwide (Heinen, 2010).  

 

http://refworks.scholarsportal.info.proxy.lib.sfu.ca/refworks2/Default.aspx?r=references|MainLayout::init
http://refworks.scholarsportal.info.proxy.lib.sfu.ca/refworks2/Default.aspx?r=references|MainLayout::init
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1.1. Case of study background 

The Monterrey metropolitan area (MMA) with 4.09 million residents (INEGI, 

2011), includes the City of Monterrey, which is the capital of the State of Nuevo Leon in 

the northeast of Mexico, and 11 other municipalities1. The MMA boasts a privileged 

economic situation in comparison to other metropolitan areas in Mexico; however, the 

economic inequality within the MMA is one of the largest in Latin America (Sandoval, 

2008). Geographically, this urban center is located in the arid northern regions of the 

country, where water scarcity is increasing and leading to over-extraction from 

underground aquifers. 

Cumbres de Monterrey National Park (CMNP) is located in northeastern Mexico, 

and encompasses a total of 177,395 ha of the Sierra Madre Oriental. The national park 

shares borders with the MMA to its North and East. It serves as an excellent example of 

the challenges a protected area in Mexico faces between conserving natural heritage 

while also promoting the development of people living within and around the park. The 

proximity of CMNP to urban centers and the existence of communities within the park 

both imply a close relationship between human activities and quality of life to the 

conditions of the park itself. A total of 32 communities are located in the park with a 

population of about 2250 people (CMNP Management Plan, 2006). Along the north-

eastern border of the park the MMA is located with a population 4 million and the city of 

Saltillo (850,000 inhabitants) is located adjacent to the north boundary of the park. 

Therefore, both urban and rural populations are factors which influence the ecosystem 

services and conservation conditions of the park. 

The park provides critical ecosystem services to the surrounding area, including 

water provision, soil stabilization, flood control, recreation, as well as biodiversity 

 

1 Apodaca, Cadereyta Jiménez, Gral. Escobedo, García, Guadalupe, Juárez, Santiago, 
Santa Catarina, San Nicolás de los Garza, San Pedro Garza García y Salinas Victoria 
(SEDESOL et al., 2007). 
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conservation and carbon sequestration. In particular, CMNP is the source of 50% of the 

water supply to MMA (CMNP Management Plan, 2006). 

In the past five decades, agricultural activities within CMNP have declined for 

three main reasons: climate change, lack of irrigation water and pest infestations. 

Climate change has been felt through the shortening of the rainy season, which affected 

both temporary and perennial crops. In some areas, water has been directed to urban 

areas, reducing water availability in the rural communities in the park and forcing them to 

find new economic activities. In a number of cases crops have been attacked by pests 

and the product lost any commercial value. Therefore local people were forced to seek 

new resources and productive activities, or to migrate to cities seeking for better 

economic opportunities (CMNP Management Plan, 2006). 

The management plan of CMNP regulates economic activities and restricts 

community development in the park. In general, all zones within the park have defined 

land uses. Traditional productive activities (forestry, agriculture and cattle grazing) are 

recognized and allowed with permits from SEMARNAT2 and the Park Management. The 

construction of small buildings, basically cabins, is allowed with variable density 

depending on the type of zone (from 1 cabin per 100 hectares in the preservation zone, 

up to 10 per hectare in the human settlement zone). However, in neighboring areas of 

CMNP to MMA, interests for further residential development in the park come from the 

high income urban population.  

No other economic or industrial activities are allowed in CMNP. Only in specific 

zones is mineral extraction authorized. In general, forest extraction, wildlife and water 

use are only for subsistence and personal consumption (CMNP Management Plan, 

2006). Tourism has increased in the park in recent years, as visitors are interested in a 

wide array of recreation activities such as nature tourism, canyoneering, mountain 

biking, rock climbing, hiking, motorcycling and off road driving.  

 
2
 The SEMARNAT is the acronym for the Mexican Environment and Natural Resource Agency. 
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Tour agencies have focused their guided tours on adventure tourism in the 

canyons (CMNP Management Plan 2006). Several issues arise as a result of increasing 

tourism in the park, particularly during the peak season in spring and summer, when the 

number of tourists reaches its maximum on weekends. Consequently, several concerns 

arise around excessive garbage, road and river safety, crowding, noise, and potential 

fires. However, tourism offers the highest economic potential of all economic activities in 

the park (CMNP Management Plan 2006). Thus detailed planning is essential for tourism 

development, in order to stimulate the flow of capital to communities, while complying 

with legal guidelines and conservation schemes. 

 

1.2. Overall focus of the study 

One of the most severe obstacles to the design and implementation of successful 

biodiversity conservation strategies, such as PAs, is the lack of adequate knowledge on 

the preferences for and economic value of benefits generated by ecosystems (Barkman 

et al., 2007). With the goal of understanding the effects and implications of different ES 

provided by a PA, the focus of this research project is the evaluation of preferences for 

alternative scenarios given different conditions of the ES, and the economic valuation of 

those same ES. Using this approach, it will be possible to identify the effects on welfare 

and the trade-offs between those ES. 

Scenario evaluation is a tool used in planning for exploring the benefits and 

disadvantages of potential alternative futures. This method has its roots in many different 

threads of “what if” analysis, including strategic planning, environmental impact 

assessment, and futures studies, to name just a few (Hilde and Patterson, 2014). In this 

case I compare the estimated public acceptance or support to alternatives with different 

conditions in the ES of a PA. 

On the valuation side, the aim of the study is to estimate the value of specific ES 

from the public perspective. However, many ES do not have market values, and for this 

reason are undervalued in policy decisions (Costanza et al., 1997; Adams et al., 2008). 
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Thus, it is crucial to identify the importance and assign a value to the ways that habitats 

deliver well-being in the demonstrable provision of a range of ES (McVittie & Moran, 

2010). These ES can be characterized in terms of their direct and indirect use value, and 

non-use value (McVittie & Moran, 2010; MEA, 2005) which I‘ll describe in more detail 

later in this paper. As Braat and ten Brink (2008) stated that from an economic view-

point, it is these ecosystem services that are of value and not biodiversity itself per se. 

Several studies have been performed in the last decade aiming to understand 

the current and potential relevance of a diversity of these ES. Nonetheless, most of the 

research has been focused more towards ecological and economic aspects, while social 

and political contributions to ES research are minor (Vihervaara et al., 2010). Therefore, 

this project assesses the preference for potential management scenarios that imply 

different conditions on the ES from CMNP, exploring both the social and the economic 

perspectives, in order to provide a deeper understanding of public support for 

management strategies.  
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Chapter 2.  
 
Literature review 

In this chapter, I summarize relevant research for this project. First, I introduce 

the increasing importance of PAs in today’s society and in Mexico, and their relevance 

for the provision of ES. Second, I will elaborate on what other studies have contributed 

to the evaluation of scenarios and economic valuation of ES to inform decision making in 

PA management. Lastly, I specify the research questions that guide this study. 

 

2.1. Protected areas – from biodiversity protection to the 
provision of ecosystem services 

In the 20th century the main objective of large scale protected areas, such as 

national parks, was the maintenance of species and landscape protection (Scherl et al., 

2004; MEA, 2005). However, in many cases the international success of the national 

parks as iconic landscapes with a high standard of biodiversity protection was achieved 

with parallel restrictions on other land uses and development options (Andrade and 

Rhodes, 2012; Méndez-López et al., 2004; Adams, 2004). Over time it became apparent 

that in the original approach of PAs the conservation efforts often worked detrimental to 

development and resource use. 

PA management in Mexico is no exception to this classical pattern guided by 

inherent restrictions on economic activities and development. The creation of the first 

national parks in the country was perceived as centralistic impositions, and faced 

resistance from communities, owners of the expropriated lands and local authorities 

(CONANP, 2014), which in the end meant that these PAs were of limited effectiveness 
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and mostly remained as “paper parks”. Once the importance of accommodating the local 

residents in the conservation schemes was recognized, the focus shifted from the 

creation of further national parks to the establishment of Biosphere Reserves3. These 

reserves make an explicit compromise to improve the wellbeing of the PA residents as 

well as the ecosystem and biodiversity protection (CONANP, 2014). In 1992, as a result 

of the Earth Summit and Agenda 21 commitments, the Mexican government 

institutionalized a more comprehensive process to the implementation of conservation 

programs (CONANP, 2014). Currently, Mexico’s PAs cover 24.5 million hectares or 10% 

of its total land area, and 1.5 % of its marine territory. Almost 6% of the rural population, 

or 1.3 million people, live and work inside them (CONABIO, 2014). This concern about 

the sustainable development of local residents is the core mandate of the National 

Commission for Protected Areas (CONANP) with the objective of preserving the most 

representative ecosystems of Mexico and its biodiversity through PAs and other forms of 

conservation, and fostering a culture of conservation and sustainable development of the 

communities in their environment, criteria of inclusion and equity (CONANP 2014). 

A review of the literature reveals economic and ecological successful cases of 

PA establishment worldwide (Scherl et al., 2004; Job et al., 2013; Tallis et al., 2008; 

McDonald et al., 2009; Ferraro, 2011) but also examples of negative socioeconomic 

effects as result of use restrictions (Brockington, 2002; Cernea & Schmidt-Soltau, 2003; 

Coad et al., 2008). PAs that can be classified as IUCN categories I and II (e.g. national 

parks) imply the highest limitations on the use or even access to the land protected 

(IUCN, 2013). These restrictions may imply negative economic, social, or political 

consequences for the communities located within or in proximity to PAs (Brockington, 

2002; Cernea & Schmidt-Soltau, 2003; Coad et al., 2008). Especially when the level of 

poverty in communities that are directly affected by a PA is high, equity issues are of 

particular relevance (Brockington and Schmidt-Soltau 2004). Furthermore, the creation 

of PAs may imply disproportional costs to local people compared to the impact on the 

rest of society (Adams 2004). The conservation regulations generally involve prohibition 

 
3
 UNESCO defines the Biosphere Reserves as places that seek to reconcile conservation of 
biological and cultural diversity and economic and social development through partnerships 
between people and nature, they are ideal to test and demonstrate innovative approaches to 
sustainable development from local to international scales. (UNESCO, 2014)   
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of most industrial activities; they could limit or ban the extraction of some resources 

(mining, forestry, etc), as well as productive activities such as agriculture and cattle 

grazing. PAs could also restrict the development of housing or infrastructure through the 

implementation of strict land-use zoning. All of these measures have been related to 

negative effects on PA residents such as increase in human-wildlife conflicts, reduced 

economic opportunities for local people, or loss of potential infrastructure development 

(McCulloch et al., 2007; Coad et al., 2008). 

In some extreme cases, the establishment of PAs required the displacement of 

communities (Méndez-López et al., 2004, Adams 2004), which according to Coad et al. 

(2008) could lead to landlessness, joblessness, homelessness, marginalization, food 

insecurity, increased morbidity and mortality, loss of access to common property, and 

social disarticulation. Other studies found that PAs, and the processes of establishing 

them, could also lead to consequences that counteract the conservation objectives 

(Brockington and Kai Schmidt-Soltau, 2004; Coad et al., 2008). For example, Hulme 

(1997) reported that when members of communities that were originally displaced during 

PA creation returned to the PA, they eradicated wildlife on purpose to reduce the value 

of the park and avoid future re-evictions. In a similar case in Mexico, indigenous 

communities burnt forested areas within the Monarch Butterfly Sanctuary, after logging 

activities were banned as a result of the creation of the PA in 1986 (Galindo-Leal & 

Rendón-Salinas 2005). Apparently the fulfilment of the conservation goals of PAs is 

inherently linked to the communities involved.  

PAs may also induce more degradation on surrounding areas and thus contribute 

indirectly to negative environmental effects. Some studies have observed that strong 

protection in PAs can lead to a polarization of land uses in the areas surrounding them. 

For example, Folke 2006 suggested the conservation against development model to 

describe this effect. Whenever this phenomenon is observed (Hanssen and DeFries, 

2007; Martín-López et al., 2011) a deterioration of the ES in the PA has been reported. 

In the particular case of Doñana PA in Spain, the intensification of land use around the 

PAs was identified as the direct driver of the degradation of regulating services at the 

local level (Fernández et al., 2005). 

http://onlinelibrary.wiley.com.proxy.lib.sfu.ca/doi/10.1111/cobi.12138/full#cobi12138-bib-0020
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On the other hand the high societal relevance of PAs has been increasingly 

acknowledged with the introduction of the concept of ES. This concept was developed to 

improve the understanding of the relationships and interdependencies between human 

and natural systems in recent decades (Costanza and Daily, 1992). It recognizes that 

the natural environment is the source of many benefits to human society and these 

benefits have been referred to as ES; however as systems react to change (e.g. 

population growth, climate change, etc.), these benefits may be compromised (MEA, 

2005). The decline of some of these benefits could represent a barrier for achieving the 

UN Millennium Development Goals (UN, 2006). As a consequence several studies have 

been performed in the last decade to understand the current and potential future 

condition of a diversity of these ES, as well as their economic and social relevance.  

Given the diversity of ES, a number of classifications have been suggested 

recently for the purpose of measuring, valuing, and communicating these benefits (MEA 

2005; Boyd and Banzhaf, 2007; Fisher et al., 2009; Ojea et al., 2012). Most studies have 

used the Millennium Ecosystem Assessment (MEA) classification (e.g. Martin-Lopez et 

al., 2012; Maass et al., 2005). The MEA classification4 suggests four kinds of ES: 

supporting, regulating, provisioning, and cultural. Some ES can be included in two or 

more categories depending on the context (e.g. water can be treated as a regulating and 

as a provisioning service). I will refer to this classification for the ES in this research 

given that it has been widely used in the literature. 

PAs are nowadays perceived as an excellent opportunity to promote the 

protection of ES. Therefore, PAs may represent an opportunity for win-win scenarios 

between conservation measures and the interests of residents and other users when ES 

are considered in PA management (Tallis et al., 2008). Many studies underline that Pas 

can contribute to the conservation of ES by promoting either the decline of deforestation 

rates, recovery of endangered species and its biodiversity, or promoting sustainable use 

 
4
 The Millennium Ecosystem Assessment classification is the following: Supporting services, ES 

that are necessary for the production of all other ecosystem services. Provisioning services, 
products obtained from ecosystems. Regulating services, benefits obtained from the regulation of 
ES (e.g. carbon sequestration, climate regulation, purification of water). Cultural services, 
nonmaterial benefits people obtain from ecosystems through spiritual enrichment, cognitive 
development, reflection, recreation, and aesthetic experiences. 

http://www.sciencedirect.com/science/article/pii/S092180091200002X#bb0030
http://www.sciencedirect.com/science/article/pii/S092180091200002X#bb0040
http://www.sciencedirect.com/science/article/pii/S092180091200002X#bb0015
http://en.wikipedia.org/wiki/Carbon_sequestration
http://en.wikipedia.org/wiki/Climate
http://en.wikipedia.org/wiki/Water_purification
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of the protected land (Scherl et al., 2004; Job & Mayer, 2013; Tallis et al., 2008), to cite 

some of the mechanisms. The key role of PAs in the provision of some ES (e.g. 

recreation) could be accentuated with proximity to urban areas (McDonald et al., 2009). 

For example, PA residents may experience positive effects due to their proximity to 

urban centers where economic opportunities may avail themselves. Ferraro (2011) 

observed in Costa Rica and Thailand that effective forest protection and increased 

economic opportunities for local communities were most commonly associated with PAs 

at intermediate distances from major cities (40–80 km). He reports that PAs can reduce 

poverty when placed on lands with little agricultural value, potentially obtaining the 

benefits from tourism and associated infrastructure development, given their proximity to 

major markets. However, the balance between improved economic conditions and ES is 

delicate, as a major expansion of tourism could lead to increased pressures on local 

resources following a ‘‘tourism-income-population growth spiral’’ (Taylor et al., 2003).  

The relationships between PAs and communities and associated economic 

activities have lead conservation planning to adopt the perspective of complex social–

ecological systems (SESs) (Berkes, 2004; Ostrom, 2009; Folke 2006; Martín-López et 

al., 2011). According to this concept, PAs are considered part of a coupled human - 

natural system because conservation goals are embedded in one territorial matrix where 

many other ecological and human processes occur.  Consequently, conservation 

planning should not be viewed in isolation and needs to be part of a wider SES 

management policy (Martín-López et al. (2011) and Bengtsson et al. (2003). 

However, some research shows that the duration and intensity of protection 

might not be significant enough. Sometimes the preservation or enhancement of the ES 

of the PAs, but these improvements have not kept pace with growing pressures and 

demands (MEA 2005). Population increase in rural and neighboring urban areas, as well 

as development projects contribute to lower efficacy in the implementation of 

conservation measures implemented by conservation projects. For example, Xochimilco 

Natural Protected Area near Mexico City has experienced the conversion of protected 

land into urban use and consequently its environmental quality has been reduced 

(Merlin-Uribe et al., 2013). Furthermore, McDonald et al. (2009) found consistent 
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evidence that PAs close to urban centers have suffered already habitat loss because of 

residential development and wastewater. 

In some cases, financial, social or economic pressures affect the legal condition 

of the PAs. These effects may lead to downgrading, downsizing and even delisting of 

PAs (PADDD5). In a study that involved the period 1900-2010, Mascia et al. (2014) 

identified 543 instances of PADDD affecting at least 503,591 km2 in 57 countries. 

Watson et al. (2014) observe that most instances of PADDD have occurred in 

developing countries, due to demographic changes that lead to more demand for 

undeveloped land, as well as the need for revenues from resource extraction. Most 

PADDD instances suggest trade-offs between conservation goals and other 

development objectives (Watson et al., 2014). Obviously, the continuous existence of 

PAs as permanent conservation mechanisms is not guaranteed in light of the social, 

economic and political reality of societies in many developing countries. 

Overall the literature review on PAs and ES describes exactly the challenges in 

my home country and around CMNP where the management is facing an increasing 

demand for potable water (provisioning services), increasing request for outdoor 

recreation and tourism activities (cultural services) from the communities outside the 

park, and an increasing pressure for further housing development in the park while at the 

same time management should continue to protect the extraordinary biodiversity of the 

park. This case study will not only show the relevance of a PA for ES but will also focus 

on the trade-offs that need to be addressed between various ES to be provided and 

possible restrictions to maintain certain services.  

 

 

5
 PADDD refers to “Protected Area Downgrading, Downsizing or Degazettement”, where 

downgrading is the legal authorization of an increase in the number, magnitude or extent of 
human activities within a protected area; downsizing is the decrease in size of a protected area 
through a legal boundary change; and degazettement is the loss of legal protection for an entire 
protected area (Watson et al. 2014). 
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2.2. ES in decision making in PA management 

This concept of ES has become an important model for linking the functioning of 

ecosystems to human welfare. Understanding this link is critical for a wide range of 

decision-making contexts (Fisher et al., 2009). Daily et al. (2009) refer to two 

fundamental changes that need to occur in order to give ecosystem services weight in 

decision making. First, the science of ecosystem services needs to advance rapidly with 

the objective to deliver the knowledge and tools necessary to forecast and quantify those 

ES and their benefits to society. In addition, ecosystem services need to be explicitly and 

systematically integrated into decision making by individuals, corporations, and 

governments (Daily e al., 2009). 

2.2.1. ES trade-offs 

The current literature on PA management emphasizes the importance of 

collaborative and ideally democratic planning and decision making processes, that 

consider the interests of the residents and adjacent local population (Folke, 2006; 

Vihervaara et al., 2010; Andrade and Rhodes, 2012). Trade-offs between different ES 

will inevitably be a part of this decision making processes and need to be addressed 

throughout the planning process (Martin-Lopez et al., 2012; Oteros-Rozas et al., 2012).  

Several research projects (e.g. Lokocz et al., 2011; Garcia-Llorente et al., 2012; 

Liu et al., 2010; or Hartter et al., 2014) have explored the preferences for ES by 

residents of urban and rural centers near or within PAs.  In a study based of several PAs 

in Spain, Martin-Lopez et al. (2012) compare the preferences of people in urban and 

rural centers. They show that the most important ES offered by a national park for urban 

residents were regulating and cultural services, while rural residents considered 

provisioning or supporting services of higher importance. Based on a study about 

cultural ES involving 107 publications, Milcu et al. (2013) highlight that industrialized 

societies often value cultural ES ahead of other services and that their demand is 

expected to grow mostly because of recreation. 

As a consequence of the relevance of these trade-offs, Martin-Lopez et al. (2012) 

highlight that ignoring the social context of ES can blind decision makers, and society at 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1ERjgSTrzL8RBwjk2A6&field=AU&value=Lokocz,%20E
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1ERjgSTrzL8RBwjk2A6&field=AU&value=Hartter,%20J


 

13 

large, to the fact that ecosystems provide a variety of benefits. Therefore, an 

understanding of public perceptions of ES, and the role of PA in providing them, is 

crucial for achieving conservation goals. However, a research study in south eastern 

Mexico showed that PAs in the region are the conservation scheme with the lowest local 

participation while programs of payment for ecosystem services6 (PES) or integrated 

conservation and development projects7 (ICDPs) involve much more participation 

(Mendez-Lopez et al., 2004). Therefore improvements in the perception and efficacy of 

the Mexican PAs could be fostered with the inclusion of public perspectives in planning, 

implementation and evaluation of these conservation strategies.  

2.2.2. Methodological opportunities 

Against this background and given the overall research objectives of this study, 

the selection of an appropriate methodological approach that contributes to the 

understanding of these trade-offs in support of decision making processes is 

fundamental. In order to understand and solve the challenges that have been identified 

for the success of PA, several studies have been performed in the last decade aiming to 

understand the relevance of the ES, through preference research. In the following 

section, scenario evaluation and economic valuation are discussed given that those two 

approaches represent common methods to address the socio-economic importance of 

ES. 

2.2.2.1 Scenario evaluation 

Scenario evaluation represents one approach to compare social and economic 

impacts based on likely future scenarios in order to improve the understanding of key 

uncertainties, the incorporation of alternative perspectives, as well as greater resilience 

of decisions to surprise (Peterson 2003). Scenarios consist of plausible and relevant 

 
6
 Payments for ecosystem services (PES) programs consist on incentive-based conservation 
schemes where people receive monetary payments for promoting the improvement or 
continuation of ESs (Alix-Garcia et al. 2010).  

7
 Integrated conservation and development projects (ICDPs) focus on other broader factors 
including development objectives, which assume conservation will be fostered when poverty in 
the communities is reduced. (Coad et al., 2008) 
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possible future situations or pathways which account for critical uncertainties, however 

they do not represent forecasts, projections, predictions, or recommendations 

(Rodriguez et al., 2005). Therefore, by offering insight into uncertainties and the 

consequences of possible future actions, scenarios support more informed and rational 

decision making.  

Scenario analysis and evaluation has been applied with the objective of 

improving management, consciousness raising, conflict resolution, policy advice, and 

research in a variety of fields from business to community planning and policy 

(Rodriguez et al., 2005). Two different approaches can be identified in the scenario 

analysis literature, one involves active engagement of targeted audiences through 

participatory processes, and alternatively the scenarios could be used in quantitative 

simulation models. 

When participatory scenario analysis has been implemented in the PA planning 

context, Palomo et al. (2011) identified that this method is able to create different visions 

of the future of the system addressing its uncertainty and the main ES trade-offs; in 

addition to be able to propose consensual management strategies to determine a path 

toward a desirable future. 

This participatory approach for scenario evaluation has been implemented in 

many cases to incorporate ES into decision making. For example, Nainggolan et al. 

(2011) use scenarios to describe likely changes to agriculture in Murcia, Spain, in terms 

of environmental constraints (e.g. water availability); while Hilde and Paterson (2014) 

assessed the benefits of public street trees for alternative future development scenarios 

in Texas, USA. Furthermore, this tool has been also applied in developing sustainable 

land use scenarios in Queensland, Australia by Pearson et al. (2010). In all of these 

cases the scenarios were presented to people involved in the planning process, in order 

to identify the one that represents the best option. 

Fewer studies have used this scenario evaluation approach to address ES in the 

particular case of PAs. One example is the case of the protected areas in Doñana 

social-ecological system, Spain, in which perceptions for management scenarios were 

http://apps.webofknowledge.com.proxy.lib.sfu.ca/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1Eamw2ebhqk8pNeTnw5&field=AU&value=Hilde,%20T
http://apps.webofknowledge.com.proxy.lib.sfu.ca/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1Eamw2ebhqk8pNeTnw5&field=AU&value=Paterson,%20R
http://apps.webofknowledge.com.proxy.lib.sfu.ca/OneClickSearch.do?product=UA&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&SID=1EfGVZ2PZDGEIF6GImU&field=AU&value=Pearson,%20LJ
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studied regarding the conditions, trends, trade-offs, and future of ecosystem services 

and human well-being (Palomo et al., 2011).  

In the Mexican context, some studies have also used scenarios in order to 

understand social preferences for management of areas recognized for their supply of 

ES. Maass and Mooney (2005), and Del Angel-Pérez and Villagómez-Cortés (2011) 

evaluated scenarios with different levels of economic uses such as agriculture, tourism 

or cattle grazing in forested areas. Merlin-Uribe et al. (2013) applied a similar scenario 

approach in the context of land use transformation in one PA.  

Alternatively the scenario evaluation based on modelling has the objective to 

analyse the potential outcomes of those models under different assumptions. The 

studies that take this approach generally compare trade-offs between scenarios in order 

to draw conclusions that can be easily communicated to the public and decision-makers 

alike (Harmáčková and Vačkář, 2015).  

Scenario planning based on models has mostly been applied in land use and 

land cover context (Verburg et al., 2004; Harmáčková and Vačkář, 2015) and in the 

context of regional or global change (Metzger et al., 2006; Bennett et al., 2003; 

Rodriguez et al., 2005). An example of the first field of research is the study by 

Harmáčková and Vačkář (2015) in which they modelled regulating ES trade-offs across 

landscape scenarios involving land use and land cover in wetlands in a PA in Czech 

Republic. At the large scale, scenario analysis was implemented for the European region 

by Rounsevell et al. (2006) modelling scenarios for emissions as a result of land use 

change. However, only a few studies explored the challenging question about ES trade-

offs in park management, as Tallis et al. (2008) did by comparing trade-offs between ES 

such as tourism, erosion control, biodiversity conservation, and water regulation. 

In the case of my research study, I aim to address the acceptance of scenarios 

by using models following the second approach; however, I also incorporate public 

preferences for those scenarios as in the participatory scenario analysis.  

 

http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0167880905005359
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694#bib0005
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0304380014004694
http://www.sciencedirect.com.proxy.lib.sfu.ca/science/article/pii/S0167880905005347
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2.2.2.2 ES valuation 

The underlying premise of the economic valuation8 of biodiversity and ES is that 

if proper values are assigned, then policymakers will make better informed decisions 

(Ninan and Inoue, 2013). The identification of the economic value of this natural capital 

allows the understanding and evaluation of trade-offs with other market and non-market 

goods and services (Liu et al., 2010). 

Although, monetary valuation is not the only way to acknowledge the importance 

of ES for society; the identification and measurement of their values can be an effective 

way to weigh trade-offs between development and conservation (Daily 1997; Costanza 

et al., 1997; MEA 2005; Liu et al., 2010). Therefore, instead of restricting the value of a 

ES to a monetary amount, this valuation approach aims to convey that proper estimation 

in order to inform decision making to ideally obtain better conservation outcomes (Ninan 

and Inoue, 2013). 

From the economic perspective, measures of value are designed to reflect the 

difference that something makes to satisfaction of human preferences (Farber et al., 

2002). The corresponding differences in satisfaction as a result of the variety of ES from 

PAs are the ones that this study explores. However, from the wide diversity of ES, some 

of them imply a direct consumption or use of a specific resource or amenity, while other 

services just rely in the existence per se (non-use) of a particular natural feature, 

process or species. Therefore, a distinction between these use and non-use values has 

been suggested in the literature in the framework of Total Economic Value9 (Bateman et 

al, 2002; van Beukering et al., 2005). Use values relate to actual current use as well as 

planned or possible future use of the goods and services, which can be divided into 

direct and indirect uses (Bateman et al., 2002; Madani et al., 2012). Direct uses can be 

extractive, e.g. wood from forests, or non-extractive like recreation activities. Indirect 
 

8 Farber et al. (2002) define ‘valuation’ as the process of expressing a value for a 

particular action or object. In the context of this research, ES valuation represents the process of 
expressing a value for those processes thereby providing the opportunity for scientific observation 
and measurement. 

9 The concept of Total Economic Value classifies costs and benefits for each type of 
value within a study area, considering both use and non-use values (Bateman et al, 2002; van 
Beukering et al., 2005).  
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uses of the ecosystem services support and protect the other economic activities, such 

as nutrient cycling or biodiversity maintenance (Van Beukering et al., 2005). Non-use 

values represent the utility gained from knowing that something exists without any 

intention to visit or to use the resource (Madani et al., 2012).  

Therefore, in order to perform the economic valuation of a particular natural 

resource or ES it is necessary to incorporate both use and non-use values. However, the 

quantification of each type of value depends on the nature of the value itself (McVittie & 

Moran, 2010). Direct use and some indirect use values generally are associated with 

markets which make them tangible, such as the direct extraction of water for primary 

industry. This visibility makes use values relatively straightforward to measure because 

transactions reflecting their demand are revealed in the market and can be measured as 

such (Zander et al., 2010). However, non-use values (e.g. some cultural ES) are more 

difficult to measure given that no markets or observable trades exist for them. 

 

2.2.2.3. Stated preference methods useful for valuation  

Placing a monetary estimate on non-use values requires special techniques that 

do not rely on market transactions (Zander et al., 2010). Stated preference methods 

(SP), using responses from surveys, are able to assess non-market environmental 

services where non-use components are important (Bateman et al., 2002). At the same 

time, SP methods also examine the trade-offs people are willing to make between 

different products or services and and product/service characteristics. These methods 

use surveys as instruments to capture respondents’ preferences for the good/service or 

policy under investigation. The two most common approaches are contingent valuation 

(CV) and the choice experiment (CE) (Zander et al., 2010; Bateman et al., 2002). 

Different groups of users can derive different and complex values from ES; therefore, the 

non-market valuation exercise requires a careful design to identify specific non-use 

values. McVittie and Moran (2010) explain that the values obtained through a SP study 

may not only represent the non-use values, but also some of the use values when a 

potential or optional use is involved. It is also possible, and even likely, for resource 
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users to hold non-use values, especially people who live close to the resource in 

question.  

The context of the SP valuation exercise poses a challenge around the potential 

interpretation of gains or losses. Depending on the framing of the study, the results will 

show either the willingness to accept (WTA) or the willingness to pay (WTP). People 

commonly value losses more, often by a factor of two to four compared to 

commensurate gains (Knetsch, 2000). This behavior is called endowment effect or loss 

aversion, where a positive change that reduces a loss will normally be more valuable 

that a gain. In many cases, ES valuation involves the objective of avoiding or reducing 

losses or damages, e.g. decrease the rate of biodiversity loss, avoid the reduction of 

water quality or availability. Therefore, WTA would be the adequate approach to use. 

However, in most of the cases, ES valuation studies have used the WTP format instead 

of the compensation required, because the former represents the aberration from 

stsatus quo, and represents the more conservative choice (Arrow, et al., 1993; Knetsch, 

2000). 

In addition, valuation of ES often translates to what Kahneman and Knetsch 

(1992) termed the ‘warm glow’ effect. Such values are typically not specific to the 

good/service under valuation but reflect the ‘warm glow of moral satisfaction’ associated 

with supporting any worthy cause. Kontogianni et al. (2012) argue this effect is 

influenced by social values since conforming to a social norm may be a motivation for 

some individuals to exhibit warm glow. Consequently, they argue that “The warm glow 

effect” undermines the presence of existence values, because they prompt the question 

if moral satisfaction should be a part of economic values. 

When selecting from the range of SP methods to analyze preferences, CEs offer 

several advantages over CV. At the cost of a higher cognitive burden, the multi-attribute 

approach of the CEs is helpful capturing more information from each respondent or 

testing for internal consistency (Hoyos, 2010). As the economic values are not elicited 

directly but are inferred in CEs, it is less likely that WTP information will be biased by 

strategic response behavior (van Beukering et al., 2005). Another advantage 

encountered using CEs is that the incidence of ethical protesting seems to be lower 



 

19 

(Hanley et al., 2001). Adamowicz et al. (1998) compared CV and CE models within the 

same context, and found that CEs have considerable merit in measuring non-use 

values. Their main conclusion is based on the observation that welfare values from the 

CE have smaller variances (relative to their means) than the CVM estimates, while the 

CE model error variance is not significantly different from the CVM error variance. 

CEs can also provide the opportunity to elicit a deeper understanding of the 

trade-offs between several attributes (Adamowicz et al., 1998). Further, when valuing 

multi-attribute programs, CEs can be significantly cheaper to implement because they 

require only one questionnaire (van Beukering et al., 2005). Hence, given their inherent 

flexibility, CEs may be a more useful tool compared to the CV. Hanley et al. (2001) 

suggested that “CE seems to be ideally suited to inform the choice and design of 

multidimensional policies”. Finally, in the context of non-market ES valuation, choice 

experiments allow individuals to evaluate non-market benefits or hypothetical futures or 

options described in an intuitive and meaningful way (van Beukering et al., 2005), 

avoiding unfamiliar exchanges of money for a non-market environmental values, that 

may be necessary in CV (Knetsch, 2000). 

As mentioned previously, the CE is a multivariate SP method that elicits 

preferences for intended behavior (Louviere et al., 2000). In other words, CEs simulate 

real choices and can be used to predict the consumers’ market behavior. The first 

application of a CE in the context of environmental resources was reported by 

Adamowicz et al. (1994). For the past two decades, the prominence of CEs has 

increased continuously in environmental decision making in general and environmental 

valuation specifically (Hoyos, 2010).  

In a CE the respondent is presented with a series of choice sets. Each set 

consists of two or more hypothetical alternatives. Each of these alternatives is defined by 

a set of attributes on a variety of levels. Survey participant’s choices actually represent 

trade-offs between the levels of the attributes in the different alternatives. Consequently, 

CE are useful in market research to assess individual attribute preferences and marginal 

willingness to pay for attribute levels (Hensher et al., 2005). The conceptual and 

analytical background of the CE methodology is random utility theory (Train, 2009), and 
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their implementation requires statistical design theory (Louviere et al, 2000; Raghavarao 

et al., 2011) to describe the hypothetical profiles for the response tasks.  

Constructing a CE questionnaire for valuation should consider a number of 

aspects. The questionnaire should promote that respondents provide their true 

preferences through choice tasks. Also, the choice format should mimic as much as 

possible the actual choice context (Harrison, 2007; Hoyos, 2010). In order to derive 

proper welfare measures, the cost or price of the program should be included as an 

attribute; thus, the marginal utility estimates can easily be converted into WTP (Hoyos, 

2010). Consequently, results can be used directly within the cost-benefit analysis 

framework.  

According to Lancaster (1966), an environmental attribute can be considered 

relevant if ignoring it would change the researcher conclusions about the preferences of 

consumers. While respondents may consider a different set of attributes to be relevant, it 

is important that the CE captures the main attributes for the majority of respondents so 

that concerns about omitted attributes are avoided (Hoyos, 2010). Furthermore, when 

creating the scenarios based on the different levels of the attributes, it is important to 

include all those combinations that are unlikely, but still possible (Hensher, 2008). 

Although nowadays CEs are widely used for eliciting public preferences and for 

economic valuation, challenges still exist in the valuation of ES. Critics point out that 

survey respondents are usually unfamiliar with the scientific description of the ecosystem 

functions on which the ecosystem values rest (Knestch, 2000; Barkman et al., 2007). 

Consequently, respondents lack sufficient insight and are unable to make informed 

preference statements that can meaningfully inform decision making (Barkman et al., 

2007).  Hoyos (2010) also claims that CEs are subject to various biases that may lead to 

differences between actual and hypothetical WTP. More empirical issues surrounding 

the implementation of CEs include the choice task complexity and cognitive effort. This 

later aspect is applicable when respondents are asked to trade-off between complex and 

unfamiliar goods and services, such as those generally involved in environmental 

valuation. Lusk and Schroeder (2004) reported the existence of hypothetical bias in 

average WTP but not in marginal WTP. Further, Ladenburg and Olsen (2008) found that 
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preferences obtained in CEs are susceptible to the anchoring effects or starting point 

bias often encountered in dichotomous choice CV studies. 

As mentioned previously, several studies have used CEs to perform economic 

valuations of the ES with the understanding of the limitations and challenges those 

methods imply. Some researchers have focused on WTP valuation of ES specifically 

from PA to understand the public preferences. Some of these studies in Latin-America 

have focused on examining tourists’ preferences for ecotourism development in Costa 

Rica (Hearne and Salinas, 2002); as well as research about temperate forests and PAs 

in Chile (Cerda et al., 2014; Cerda and Losada, 2013). Valuation studies (although not 

CEs) of ES from PA in Mexico include the ones performed in Guadalajara City and La 

Primavera Biosphere Reserve. Soto Montes de Oca and Bateman (2006) valuated the 

water supply from the reserve to the city; while Torres et al. (2013) studied carbon 

storage services.  

In addition, other studies have used WTP estimates to account for opportunity 

costs, which is of special relevance because it allows accounting for potential economic 

impacts. This approach has been used in the selection of the best alternatives for 

potential networks of marine protected areas (Ban and Klein, 2009; Giakoumi et al., 

2013; Mazor et al., 2014). 

 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1BQXeF5TQsLCPjj9orK&field=AU&value=Salinas,%20ZM
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2.3. Research questions 

With the goal of identifying the magnitude of the effects of different ES provided 

by a PA on urban areas, this research project studies the preferences for a select suite 

of ecosystem services offered by Cumbres de Monterrey National Park to MMA’s 

residents. In particular, the main research questions are: 

• Is the CE is an appropriate approach to study ES trade-offs incorporating 
different interests of society? 

• Is it possible to combine non-use and use-values of ES in a PA in order to 
evaluate feasible management scenarios? 

• Can the price for the provision of potable water in MMA be used as the source 
of funding for a conservation program in CMNP? 
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Chapter 3.  
 
Methods 

In this chapter I will explain and justify the methods selected for this research. 

This section will also describe the structure of the survey instrument, especially the CE. 

Finally, I will present the sampling procedure and other steps of the survey 

implementation and describe the relevant analytical procedures. 

Given that this study focused on capturing public preferences for different ES 

provided by CMNP to the MMA a stated preference method was employed. As 

mentioned in Chapter 2, SP methods are commonly used for eliciting acceptance for 

potential policies because of their flexibility to include a number of different policy 

features in the study design and the opportunity to evaluate hypothetical (i.e. non-

existent) scenarios. In addition, SP methods are used for the valuation of ES because 

they are suitable to assess non-market values.  

A choice experiment (CE) was selected for this study because it allows a 

response task with several ES as attributes. In this case they represent various ES 

associated with CMNP, forcing respondents into making trade-offs between them. This 

versatility reduces the strategic response behavior of respondents when inferring 

economic values (Van Beukering et al., 2005). However, considering the limitations of 

CEs explored above, this study was designed to reduce potential biases and inherent 

weaknesses of this methodology. The following sections will explain in detail how those 

concerns were addressed in the design, pretesting and implementation of the CE. 
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3.1. The survey instrument 

The survey instrument provided respondents with sufficient contextual 

information for selecting one of two scenarios based on different levels of ES in a given 

choice set. The main sections of the survey included: Informed consent, general 

information about respondents’ experiences in CMNP, a section describing the ES 

included in the survey and the social situation of the residents in the park, the choice 

tasks, and attitudinal and socio-demographic questions (See Appendix A, for a complete 

description of the online survey).  

3.2. The Choice Experiment 

The objective of the CE is to capture the preferences of respondents for the 

attributes which represent different ES which in turn are components of the alternative 

scenarios. The level of housing development for the residents of the park formed one 

additional attribute, and a payment vehicle representing the cost for that alternative was 

also included.  

As previously mentioned, some attributes represented ES offered by CMNP. 

Given the concern about the cognitive burden on respondents (Hanley, Mourato and 

Wright, 2001), it was necessary to constrain the number of ES to be included in the 

survey.  The selection of the ES of interest was based on three main points: 

Distinctiveness and independence of the ES, the familiarity of the general public with 

those ES, and the inclusion of non-use values.  

The fact that each ES should be clearly different and independent of each other 

is fundamental for a credible choice task.  Independence implies that when the levels in 

one attribute change from a higher to a lower level, it does not imply that the level of 

another attribute needs to change accordingly. Furthermore, the general public should 

be able to understand those changes in the ES, in a way that they are able to perform an 

accurate valuation exercise (Hoyos 2010).  
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3.2.1. Attributes and levels  

A choice experiment requires the selection of attributes and their levels to 

describe the alternatives, so that respondents are adequately informed about the choice 

context. In this study five attributes were selected to describe the scenarios of future 

outcomes of CMNP. 

Therefore, the ES selected for this study represent recreation access in the park, 

water supply to homes in the MMA, and conservation of an endangered species as a 

proxy for conservation of biodiversity. In addition to those three ES, this study included 

one attribute describing the development of housing for in-park residents and cabins for 

tourists. This aspect is important in CMNP and exemplifies the trade-offs between 

environmental protection and development within the park. Finally, the water bill was 

selected to serve as payment vehicle. It was operationalized as an extra charge added 

to the monthly water fee to preserve or enhance the ES.   

Given the critical role of the respondents’ understanding of the ES, a brief 

description was presented for each of the ES in order to familiarize the participants. In 

addition, a question followed the description forcing respondents to actually read that 

information.  Another advantage of having these descriptions was to standardize the 

interpretation of each of the ES, and thus making them comparable.  

3.2.1.1 Attribute 1: Recreation access in CMNP 

Recreation and ecotourism have been recognized by MEA (2005) as a cultural 

service provided by ecosystems. This classification is based on the fact that people often 

choose a location for their leisure time which is at least in part based on the 

characteristics of the natural or cultivated landscapes. 

In the case of CMNP, visitors can pursue many different recreation activities, 

such as rural and nature tourism, canyoneering, mountain biking, rock climbing, hiking, 

motorcycling and off road driving. Currently the park is accessible to all users and all 

activities are allowed year round. The only one exception is canyoneering, which is 

regulated for commercial tour agencies in one specific area of the park.  
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The four levels of this attribute included: No restrictions to access; activities 

restricted to designated sites; need of permits and activities restricted to designated 

sites; and no access.  

3.2.1.2 Attribute 2: Water supply to homes in the MMA from CMNP 

Fresh water supply has been classified by MEA as one ES that links categories, 

in this case, between provisioning and regulating services. As mentioned previously, the 

management plan of CMNP states that 50% of the water supply to the MMA is provided 

by the park. Changes to this attribute were explained as a direct effect on the water 

supply of the respondents’ households. The levels referred to the proportion of fresh 

water the participants would receive from the park varied from 15%, to 30%, 45% and 

60%. Respondents were also informed that the remaining percentage of water was 

going to be supplied from recycled water. 

3.2.1.3 Attribute 3: Conservation of an endangered species 

Although biodiversity conservation is not explicitly listed as an ES, theoretical and 

empirical work has identified linkages between changes in biodiversity and the way 

ecosystems function (MEA, 2005; Schulze and Mooney, 1993; Loreau et al., 2002). 

Several ES valuation studies have employed endangered species as attributes, as sort 

of a proxy for preferences for biodiversity values (e.g. Cerda, 2012). Moreover, referring 

to the conservation of one specific species simplifies the concept for the participants.  

The attribute referred to the probability of survival of one of the charismatic 

species in CMNP in 20 years, the endangered maroon-fronted parrot (Rhynchopsitta 

terrisi
10). The four levels were specified as 20%, 40%, 60% and 80% of survival. The 

introduction to the CE explained that “it is difficult to find them in the wild given their 

remote habitat”. The intent of the statement was not only to make the status of this rare 

 
10

 The maroon-fronted parrots are found in CMNP and are endemic and protected under Mexican 
Government regulations, as well as internationally (Ortiz-Maciel et al., 2010; SEMARNAP 
2000). Given their remote habitat of coniferous and mixed coniferous-deciduous forests of the 
Sierra Madre Oriental, sightings of these parrots by visitors to CMNP are not frequent. 
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species clear, but by doing so to ensure that the valuation exercise will actually measure 

mostly a non-use value. It cannot be a pure non-use value, because some respondents 

might still visit in the hope of sighting this species in the wild; and some respondents 

may not have read the description provided in the survey completely. 

3.2.1.4 Attribute 4: Housing and cabin development within CMNP 

This attribute referred to the development of both housing for park residents and 

cabins for tourists. The presence of this attribute forced a trade-off between 

environmental protection and development within the park. Although this attribute itself is 

not directly referring to an ES, development of new cabins can be closely linked to 

aesthetic11 values, which are classified as cultural services by the MEA.  Also, more 

development might influence biodiversity negatively, but not necessarily, thus making it 

an excellent attribute for the modelling of trade-offs during the scenario evaluation. 

This attribute included four levels of development within the park: No 

development of new housing or cabins; double the number of cabins and no more 

houses; double the number of houses, and no more cabins; and double the number of 

both, housing and cabins.  

3.2.1.5 Attribute 5: Extra fee in water bill 

The payment vehicle in a CE needs to relate to the ES of interest. In the case of 

this study, the MMA sources a significant amount of water from the CMNP. MMA 

residents do not know exactly where their tap water comes from, thus it constituted an 

excellent payment vehicle, as it affects all residents of the metropolitan area equally.  An 

extra fee in the monthly water bill was used as the mechanism to provide funds for the 

programs to preserve or enhance the ES. The water bill served as an appropriate 

payment vehicle because it was assumed to be equally applicable to all survey 

 
11

 Many people find beauty or aesthetic value in various aspects of ecosystems, as reflected in 
the support for parks, “scenic drives,” and the selection of housing locations (MEA, 2005). 
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participants. As the water bill differs between respondents, the levels were 

operationalized as proportional changes to the individual water bills.  

The extra water fee included seven levels in order to obtain more accurate 

welfare measures (Louviere, Hensher, and Swait 2000): 0%, 5%, 10%, 20%, 30%, 40% 

and 50%. For each respondent, the extra charge was presented as percentage and as 

the actual monetary value calculated for each individual household and each of the 

alternatives presented in the survey. The resulting total amount of the water bill was also 

presented to ensure that each respondent understood the amount of actual payment for 

water. 

Table 1, Attributes and levels for CE.  

Attribute Level 

Recreation access in CMNP 

 No restrictions to access 

 Activities restricted to designated sites 

 Permits required and activities restricted to designated 
sites 

 No access to recreationists.  

Water supply to homes in the 
MMA from CMNP 

 15% 

 30% 

 45% 

 60%. 

Endangered maroon-fronted 
parrot probability of survival in 

the park in 20 years 

 20% 

 40% 

 60% 

 80% 

Housing and cabin development 
within CMNP 

 No development of new housing or cabins. 

 Double the number of cabins, and no more houses. 

 Double the number of houses, and no more cabins. 

 Double the number of both, housing and cabins. 

Proportional extra fee in  

water bill 

 0% 

 5% 

 10% 

 20% 

 30% 

 40%  

 50%. 
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3.2.2. Experimental Design  

Given the number of possible alternatives and choice sets that can be 

constructed from all possible combination of attributes (i.e. the full factorial design), it is 

essential to select a smaller set of combinations to make their application in a survey 

feasible. Such a selection can be achieved with an orthogonal fractional factorial design 

(Raghavarao et al., 2011; Louviere et al., 2000) which allows the estimation of all main 

effects and select interactions. Orthogonality ensures the main effects of attributes are 

statistically independent of one another (Hensher et al., 2005). The total number of 

choice sets used in this study is specified in Table 2: 

Table 2, Characteristics of the design used for the CE .  

Number of 
attributes 

Number of 
levels12 

Total number of 
Choice Sets required 

Choice sets shown to 
each respondent 

5 23 48 6 

A blocking variable was used to reduce the number of choice sets to be 

evaluated by each respondent. Each block consisted of six choice sets and the total 

number of blocks was eight. The advantage of a blocking variable is that it is part of the 

fractional factorial design and thus ensures balance of attribute levels across the blocks. 

3.2.3.  Choice set structure  

Each choice set consisted of two potential scenarios, with different levels for the 

attributes (Figure 1 shows an example of a choice set translated into English). 

 
12

 The total number of levels corresponds to the sum of all the levels for each attribute.  
Recreation (4), water supply (4), parrot probability of survival (4), Housing and cabin 
development (4) and  extra fee in water bill (7). 
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Figure 1, Choice set example. 

At the beginning of the choice section, instructions were provided and an 

example of a choice set was shown. Given that the CE was framed as a possible 

situation of ES emanating from CMNP in the future, no base alternative (such as 

choosing ‘neither’, or the ‘status quo’) was presented. With the framing around a future 

outcome these base alternatives13 were deemed as unfeasible, because continuing with 

the current state of the park and its ES (i.e. status quo),does not constitute a realistic 

base alternative. Furthermore, the continuation of status quo is not likely given the future 

population increase in the MMA, the development pressures in the park, and 

environmental change (disturbances such as wild fires, forest infestations, and climate 

change). Another option for a base alternative, the option of not choosing any of the 

alternatives, would not be reasonable neither because it actually would represent an 

unrealistic escape of what typically amounts to challenging trade-offs. In this case with a 

base alternative, respondents would be likely to only choose scenarios showing a win-

win situation. Therefore, only two alternative scenarios were shown in every choice set. 

 
13

 In choice experiments a base alternative is usually included in order to estimate the welfare 
change associated to policy proposals.  
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3.3. Data collection and analysis 

The survey instrument was developed in a series of steps. Special emphasis was 

placed on the design stage to balance comprehension and complexity of the CE 

(Christie et al., 2006; Hoyos 2012). Key informants and pretests were part of the design 

process of the questionnaire.  

3.3.1. Key informants 

The structure of the CE and the choice sets for this study were developed in 

collaboration with colleagues of the Parks and Recreation Research group of the School 

of Resource and Environmental Management at SFU. In addition, an advisory team of 

researchers from the Monterrey Institute of Technology and Higher Education, who are 

currently researching ecological aspects of ES in CMNP also advised on the 

development of the questionnaire. They provided insights about the ES to be addressed 

in this study, as well as the attribute selection to make the CE appropriate for the MMA 

public. 

3.3.2. Pretests 

The pretesting stages of the project verified the reaction of participants to the 

different sections of the survey, especially the CE. The pretests were undertaken in the 

field setting at four different sampling sites in the municipalities of Santa Catarina and 

Monterrey in order to capture a diversity of respondents’ socio-economic profiles. A total 

of 44 pretest surveys were obtained between June 14 and 21, 2013. 

The major improvements to the survey instrument that resulted from these 

pretests involve: 

• Inserting the New Environmental Paradigm14 (NEP) scale within the choice 
task, as many respondents felt the sequence of six choice sets consecutively 

 

14 
The complete version of the New Environmental Paradigm (NEP) was presented by Lunlop and 
Van Liere (1978). In this study an adapted brief version of eight items from the NEP used by 
Cordano et al. (2003) and Axsen et al. (2012) was presented to the respondents for rating on a 
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was too demanding. Consequently, the respondents preferred this section 
after the 3rd choice set.  

• The wording and phrasing of instructions and descriptions was refined. 

• Some attributes and levels were modified to facilitate the comparison between 
scenarios. 

3.3.3. Survey implementation 

The goal for sampling was to obtain a total of 430 respondents. That sample size 

would have resulted in a 95% with a +-5% sampling error given the population of the 

MMA and the desired representativeness (Dillman 1994). The surveys were 

implemented through personal interviews and using tablets (handheld computers) that 

each participant was able to use personally.  

The survey was generated using Qualtrics software, Version 2009 of the 

Qualtrics Research Suite. Data collection actually happened directly over the internet. 

Once a participant agreed to conduct the survey directly on the tablet, the device was 

handed to them while the surveyor supervised the handling of the device. If the 

participant requested his/her help, assistance was provided in the following three ways: 

Direct use of the tablet, clarification of tasks or concepts, or by reading the survey 

content (when it was necessary, the surveyor read the complete survey to the 

respondent, making a special effort to maintain an equal emphasis across alternatives 

and options). 

The recruitment of respondents followed a stratified random sampling procedure. 

The strata consisted of the municipalities of the MMA. Given the unequal population size 

of these municipalities, one goal of the sampling process was to obtain a minimum of 25 

complete responses (or 5% of sample) from the smallest municipalities. For more 

populous municipalities, a proportional sample was defined based on their contribution 

to the overall population of the MMA (with the corresponding adjustment for the 

 

Likert scale. This section appeared between the third and fourth of the six choice sets, in order 
to reduce potential exhaustion of the respondents in the choice task. For further detail about 
these statements, please refer to the survey instrument in Appendix 2.  
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oversampling in smaller municipalities). Table 3 presents the targets for the sampling 

stage of this research: 

Table 3, Sample distribution by municipality.  

 

Proportion based on 
census 

Proportion aimed in 
this study 

Monterrey 28.4% 24.7% 

Guadalupe 16.9% 14.7% 

Apodaca 13.1% 11.4% 

San Nicolas 11.1% 9.6% 

Escobedo 8.9% 7.7% 

Santa 
Catarina 

6.7% 5.8% 

Juarez 6.5% 5.6% 

Garcia 3.7% 5.0% 

San Pedro 2.9% 5.0% 

Santiago 1.0% 5.0% 

Allende 0.8% 5.0% 

The interviews were undertaken between June 25 and July 23, 2013. The 

surveying sites were distributed across all municipalities. Public places such as malls, 

urban parks and public plazas were the chosen locations to intercept potential 

participants for the study. In each of the municipalities, the sampling occurred in at least 

one of its public places. In addition, most of the locations were visited at least at two 

occasions. In general, for each sampling location the goal was to complete 10 to 15 

surveys.   
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3.3.4. Data analysis 

The following software was used in the analysis of the data collected:  

• IBM SPSS Statistics 21 was used for the analysis of socio-demographic and 
attitudinal responses.  

• Latent Gold 4.0 (Vermunt and Magidson, 2005) was used to estimate the 
choice models used in the analysis of the collected data. 

• Microsoft Excel 2013 was used to program the decision support tool that 
allowed the calculation of acceptace of the different scenarios based on the 
parth worth utility’s estimates. 

3.3.5. Estimation procedure    

Choice experiments have their theoretical basis in psychology, economics, and 

statistics (Hoyos, 2010), such as Lancaster’s consumer theory (1966) and random utility 

theory (McFadden, 1973; Train, 2009).  

Random utility theory (RUT) assumes that when a respondent or consumer 

chooses from different alternatives he/she evaluates these comparatively and chooses 

the option that maximizes their personal utility (Louviere et al., 2000). This individual 

utility is assumed to be composed of observable and unobservable qualities that are 

additive and independent (Hensher et al., 2005):  

 Uij = Vij + εi (1) 

Where, Uij is the overall utility of individual i choosing alternative j, Vi is the 

observable component of utility, and εi is the unobservable component. As mentioned by 

Ben-Akiva and Lerman (1985), the most common assumption made about the 

unobserved or error term is that it is independently and identically distributed (IID), which 

means it has an extreme value error distribution or Gumbell distribution. 

As RUT assumes, an individual maximizes her/his own utility by choosing one 

alternative j, if its utility Ui is greater than Uq  for all j ≠ q (Louviere et al., 2000). Thus, the 

probability of choosing j is represented by: 
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 Pij = Pr ( Uij + Uiq)  (2) 

Aggregately, over a number of respondents, a probability of choice for each of 

the alternatives can be derived by modeling the observable attributes in the multinomial 

logit model (MNL), and assuming a type I extreme value distribution for the error term 

(Train, 2009):   

; (for all q in choice set C where j ≠ q)     (3) 

Where, Pij is the probability of all individuals i choosing alternative j out of the set 

of q alternatives. The MNL15 is often considered to be the “workhorse” for CE analysis 

because it is simple and efficient to estimate, relative to other models (Rolfe, 2006). MNL 

models address the effect of individual's characteristics in their likelihood of being in 

certain categories of a dependent variable. On the other hand, a Conditional Logit model 

(CL) could be used if the objective was to observe the effect of the characteristics of the 

categories affect individuals likelihood of being in them (Gullickson, 2005), which is the 

focus of this study.  

The MNL and CL models assume homogeneity in preferences across 

respondents, and, therefore, limitations exist surrounding the explanatory power of the 

model (Colombo et al., 2009). Segmentation approaches such as latent or known 

classes have been developed in order to account for heterogeneity in the models. 

Another important aspect of MNL and CL models is the independence of irrelevant 

alternatives (IIA) property.  This property implies that probability of choosing an 

alternative from a subset of alternatives depends only on the ones included in the choice 

set and is independent of any other alternatives which might exist (Morrison et al., 1996).  

 

15  
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3.3.5.1 Latent class segmentation 

Consumer or public preferences for goods and services are characterized by 

heterogeneity. Incorporating and understanding heterogeneity provides information on 

the potential impact of resource use decisions or policy impacts (Boxall and Adamowicz, 

2002). One approach is the use of random parameter logit/probit models which explicitly 

account for heterogeneity by allowing model parameters to vary randomly over 

individuals (Train, 1998). However, these methods are not well-suited to explaining the 

sources of heterogeneity based on the characteristics of the individuals (Boxall and 

Adamowicz, 2002).  

An alternative to this approach is the use of latent class analysis (LCA), which 

was originally introduced by Lazarsfeld (1950). This second approach couples 

information on preferences from the CE and observed measures (e.g. attitudinal 

measures, income, etc.), offering an opportunity to both understand and incorporate 

preference heterogeneity in consumer demand analysis (Boxall and Adamowicz, 2002). 

The resulting latent classes are unobservable subgroups or segments, in which the 

cases within the same latent class are relatively homogeneous on certain criteria, while 

cases in different latent classes are dissimilar from each other (Vermunt and Magidson, 

2005). Therefore in the case of CEs, the latent classes reflect differences in the 

parameters across unobserved subgroups for one or more attributes.  

Similarly to the random utility shown in equation [1], the LCA uses a similar utility 

function that includes the conditional latent class: 

 Uij│y = βy(Zij + Si) + εij│y   (4) 

Where U represents the utility received by individual i from the conditional 

alternative j, being in group y. The characteristic or attribute of the good or service is 

represented by Zij, and Si are the specific variables associated with individual i. This 

equation can be expanded to incorporate covariates in the analysis when it includes 1 to 

n attributes, and Sa through to Sx socio-demographic variables.  
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Given that the probability in the latent class follows Equation 2 with class 

membership y affecting the probability distributions: 

              Pij = (Piy) * (Pij│y)   (5) 

Where Pij is the probability that individual i will be part of class y and Pij│y is the 

probability of that same individual i will choose alternative j conditional on membership in 

class y. 

In LCA, the membership probability of individual i, who belongs to class y, is 

expressed as (Colombo 2009): 

    (6) 

Where the parameter  is associated with the socio-demographics effects S 

specific to group y.  

3.3.5.2 Known Class segmentation 

In applications where a subgroup of respondents is known with certainty not to 

belong to a particular class, it is possible to restrict their membership probability to 0 for 

one or more classes.  Also, it is possible to classify these cases into one of the 

remaining class(es) with a total probability of 1. This strategy allows more control over 

the definitions of segments to ensure that the resulting classes are most meaningful 

(Vermunt and Magidson 2005). 

For a known class model which contains the known segment, let Ti be a vector 

for variables containing the “known class” information for case, where Tiy equals 0 if it is 

known that case I does not belong to the class and Tiy equals 1 otherwise: 
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    (7) 

Where class membership is now influenced by a set of covariates . 

A less known application of known classes is the partial classification of the 

sample. Using this approach, some cases can be assigned to their respective classes 

with 100% certainty, and the remaining would be classified by following the LC model in 

the usual way. This approach was chosen for this study and is explained in more detail 

below.  
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Chapter 4.  
 
Results 

4.1. General survey results  

In this first section I report on the results of the general survey questions of the 

survey, except of the CE itself. 

• A total of 537 completed responses were obtained from the personal 
interviews, which were conducted during 52 sampling sessions at a total of 
33 locations in the 10 municipalities of the MMA. 

• After data cleaning 431 surveys remained useable for the generation of the 
models. The following criteria were applied to eliminate responses: 

o An incomplete CE; 

o The respondent needed to be a resident of one of the municipalities of the 
MMA; 

o The duration of the survey response needed to be at least 10 min16. 

4.1.1. Geographic distribution of sample 

The first question to be investigated is how well the sample of this study 

represents the overall population of the MMA.  Therefore, in this section, the basic 

survey variables are compared to the census data for the MMA, such as the proximity to 

CMNP, income level and other relevant variables are related to the municipality where 

the participant resides. 

 
16

 The threshold of 10 min was defined based on the observations during the test and the actual 
sampling phases of this study. It was observed that fastest respondents performing the CE 
properly, reading all attributes and levels, got through the questionnaire in around 11-12 min.  
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Figure 2, Number of respondents per municipality. 

 

Figure 3, Proportional contribution of each municipality to the total sample. 

Figures 2 and 3 show that our sampling effort includes respondents from all 

municipalities. In the case of larger municipalities, their percentages of responses are 

similar to their respective proportions targeted in this study. These percentages are 

slightly lower than their actual proportion in the population in the MMA in order to ensure 
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a minimum of 25 participants for each of the smaller municipalities. Each of those 

smaller municipalities represented between 4% and 6% of the sample, which is similar to 

the 5% that was set as an objective in this study.  

4.1.2. Socio-demographic data 

This section includes information about the respondents’ socio-demographic and 

outdoor activities information in order to observe possible sample biases.  

 

Figure 4, Age profile of sample. 

 

 

Figure 5, Income distribution of sample. 
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Figure 6, Gender distribution of sample. 

Overall the discrepancy between census information and the sample is not too 

severe. According to Figures 4 and 5, the sample consists of a larger share of young 

people, and an underrepresentation of medium income respondents, reflecting the fact 

that this income group is less likely to be intercepted in the sampling locations as they 

might be busy with employment or family obligations. The age discrepancy could also be 

related to the use of the tablets as surveying tool, given that elder participants could be 

more reluctant to use this type of electronic device. 

4.1.3. Outdoor activities and CMNP familiarity 

The next section presents the results to questions about the knowledge about the 

park and outdoor activities enjoyed in the park: 

 

Figure 7, Familiarity of respondents with Cumbres de Monterrey National Park. 
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Figure 8, Sites located in CMNP visited by the respondents. 

These findings imply that CMNP is not widely known by that name because only 

25.7% reported visiting the park previously; however, 93% of the participants have 

actually visited locations in the park based on the sites they actually visited. Therefore, 

about 65% of the participants of the study have been in CMNP, but they were not aware 

of that. Also, half of all respondents have performed activities in the park recently, which 

highlights the recreation value of the park.  

 

Figure 9, Activities performed in and outside the park in the period 2008-2013. 
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Front country activities such as walking/hiking, picnicking/camping or wildlife 

sighting are the most common activities. Only 43 respondents did not select any of the 

activities shown in the questionnaire, which clearly identifies the enormous use pressure 

CMNP experiences from the residents of MMA. As to be expected, many respondents 

enjoy these activities in other locations, outside the national park, but the recorded uses 

within CMNP are huge.  

4.1.4. Attitudes towards ES and conditions of the park 

The importance of the most significant ES were elicited in a rating task with a 

Likert scale (i.e. without involving trade-offs). Six benefits from the park were listed so 

that the participants could assign a value from 1 (highly important) to 5 (no important) 

depending on the importance of the benefit. 

Table 4, Likert scale ratings of the importance of selected ecosystem services.  

 

Recreation 
opportunities 

Climate change 
mitigation 

Biodiversity 
conservation 

Water 
supply 

Food 
control 

Timber 
supply 

Mean 1.6 1.7 1.3 1.4 1.8 3.1 

N 443 423 434 426 416 408 

Std. 
Deviation 

1.1 1.2 .8 .9 1.3 1.6 

Clearly, biodiversity conservation and water supply were regarded as the most 

important items; these two values also recorded the lowest standard deviations, which 

imply that they were perceived as very important by the vast majority of respondents. 

Timber supply was clearly rated as least important, and it also carried the highest 

standard deviation, implying the highest diversity in individual responses. 

One separate question asked about the monthly water fee paid by the 

respondent’s household (Figure 10). This information was crucial as it formed the basis 

for the payment vehicle in the CE which was specified as a proportional surcharge in the 

water bill.  
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Figure 10, Monthly water bill of respondents‘ households. 

Additional questions provided insights about the participants’ opinion on park 

management. The results showed that 97% of the respondents agree on the use of 

public resources to promote conservation of endangered species. This result 

corresponds to the findings in Table 4, as biodiversity conservation was reported to be 

highly important. Moreover, 91% of the sample agreed with the potential increase in 

economic activities of the residents of the park.  

4.1.5. General attitudinal information  

A specific section of the survey elicited the respondents’ attitudes towards the 

environment based on the NEP17. This section involved a series of statements that the 

participant was asked to rate using a 5-point Likert scale. When the respondent agreed, 

the value assigned was closer to 1, while 5 meant disagreement with the respective idea 

(Table 5). 

 
17

 Adapted to Spanish from Axsen et al. (2012) 
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Table 5, Mean ratings and principal component analysis of the NEP scale.  

 

 Component 

Mean Std. Deviation 1 2 

Plants and animals have as much right as humans to exist. 1.281 .5764 .659 .032 

The balance of nature is very delicate and easily upset. 1.648 .8472 .651 -.077 

Humans are seriously abusing the environment. 1.419 .7767 .601 -.266 

If things continue on their present course, we will soon experience a 
major ecological catastrophe. 

1.646 .9601 .542 .071 

When humans interfere with nature it often produces disastrous 
consequences. 

2.002 .9614 .491 .192 

Humans were meant to rule over the rest of nature. 3.490 1.2324 -.006 .788 

Humans have the right to modify the natural environment to suit their 
needs. 

3.600 1.2818 .010 .766 

The so-called “ecological crisis” facing humankind has been greatly 
exaggerated. 

3.138 1.4258 .027 .650 

A Principal Component Analysis (PCA) of these eight items, applying a Varimax 

rotation and based on the Kaiser Normalization criterion, produced two components. 

One component groups those statements along an environmental perspective. The other 

component combines the notions of pro-development ideology. These two components 

were used in the analysis of the CE as covariates in order to relate the attitudinal 

information with respondents’ preferences in the segmentation. 

4.2. Choice Experiment Results  

In this section I present the results of different choice models obtained for the ES 

of interest in this study. Initially, the regular Conditional Logit model (CL) will be 

presented and described. Thereafter, the segmentation model based on a mix of known 

and latent classes will be explained. A third model will simply show the improvements to 

the original CL model when it is adjusted based on the results of the segmentation 

model. Once all three models are introduced, the models are compared, and then the 

most useful models are selected for further analysis. 
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4.2.1. Conditional Logit model 

This model includes the recreation and development attributes as nominal 

variables (effects coded), while the parrot survival probability and charge on water bill 

are coded linearly, and the water supply is coded linearly and quadratic (Louviere et al., 

2000; Hensher et al., 2005). The quadratic term for water supply was added to capture 

the decrease in preferences past a certain threshold. 

Table 6, CL model estimates.  

Attributes                                 Levels 

 
Estimate 

 
s.e. 

Constants 

   

 

Scenario A   0.03 

 

0.02 

 

Scenario B  -0.03 

 

0.02 

Recreation** 

   

 

No access -0.35 ** 0.06 

 

Permits and designated sites 0.15 ** 0.05 

 

Designated sites 0.14 ** 0.05 

 

No restrictions 0.07 

 

0.05 

Development** 

   

 

No development 0.31 ** 0.05 

 

Double houses -0.20 ** 0.05 

 

Double cabins 0.18 ** 0.06 

 

Double both, houses and cabins -0.29 ** 0.06 

Endangered  

Parrot survival** 

     Survival probability in 20 years 0.27 ** 0.03 

Water supply  

from the park** 

     Proportion of water from the park (linear) 0.17 ** 0.03 

      Proportion of water from the park (quadratic) -0.06 ** 0.03 

Extra fee in  

Water Fee** 

     Conservation fee  -0.07 ** 0.02 

* Significant at the 10% level, ** Significant at the 5% level 
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Interpretation of the model 

The constants simply indicate if the likelihood of choosing Alternative A differs 

from Alternative B, while everything else is in the model is equal. The constants were not 

significant at the 10% level in this case.  

The recreation attribute showed that “No access” is significantly the least 

preferred option, followed by “No restrictions”. The other two options “Permits and 

designated sites” and “Designated sites” were similarly preferred and significantly 

different from the internal mean of the attribute. Therefore, the use value of the park is 

strongly acknowledged by the majority of respondents, and they clearly preferred some 

control over outdoor activities in the park as “No restrictions” remained insignificant.  

The highest preference was associated with “No development”, followed by only 

increasing the number of cabins for tourists. The options that allowed increases in 

housing were the least preferred, particularly when the level allowed an increase of 

cabins at the same time. Apparently, respondents prefer some regulation to 

development in the park, especially restrictions for the expansion of housing for local 

residents.  

For the endangered parrot a significant positive relationship was obtained. The 

second highest estimate in magnitude was obtained for this attribute, meaning that this 

variable has a strong influence on the overall preferences. 

Both linear and quadratic estimates for water supply were significant at the 1% 

level. The linear estimate is positive while the quadratic is negative. Those estimates 

imply that the preference for more fresh water from the park increases; however this 

preference reaches a peak and thereafter additional increases of water supply from the 

park would affect the preferences negatively. That behaviour can be related to the 

acceptance to a certain level to the consumption of recycled water. 

As to be expected, the extra fee on the water bill was perceived as negative. As 

the charge increases, the participants decreased their support for the future outcome.  
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4.2.2. Segmentation model 

In this section I will present the model that is based on ‘modified’ known classes 

of the income of respondents, in the sense that the grouping by income was not done 

rigidly, but overlapping ranges in which the latent class procedure allocated actual 

income group membership. The ranges of income levels were low (lower than $7,500 

pesos a month), middle ($2,500 to $27,500) and high income ($7,500 or more). This 

approach emerged as a feasible alternative after many attempts to improve model 

interpretability (Louviere, Hensher, and Swait 2002; Sorice et al. 2011), the consistency 

of welfare estimates to economic theory, model stability, and the size and proportion of 

individual classes. 

The low income segment represented more than 50% of the sample, and 

therefore a latent class analysis was applied to the lowest income group which resulted 

in three low income subgroups with distinctive behaviour. This model combining 

‘modified’ known classes and latent classes will be referred as the segmentation model. 

As in the previous model, the recreation and development attributes were included as 

nominal variables and effects coded, the survival probability and water supply were 

coded linearly, while the charge on water bill attribute was coded linearly and quadratic.  
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The resulting composition of the classes based of the combined known and 

latent class model is shown in Table 9.  

Attitudinal information was used as a covariate to improve the interpretability of 

the segmentation model, resulting in the following class differentiation18: 

• Class 1: Highest ratings in both pro-development** and pro-environment** 

• Class 2: Neutral 

• Class 3: Pro-development 

• Class 4: Pro-environment** 

• Class 5: Pro-environment** 

This attitudinal information was obtained using Likert scales for the short version 

of the NEP. This eight-statement version of the NEP suggested by Cordano et al. (2003) 

was used in this study because it is less cumbersome than the full 15-statement version, 

and the reduced number of questions appears to have no significant drawbacks (Axsen 

et al., 2012). The majority of the sample for this study, 45% (classes 4 and 5) clearly 

supports environmental statements, while only 12% (class 3) have strong pro-

development attitudes. This result is consistent with the findings of research by Dunlap 

and Mertig (1995) and Schultz and Zelezny (1999), showing that respondents from Latin 

American countries tend to be highly concerned about the environment. In addition, 

studies comparing non-Hispanic with Hispanic U.S. respondents showed the later to be 

more concerned about environmental issues (Burger and Greenberg, 2006). 

The region of residence as a covariate was significant for the classes 1 and 5. 

Table 8 presents the corresponding representation of each class for the 3 regions in 

which the MMA can be subdivided based on proximity to the park, and whether the area 

is urban or suburban (Map of the 3 regions is attached in Appendix C). Region 1 

encompasses urban municipalities and bordering CMNP. Region 2 includes suburban 

municipalities that border the park. Region 3 groups the urban municipalities further from 

the park. 

 

18 ** Significant at the 5% level,  * Significant at the 10% level 
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Table 7, Class differentiation based on municipality of residence.  

 

Municipalities of residence Class 1 Class 2 Class 3 Class 4 Class 5 

Region 1 
Monterrey, Santa Catarina, San Pedro and 
Guadalupe

19
 

23% 58% 52% 55% 66% 

Region 2 Santiago and Allende 27% 13% 0% 2% 2% 

Region 3 San Nicolás, Escobedo, Apodaca and Juárez 50% 30% 48% 43% 32% 

Most members of Class 1 live in region 3. Members of classes 2 and 5 live 

mostly closer to the park (proximately 70% of their membership). Class 2 together with 

class 1 constitute almost all the respondents in region 2. The members of classes 3 and 

4 are evenly distributed in the urban regions (1 and 3).  

Table 8, Class membership for the segmentation model.  

 

 

 

 

 

 

 

’ Significantly different to all classes at the 5% level, ^ Significantly different to classes 4 and 5 at the 5% 
level. Family income is reported in Mexican pesos per month. 

The resulting segmentation model representing a hybrid of known and latent 

classes, produced segments which include between 12% and 27% of the sample.  All 

attributes were found with significant differences at the 5% except for the extra fee in 

water fee significant at the 10% level and the constants. Strong reaction to recreation 

 
19

 The municipality of Guadalupe was included in region 1 because it is relatively very close to the 
park, although it officially does not border CMNP.  

  Class 1 Class 2 Class 3 Class 4 Class 5 

Known Class (by 
income) low low low middle high 

Latent Class Sub-class 1 Sub-class 2 Sub-class 3     

Proportion of sample  24% 19% 12% 18% 27% 

Income not reported 3 3 1 0 8 

$           2,500 or less 70 47 37 
  

$           7,500 31 31 13 31 
 

$         12,500 
   

18 33 

$         17,500 
   

16 21 

$         22,500 
   

9 13 

$         27,500 
   

6 10 

$         30,000 or more 
    

33 

MEAN income $    4,034^ $    4,487^ $    3,800^ $  13,812’ $  21,250’ 
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levels can be observed in most of the classes except for class 1, and class 4 has a 

distinctive preference for tighter regulations. Regarding development, class 2 did not 

show significant differences, while all other classes did. Low income classes 1 and 3 

showed preference for relaxed development restrictions, and higher income classes (4 

and 5) showed clear support for strict regulations in development. 

All segments showed positive reaction to increases in parrot survival. Class 4 

showed the highest effect, while classes 1 and 5 presented the least. The water supply 

attribute had a positive influence in all classes, and it is significant at the 5% level for 

classes 2, 4 and 5. Classes 1 and 3, showed a lower reaction than the other classes. 

One interesting finding pertains to the estimates for water fee of class 2 (Table 

7). While all other classes perceived an increase as negative, class 2 showed a positive 

reaction. The linear estimate for this class is positive and the quadratic is insignificant, 

therefore it can be anticipated that preferences will increase as the payment vehicle 

increases. Apparently the water fee did not represent a cost for those respondents; 

therefore a new CL model was generated (section 4.2.3) which eliminated Class 2 for its 

non-rational behaviour.  

4.2.3. CL model excluding class 2 

A second CL model that included all the respondents, except for participants in 

class 2, was obtained (Table 10). The analyses involving the payment vehicle cannot be 

performed20 for class 2 because it does react negatively to increases in the water bill. 

 
20

 The lack of negative response to the increase in the water bill, suggests that payment vehicle 
was not applicable to class 2 possibly because these respondents may not pay a water bill. 
This result is similar to findings from Milon and Scrogin (2006) after performing a latent class 
analysis finding 3 segments, and excluding one of them from the WTP estimations because it 
did not follow economic theory. 
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Table 9, CL model without class 2.  

Attributes                                 Levels Estimate 
 

s.e. 

Constants 

   

 

Scenario A   0.06 ** 0.02 

 

Scenario B  -0.06 ** 0.02 

Recreation** 
 
  

 

 

No access -0.18 ** 0.06 

 

Permits and designated sites -0.04 

 

0.06 

 

Designated sites 0.19 ** 0.06 

 

No restrictions 0.04 

 

0.05 

Development** 
 
  

 

 

No development 0.36 ** 0.05 

 

Double houses -0.17 ** 0.06 

 

Double cabins 0.22 ** 0.07 

 

Double both, houses and cabins -0.41 ** 0.06 

Endangered parrot 
 
  

 
  Survival probability in 20 years 0.26 ** 0.03 

Water supply from the park 
 
 

 
  Proportion of water from the park (linear) 0.17 ** 0.03 

 

 

  

   Proportion of water from the park (quadratic) -0.09 ** 0.03 

Extra fee in Water Fee    

 
  Conservation fee  -0.12 ** 0.02 

* Significant at the 10% level, ** Significant at the 5% level 
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Interpretation of the model 

The constants21 in this new model are significant at 5% level, meaning that 

respondents were more likely to choose alternative A than B. That could be related to 

the choice configuration, or a strategic behaviour of some respondents that did not 

performed the experiment evaluating the alternatives per se. However, the magnitude of 

the constant estimates is rather low and therefore they do not have a major influence on 

the overall model. 

The recreation, the endangered parrot and the water supply attributes have 

similar behaviours as the ones shown in the first CL model. Regarding development, the 

four levels show similar results compared to the original CL, but in this case, the 

estimates’ magnitudes are higher, therefore they have more influence in the overall 

model.  

The model shows a similar significant negative preference for increases on the 

water fees. However, in this model excluding class 2, the reaction to the water fee is 

stronger, because the estimate has one order of magnitude more than the estimate in 

the original model. 

4.2.4. Selection of the models for further analysis. 

Given the differences in the results between the models, the ones that provide 

the most useful output should be the ones to be selected in further analysis.  

Table 10, Test statistics for all models.  

 

LL BIC(LL) AIC(LL) AIC3(LL) df R²(0) R² 

CL with class 2 -1660.3 3387.3 3342.5 3353.5 420 0.10 0.10 

Segmentation -1811.9 4078.7 3773.8 3848.8 356 0.33 0.33 

CL excluding class 2 -1357.5 2779.7 2737.1 2748.1 344 0.11 0.11 

 
21

 Alternative specific constants represent the probability of one respondent choosing one 
alternative over the other having everything else constant. 
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The model with the best statistical performance is the one that shows the best 

combination of low BIC, AIC, AIC3 values (Vermunt and Madginson, 2005), and also, is 

stable and interpretable. In this case, the best model is the second CL model without 

class 2.  

Therefore, the following two models were selected:  

CL model excluding class 2. The fundamental reason of the selection is the 

improved statistical performance of this model for describing the reaction of respondents 

to the payment vehicle.    

The known and latent class segmentation model. Although this model shows a 

lower statistical performance, it provides useful insights about the heterogeneity of the 

sample, providing the ability to differentiate the respondents given their preferences for 

the attributes. This model can also be used to understand the effects of differentiation of 

the income groups, when it is used to compare the general behaviour described by the 

CL model.  

In the following sections, the results from the segmentation model will be 

presented together with the results of the CL with the objective of making evident the 

similarities of their outputs. However, it is important to highlight that the CL model 

represents the best model and that the segmentation model is presented to ilustrate 

further details of the sample.  

4.3. Comparison between models 

Given that the CL and the segmentation models offer different perspectives, in 

this section I will explore in more detail their effects of the estimated part worth utilities. I 

use two different indicators of those preferences that can be obtained from the part 

worth utilities. One indicator will be the acceptance, referring to the public support for 

suggested changes in attributes, in order to know the percentage of the sample that will 

support those changes. The second indicator is willingness to pay for each of the levels 

for the attribute, which is directly linked to the payment vehicle. 
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4.3.1. Acceptance analysis  

For the comparison between classes, which reflect the heterogeneity shown in 

the mixed known class - latent class model, an acceptance sensitivity analysis will be 

performed for each attribute and graphed accordingly22. Sensitivity simply indicates the 

proportional change associated with the change from one level to another in a given 

attribute, with all other attributes remaining constant.  

The y-axis of the graphs corresponds to the proportion of respondents who 

prefers the new scenario based on the change of only one level, while the X-axis 

represents the levels. In the case of categorical attribute levels (e.g. recreation 

opportunities) the graphical representation should rely on bar graphs. However for 5 

segments such graphs are more difficult to read, therefore I applied line graphs in these 

cases as well. 

 
22

 This analysis uses as references for the comparisons the levels with the lowest value for 
numeric variables or arbitrary levels for the nominal attributes. In addition, the acceptance 
analysis in this section is performed keeping the extra charge in the water fee in the lowest 
level (%0), because that level corresponds to the current level. 
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Figure 11, Acceptance sensitivity to changes in recreation opportunities 

 

Figure 12, Acceptance sensitivity to changes in parrot survival probability 
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Figure 13, Acceptance sensitivity to changes in water supply. 

 

Figure 14, Acceptance sensitivity to changes in development in the park. 



 

61 

Some of the classes show rather different reactions to changes of levels within a 

given attribute, while, the CL model shows a moderate response to all attributes, 

following the general trend of other more sensitive classes. Below, I will state general 

observations each of the segments for this acceptance analysis, and I also incorporate 

some descriptive characteristics from section 4.2.2: 

Class 1 is low income and attitudinally it was in favour of both, development and 

environmental statements. In comparison to other segments its preferences for 

development restrictions were mixed, and it preferred no development and tourism 

development (double cabins), but favoured housing developments less. Its sensitivity for 

the other attributes was lower and similar to most other classes, but still significant for 

the development levels, as well as endangered parrot and the water fee.  

Class 2 is also low income, and is represented in all three regions, but one third 

origins from Region 2. This class shows in general a sensitive behaviour for most 

attributes, except for development. It shows a strong preference for allowing recreation, 

which is especially acceptable with regulations.  

Class 3 is low income and highly against restrictions. This segment is clearly 

against any type of regulations or restrictions regarding the development or recreation if 

the park.  

Class 4, is middle income, attitudinally in favour of environmental statements, 

and has visited more sites in the park than classes 1, 2 or 3. This class responds the 

most to changes in any attribute. It shows a particular preference for higher parrot 

survival probability. This part of the sample is also in favour of tighter regulations in 

development and recreation. 

Class 5 is the one with highest income, and has similar pro-environmental 

attitudes than class 4 and also has visited more in the park than classes 1, 2 or 3. This 

class prefers recreation opportunities without restrictions, and in general shows subtle 

reactions to other attributes.  
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Next, Figure 15 presents the sensitivity of the different classes to the payment 

vehicle. The curves represent the sensitivity of classes’ behaviour to the increasing 

water fees when comparing the “best” scenario to a scenario depicting the current 

situation The “best” scenario includes the most preferred levels in general (Parrot 

survival probability: 80%; recreation: Permits and designated sites; development: No 

development; and water supply: 60%). The current scenario represents the situation in 

the park (Parrot survival probability: 40%; recreation: no restrictions; development: 

double number of houses and cabins; and water supply: 45%). Given the higher 

preference for levels in the “best” scenario, when the extra change in water bill is $0, the 

overall model, and the majority of respondents in most of the segments prefer that 

scenario over the current scenario. However, as the water bill increases for the best 

Scenario, preferences decline and gradually the majority prefers the current scenario. 

Exception to this trend is class 2, which does not decline at all. 

 

Figure 15, Acceptance sensitivity to changes in the water fee 

The CL model, which has a linear estimate for the payment vehicle, has a 

continuous negative slope, indicating a general slow decrease of preferences as the 

water fee increases. However, the segmentation model is able to capture the differences 

of the sub-groups or classes within the sample. In addition, since this more complex 
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model included a quadratic estimate for the payment vehicle, more abrupt behaviours 

can be simulated. The special case of Class 2 is evident in this figure, where it has a 

gradual continuous increase as the fee increases, caused by the positive linear water 

fee estimate (section 4.2.2).  

Furthermore, except for class 2, all other classes have negative quadratic water 

fee estimates. However, their effect is shown at different levels of the fee. In particular, 

class 4 shows a drastic behaviour given that there is a sudden change in preferences 

once the fee is over $40 pesos. More gradual changes in preferences are shown by 

classes 3 and 5, starting to decline at the same time as the fee begun to increase. 

Lastly, class 1 reacts initially with a slight positive reaction to the fee increase, peaking at 

$25-$30, and then it drops gradually. 

In addition to the previous findings regarding acceptance for changes with the 

levels in the attributes, it is also possible to observe that the implementation of a CE in 

this study proved to be useful for observing changes in several attributes. As a result, 

the implementation of this survey, allowed capturing more information from each 

respondent than other methods, such as CV, implying also that the CE approach could 

represent less costs considering the diversity of information obtained. More importantly, 

the fact that this CE presented several attributes in each scenario, comparing it to 

another scenario, allowed to elicit a deeper understanding of the trade-offs between 

several attributes. All of these findings are consistent to what have been reported in the 

literature by authors such as Adamowicz et al. (1998), van Beukering et al. (2005) and 

Hoyos (2010). 
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4.3.2. Willingness to pay  

With the objective of providing an economic perspective to the scenario 

comparison, in this section I will present the monetary estimations of the value of the ES, 

in terms of WTP.  

Based on the estimates of the part worth utilities obtained in the choice models, it 

is possible to obtain the corresponding marginal WTP23 (MWTP) for all attributes and 

levels (Table 12). The levels with the lowest preferences for the CL model were used as 

reference for the segmentation model. All monetary values in this study are reported in 

Mexican pesos. For this section of the analysis class 2 was excluded because of the 

positive reaction to the payment vehicle, which is similar to what Milon and Scrogin 

(2006) reported after performing a latent class analysis finding 3 segments, and 

excluding one of them from the WTP estimations because it did not follow economic 

theory. 

 
23

 The MWTP calculations for the segmentation model were based on a 0% charge in the water 
bill. 
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Table 11, Marginal willingness to pay for all levels in the choice experiment.  

Attribute, level CL Class 1 Class 2 Class 3 Class 4 Class 5 

Recreation 

      No access  $             -     $           -     N.A.   $            -     $           -     $           -    

Permits and designated 
sites  $   36.6   $       5.53   N.A.   $       0.33   $  107.15   $  176.53  

Designated sites  $   99.8   $    (3.18)  N.A.   $     (0.00)  $  (40.77)  $  300.86  

No restrictions  $   59.3   $    (3.35)  N.A.   $       8.71   $(118.17)  $  192.11  

 

            

Development             

No development  $   210.8   $  (20.68)  N.A.   $  (10.60)  $  438.18   $  153.95  

Double houses  $     65.4     $    (9.23)  N.A.   $     (9.59)  $  259.19   $  (41.40) 

Double cabins  $   173.2   $  (19.72)  N.A.   $     (8.20)  $  297.60   $    54.01  

Double both, houses 
and cabins  $            -  $           -     N.A.   $            -     $           -     $           -    

              

Endangered parrot  $       2.1   $    (0.14)  N.A.   $       0.11   $    10.87   $       2.85  

              

Water supply from the 
park

24
    $    (0.15)  N.A.   $       0.09   $       4.96   $       5.98  

15%  $        4.6       

30%  $        2.7      

45%  $        0.9      

60%  $      (1.0)      

The heterogeneity captured in the segments provides important insights into the 

particular behaviour of groups of respondents. For example, class 1 is the only segment 

that does not show positive WTP for the conservation of the endangered parrot or for an 

increase of fresh water supply from the park. 

The effect of income on WTP is noticeable when we compare the lower income 

classes versus the middle and high income segments. Class 5 in particular has the 

 
24

 Water supply was treated differently in both models. This table presents the MWTP estimates 
for the CL model for every level in the water supply attribute to illustrate the non-linearity. The 
objective of this table is to make explicit the effect of those linear and quadratic terms. The 
segmentation model included only the linear term, thus only one value is presented to describe 
the slope of the line. The quadratic term in the segmentation decreased the performance of the 
model regarding the payment vehicle, therefore it was not included.  
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highest MWTP estimates for the water and development attributes. Similarly, class 4 is 

willing to pay the highest amounts for recreation and parrot conservation. On the other 

hand, consistent with the income levels of the respective classes, classes 1 and 3 

present MWTP values at least one order of magnitude smaller than the classes 4 and 5.  

4.3.2.1 Aggregated willingness to pay  

In order to compare the results of the segmentation model and the CL model to 

different conditions in the ES of the park, it is possible to aggregate the WTP estimates 

for each level and each attribute. By aggregating the WTP estimates over the entire 

sample, these values then become comparable to results obtained from the scenario 

analysis. 

The aggregation of the nominal variables is done by accounting for the class 

contribution to the overall sample and the corresponding MWTP for the level. 

Consequently, once the MWTP is multiplied by the number of participants in classes 1, 

3, 4 and 5, all classes are aggregated to obtain a total for each specific level. For the 

numeric variables, the MWTP corresponds to the discrete change in one unit (1%) in 

parrot survival or water supply. Therefore, the MWTP value needs to be multiplied by the 

level, and then, similar to the nominal variables, it is multiplied by the number of 

participants in each of the classes. Lastly, all classes are summed to obtain the total 

aggregated WTP for the sample. 

Once the total WTP for each level is obtained for the segmentation model, it is 

possible to compare to the estimates across models, and in that way, it is possible to 

identify similarities and differences between the estimations offered by those 

independent models. Figures 16a and 16b show the aggregated monthly WTP for all 

levels for each attribute level by attributes. 
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Figure 16.a, WTP for the sample for every level of recreation and parrot survival. 

 

Figure 17.b, WTP for the sample for every level of development and water supply. 

Given the previous figures, it is possible to observe that in general, the CL and 

the segmentation models show results with similar trends, but not in all cases. The 

similarities can be identified in the magnitude of some estimates, as well as in the 

general ranking of the levels, which points at consistency between the models. 
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Therefore, we can observe that even though the segmentation accounts for more 

heterogeneity, in broad terms it provides similar insights about the aggregated WTP than 

the CL.  

Even though the behaviour of the aggregated monthly WTP values is fairly 

similar for most of the attributes, differences still can be identified. The WTP values 

estimated for the development attribute by the CL model are clearly higher than the 

estimations of the segmentation model. This difference is caused by the negative 

contribution of the lower income classes, which in the CL model are balanced by the 

high and positive contributions of the higher income classes. 

In the case of the water attribute, the models show different behaviour because 

this attribute was treated differently in both models (linear in the CL model and quadratic 

in the segmentation). The quadratic term in the CL model suggests a maximum WTP for 

the water supply from CMNP. Given that the complement of the water supply is 

assumed to consist in recycled water, this result also implies that the participants would 

prefer to have a higher proportion of recycled water than water extracted from the park. 

When the segmentation model is used to identify the contribution to the WTP by 

classes then 98 to 100% of the WTP estimates for the different ES is contributed by the 

medium and high income classes (4 and 5). The two classes with low income (classes 1 

and 3) generally have WTP estimates that are two orders of magnitude lower, or are 

even negative values. This finding can be explained by the correlation of income with 

WTP (Zhang et al., 2007; Zheng and Tu, 2009; Meldrum et al., 2014), and by the fact 

that MMA has huge important income disparity (Sandoval, 2008). 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Zhang,%20YF
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Zheng,%20HX
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Meldrum,%20JR
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4.4. Potential scenarios  

Scenario analysis provides useful insights about those management approaches 

that are preferred by the communities that receive the ES (Scherl et al., 2004; Job & 

Mayer, 2013; Tallis et al., 2008). In this section, I will suggest different scenarios and 

present their acceptance and their aggregated WTP to provide an overall perspective of 

the possible social and economic implications of those scenarios. For the segmentation 

model, all the contributions of the classes, either for acceptance or WTP, are combined 

to show one value for the model itself that can be then compared with the values of the 

CL model. 

Using the part worth utilities obtained from the CE for the different levels, it is 

possible to suggest scenarios where the ES take specific levels, and then observe the 

effects on the overall utility.  Following Random Utility Theory that suggests that subjects 

perform rational choices to select the scenario that provides the highest utility (Louviere 

et al., 2000), those preferences can then be presented either in acceptance25 and WTP 

terms. The fundamental difference between them is that acceptance is independent of 

the water fee, while the WTP is calculated based on the part worth utilities of the 

attributes divided by the water fee estimate. Therefore, WTP inevitably is affected by the 

level of income as shown in section 4.3.  

Specifically, I estimate the acceptance of those alternative scenarios compared 

to a base case that is the current situation, which is described in section 4.5.1 below. In 

addition, I compare the aggregated WTP for the scenarios based on the differences to 

the WTP obtained also for the current scenario. These comparisons can provide useful 

insights for management purposes, and can be related to what other studies have found 

(Section 5.2). 

 
25

 The acceptance represents the percentage of the sample that will support each of the 
scenarios when compared against a reference. 
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In order to provide a clear visualization on each of the scenarios, the levels for 

each of the attributes were coded on a 1 to 4 scale. Higher values in this scale 

correspond to higher levels in the provision of the corresponding ES.  

Table 12, Coding of levels used in the definition of the scenarios.  

Code 
Parrot survival 
probability Recreation Development Water supply 

1 20% No access No development 15% 

2 40% 
Permits and 
designated sites 

Double cabins  30% 

3 60% Designated sites Double houses 45% 

4 80% No restrictions 
Double both, houses 
and cabins 

60% 
 

    
4.4.1. Current 

In order to have a base line, it is useful to define a scenario that simulates the 

current conditions of the ES offered by CMNP. The existing regulations in CMNP were 

used to define this scenario for the recreation and development attributes. For both of 

them, the respective level used was 4, which corresponds to “No restrictions” for 

recreation and “Double both, houses and cabins” for development. Regarding water 

supply, the CMNP website states that it supplies 50% of the water to MMA, therefore the 

level for the current scenario was set to 45%. 

However, the attribute for the parrot survival involved more uncertainty. In this 

case, no reference could be found in the literature that would suggest an actual current 

probability of survival for the species in the park. Therefore, an arbitrary intermediate 

level was chosen, so that in the simulation increases and decreases in the level of this 

attribute are possible. The level assigned to the current scenario was 40%, which was 

coded as 2. The interpretation of the scenarios should be referred to as increases and 

decreases for the parrot survival attribute, instead of an exact discrete change from one 

level to the other. For example, if the scenario A is set at level 1 (20%) for parrot 

survival, and scenario B is set at level 2 (40%), the appropriate interpretation would be 

that scenario B shows an increase of 20%, instead of the change from 20% to 40%. This 
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interpretation accounts for the uncertainty in the definition of the current level of this 

attribute.  

Figure 17 shows how the attributes are visualized for the scenario analysis. It 

contains the definition of the current scenario, and the corresponding aggregated WTP 

estimates that result from the combination of the current levels for all attributes:  

 

Figure 18, Current scenario definition and aggregated annual WTP. 

4.4.2. Alternative scenarios 

The suggested alternative scenarios were defined so they represent a wide 

range of possible outcomes. In that way, the trade-offs between the ES become more 

evident. A total of seven alternative scenarios, described as different combinations of 

levels for the respective ES, are evaluated.  

Some of these alternatives involve pro-development, pro-environment, or 

balanced scenarios. Pro-development scenarios include “Low regulations and water 

scarcity” which focuses in recreation and development, and “High water and 

development” which describes a situation with high water extraction and intense 

development. In contrast, other scenarios describe situations where development is 

restricted and the ES are found in high levels including “Optimal” and “Strict regulations”. 

The specific case of the scenario “High parrot survival and recreation” shows the 

preferences for a management strategy focused on conservation and limited extractive 

use and development. Balanced scenarios such as “Tight regulations and sustainable 
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use” and “Evenly high” were constructed to offer the perspective of sustainable 

approaches where all attributes are found in intermediate levels. In Figure 18, the 

scenarios of overall acceptance and of the annual WTP are compared to the current 

situation in conceptual columns within the figure: 

 

Figure 198, Scenario definition, acceptance and aggregated annual WTP. 

Parrot survival 

probability 

Develo

pment 
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Figure 208 (continued) 

In general, the acceptance and the WTP obtained from both models follow the 

same trend in respect to the other scenarios. Those scenarios with the highest 

acceptance also correspond to those with the highest WTP. This situation is similar to 

those scenarios with the intermediate and lowest preferences. Therefore, in an initial 

evaluation we observe similar behaviours from approaches, acceptance and WTP.  
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However, we can also observe discrepancy between the CL and the 

segmentation models, which is inherent to the differences between the models. One of 

them is the water supply attribute, which only has the linear estimate in the segmentation 

model, while the CL also includes the quadratic estimate that generates relevant 

differences in scenarios with levels 3 and 4 of this attribute. In addition, as a result of the 

incorporation of the diverse preferences in the classes of the segmentation model, the 

total obtained for that model is different to the generalized estimation of the CL model. 

In some cases the acceptance’s and WTP’s differences between models do not 

match. For example, in the scenario “Strict regulations” the segmentation model shows a 

lower acceptance than the CL, while in the WTP graph the situation is the opposite, the 

segmentation estimate is higher than the CL’s. The reason of those mismatches is 

rooted in the fact that income is not even across segments. Fundamentally, given that 

the classes correspond to different income levels, the monetary impact in the WTP of 

some classes is higher than others. Therefore, in the example, although for the 

segmentation model fewer respondents are in favour of the alternative scenario, those 

respondents have a higher income and WTP than the more numerous respondents in 

the CL model.  

Another interesting example is the scenario “Low regulation and water scarcity”. 

In that case, the effect of income is even more evident because the acceptance is 

negative while the WTP is slightly positive. Those results show that even in the case of 

the reduction of the number of residents that support one scenario, the economic value 

can still increase if the supporters are part of the classes with higher income. 
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Chapter 5.  
 
Discussion 

In this section, the main research questions (see chapter 2.3) will be discussed. I 

will start explaining how the results of the CE provide a useful insight into the ES trade-

offs as well as the use and non-use values of the participants of this study. In addition, 

this section demonstrates that the results of the CE can also be used to investigate the 

feasibility of a conservation program in CMNP funded by the MMA.  Then, I explore the 

implications of different scenarios of conditions of the ecosystem services offered by 

CMNP in public preferences. Based on these preferences, this research also aims to 

identify the most feasible management approaches from a public’s point of view, which 

would lead to the higher acceptance of the underlying policy.  

5.1. Evaluation of research questions and methodological 
challenges 

In this section the research questions of this study are addressed. The first 

question investigated whether the CE is an appropriate approach to study ES trade-offs 

incorporating different interests of society. The second research question was if it is 

possible to combine non-use and use-values of ES in a PA in order to evaluate feasible 

management scenarios. Lastly, I evaluate the feasibility of a potential conservation 

program in CMNP based on additional charges in the water bill in the MMA. 
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5.1.1. ES trade-offs using CEs 

In order to address the use of CEs as an approach to study ES trade-offs, first it 

is necessary to evaluate the reaction of participants to the changes in the attributes.  

Figures 11, 12, 13 and 14 in section 4.2 illustrate how the models obtained from the CE 

are able to capture the varying acceptance for the different levels. Then, the influence of 

the levels can be compared to see if certain levels imply a stronger effect than others. 

Figures 16.a and 16.b show the aggregated WTP for all the levels used in this CE, which 

shows that the monetary influence of the potential changes in ES or development 

regulations in the park.  

The ability of the CE to capture the participants’ perceptions for the varying 

conditions of the CMNP corresponds to other studies in Latin America by Hearne and 

Salinas, (2002) and Cerda et al., (2013 and 2014). As can be observed in the charts 

previously mentioned, the differences in preferences and aggregated WTP provide 

deeper understanding of the trade-offs between different attributes Adamowicz et al. 

(1998).  

Furthermore, the scenario analysis in section 4.4 provided more detailed insights 

into the ES trade-offs by the participants of this study. As shown in figures 18.a and 18.b 

public preferences generally increase with higher ES and lower development, however 

trade-off scenarios also showed high acceptance and WTP, given the variation of the 

influence of different levels. These findings add to the discussion by Tallis et al., (2008) 

in which the researchers anticipate trade-offs, win-win or lose-lose scenarios between 

ES as a result of different conservation initiatives. In addition, the comparison of 

scenarios provided an understanding the effect of uncertain factors on preferences, such 

as the parrot survival, the incorporation of alternative perspectives, as well as greater 

resilience of decisions to unexpected outcomes, as suggested by Peterson (2003). 

In addition, the approach of this research to evaluate acceptance and WTP for 

the different scenarios has the merit of including both social and economic perspectives 

into the evaluation. Noteworthy, those two indicators of the preferences imply different 

perspectives, avoiding redundancy even though the results of both approaches are 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1BQXeF5TQsLCPjj9orK&field=AU&value=Salinas,%20ZM
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directly linked to the CE. The fundamental difference is the influence of the payment 

vehicle which drives the valuation exercise of the WTP, and is correlated to income, that 

has been observed by Zhang et al. (2007), Zheng and Tu (2009) and Meldrum et al. 

(2014). The relevance of this effect of income on WTP in the segments corresponds to 

the high income disparity in MMA (Sandoval, 2008).  

The capacity to incorporate trade-offs in the simulations was enhanced by the 

segmentation approach used in this study, using both known classes for income levels 

and latent classes to explore the lowest income group. The use of different classes 

allowed identifying the influence of the effect of income on WTP, and the particular 

reaction of class 2 to the payment vehicle. The identification of the particular behaviour 

of class 2 implies that the selection of the payment vehicle represents a limitation to the 

generalization of the findings of this study, similar to the results obtained by Milon and 

Scrogin (2006). As a result, future studies could perform a CE valuation with another 

payment vehicle or implementing another methodology to be able to account for the 

WTP of this class. 

However, as a result of exposing the participants to the trade-off exercise with 

the CE, some limitations of this research need to be stated. The inherent complexity of 

the choice sets has been recognized as a constraint of CEs (Hoyos, 2010). Therefore, 

some respondents possibly oversimplified the choice tasks focusing in fewer attributes 

than what they would consider in real life. Although the language used in the 

questionnaire, was as objective as possible, a possible bias exists behind the 

descriptions provided in the survey for the different attributes (Barkman et al., 2007). 

Given that it is critical to provide this contextual information in order to perform an 

informed choice, this potential bias will exist as long as one or more ES need to be 

explained to all or some of the respondents. 

The scope of this study and the sampling methodology imply inherent limitations 

to the conclusions of this research could represent for decision makers regarding 

regional planning and CMNP management. Given that this study was focused on the 

preferences of the urban residents of MMA, in reference to CMNP, further research is 

needed to obtain a better understanding of the preferences of rural residents, as well as 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Zhang,%20YF
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Zheng,%20HX
http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Meldrum,%20JR
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residents of CMNP itself, whose livelihoods are also closely related to the management 

and conditions of the park. Caution should be taken when extrapolating the findings of 

this study to other cases, given that CMNP presents a unique situation as it shares its 

borders directly with the densely populated MMA. Similarly, if the results of this study will 

be used for forecasting or predicting future preferences, it must be undertaken under the 

assumption that the preferences of this study reflect the situation of the summer of 2013. 

The socio-demographics on the sample (Figures 4, 5 and 6) are fairly similar to 

the population characteristics (INEGI, 2010), however it is relevant to highlight that 

smaller municipalities were oversampled in order to capture the geographical 

heterogeneity of the urban residents. Therefore, the acceptance and WTP estimates 

extrapolation to the general population of MMA is inherently limited by the sampling 

method.  

The use of the tablets, which aimed to make the experiment more interactive and 

appealing to respondents, may also have excluded potential respondents that are not 

familiar with the technology (possibly related to the lower representation of older age 

groups). In the few cases when the respondents were not able to read the survey by 

themselves, the interviewer read and explained the content and the tasks in person. 

Consequently, some bias could have been introduced given the changes in emphasis 

and intonation involved in the reading of the different sections.   

Despite the limitations of this research study, the implementation of the CE as an 

approach to study ES trade-offs showed that the methodology has the potential to 

incorporate public interests as part of collaborative planning process in the context of 

PAs and at the regional level.  

5.1.2. Non-use and use values of ES 

In order to evaluate if it is possible to combine non-use and use-values of ES 

with the objective of evaluating feasible management scenarios, this study included ES 

that can be classified as direct values (recreation and water supply) as well as non-use 

value (the survival of an endangered species in CMNP). This endangered parrot species 

was selected because encounters of the urban residents with specimens are very 
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unlikely. This low probability for direct contact with the parrots is caused by their remote 

habitat in the areas of high elevation, low number of individuals of this species in the 

area, and because the most frequented areas for recreation within the park are not in the 

habitat range of the parrot. Therefore, it can be assumed that the parrot survival attribute 

refers to a non-use (existence) value. 

The CE methodology selected for this research has been reported to measure 

non-use values better than other approaches (Adamowicz et al., 1998), as well as 

allowing the experiment to evaluate non-market benefits or hypothetical futures or 

options described in an intuitive and meaningful way (Van Beukering et al., 2005). 

Regarding the findings of this study, preferences for the parrot attribute were significant 

and with a major influence in both models, the segmentation and the CL model. In this 

study class 4, which contained respondents who are willing to give up direct use of the 

park (through recreation and development opportunities), showed the highest 

preferences for increases in the parrot survival probability. Therefore, the results suggest 

that the CE obtained the non-use values in this particular case, which is similar to 

findings reported by Cerda (2011). Moreover, it is likely that the other classes also 

incorporated the non-use values; however the distinction might not be as clear as in 

class 4. As claimed by McVittie and Moran (2010), stated preference methods, such as 

the CE in this study, elicit confounded use and non-use values. 

Following the importance of ES descriptions for CE stated by Barkman et al. 

(2007), a careful description of the situation of the maroon-fronted parrot was included in 

order to expose all participants to the same context, and to explicitly mention that any 

potential encounter with the species is very unlikely. However, a potential bias still exists 

as a result of the description of this and the other attributes. That bias will exist as long 

as the CE requires specific explanations for the attributes, which is generally the case of 

research about ES (Barkman et al., 2007) 
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5.1.3. Conservation program feasibility 

The third objective of this research is to evaluate the possibility of implementing a 

conservation program in CMNP based on a extra charge for potable water supply 

services in the MMA. In order to identify the feasibility of such a program using the water 

bill as a payment vehicle, the acceptance of hypothetical scenarios with the extra charge 

was compared to the current situation. The acceptance of the alternative scenarios was 

estimated using the part worth utilities obtained from the CL and the segmentation 

models. 

In this evaluation, an arbitrary target of 65% acceptance for the alternative 

scenario with the charge was defined as a goal. This goal implies that at least two thirds 

of the population would be willing to pay an extra amount in their water fee to contribute 

for the improvement and conservation of ES.  In addition, only three scenarios (each of 

them represented by two models, the CL and the segmentation models) are illustrated in 

Figure 20 in order to exemplify the full range of possible outcomes. In order to cover the 

entire range, the scenario with the highest, lowest and an intermediate acceptance were 

selected (“Optimal”, “High water and development” and “Evenly high”, respectively).  
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Figure 219, Acceptance sensitivity of alternative scenarios to changes in water 
fee. 

When the water fee is gradually increased, it is possible to observe the effect of 

the acceptance of the MMA residents. Given that preferences decline as the water fee 

increases, the acceptance decreases in all scenarios. Therefore, in order to define if the 

potential conservation program would be supported, the target acceptance of 65% must 

be met.  

In this figure it is possible to identify clearly that the simulated acceptance for the 

CL and the segmentation models are more similar at low values of the payment vehicle. 

However, the differences between models increase as the water fee increases. This 

discrepancy between the models is explained by the quadratic estimates for the 

payment vehicle that was added to the segmentation model. Therefore, the quadratic 

term in this model has a greater influence as the fee value increases. In contrast, in the 

CL model the quadratic estimate was not significant, and the linear estimate alone 

produces a constant slope only. The simulations obtained from the segmentation model 

are likely to represent better the preferences because they reflect idiosyncrasies of 

specific groups, and capture stronger reactions to fee increases because of the 

quadratic terms (Adamowicz et al., 2011).  
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Figure 20 shows that only the CL model for the scenario “Optimal” satisfied the 

evaluation criterion of 65% acceptance. Specifically, the “Optimal” CL model continues 

over the threshold even when the fee reaches $100 pesos. However, the “Optimal” 

segmentation model has an acceptance of 55% or lower. If a conservative approach is 

followed when evaluating the feasibility of the alternative scenarios, we would expect 

both of the models (segmentation and CL) to be required to meet the target; however, 

the “Optimal” scenario does not meet this criterion. Only by relaxing the target to 50%, 

both models for the “Optimal” scenario would be the only ones to meet the goal. In that 

case, the 50% threshold would be crossed by the segmentation model when the extra 

change in the water bill gets to $15.  

It is important to highlight that the acceptance for the “Optimal” scenario depends 

on the actual improvement of the ES from the CMNP. Given that the scenarios used for 

this analysis assume changes in the ES, the acceptance of the extra charge in the water 

fee depends on those changes. Therefore, the transition from the current situation to the 

alternative scenario has to be also taken into consideration. 

Given that the scenario “Optimal” includes those levels that provide the overall 

highest utility, all other possible scenarios will have lower acceptance. Thus, increasing 

the water fee for all the population of MMA is unlikely to represent a feasible program 

based on the need of enhancement of ES and the low public support for such a 

conservation program. 
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5.2. Scenario analysis 

The direct comparison of the different scenarios allows the identification of those 

factors that contribute to improvements or declines in acceptance and WTP for ES from 

CMNP. In this following section, I relate some of the findings of this research project with 

what has been reported and discussed by other studies. 

5.2.1. Conservation against development 

The scenario analysis allowed the identification of the development attribute as a 

major driver of acceptance and WTP. Both of the scenarios that show lower acceptance 

and WTP than the current scenario have in common higher levels of development and 

lower levels of ES. Respondents seem to be especially concerned about further creation 

of new housing, when it compromises the parrot survival probabilities and either low 

levels of recreation or water supply. Scenarios like “Higher water and development” and 

“Low regulations and water scarcity” represent potential situations that involve 

development within the park, at the cost of some ES. On the opposite end of the 

preferences, the scenarios with the highest acceptance and WTP (“Optimal” and “High 

parrot survival and recreation”) were to ones with increased ES and lowest levels of 

development within the park.  

The critical role of development that has been obtained in this study has been 

identified by other studies, such as McDonald et al. (2009), Folke (2006), and Coad et al. 

(2008). In particular, residential development was found to have a significant correlation 

with habitat loss in PAs close to urban centers, which corresponds to the general 

perception of the participants of this study (McDonald et al., 2009).  

Given these results, the residents of MMA are likely to support management 

strategies that involve development restrictions within the park, which may foster 

development in areas around CMNP given the proximity to the urban centers. Similar 

situations have been identified in other PAs, and have been referred to follow the 

conservation against development model (Folke, 2006; Hanssen and DeFries, 2007; 
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Martín-López et al., 2011). This concept suggests that when protection of the 

ecosystems happens inside the PA, land use is intensified surrounding the PA. As 

Fernández et al. (2010) highlighted in the case of Doñana PA in Spain, the 

intensification of use in areas surrounding the PA could become an indirect driver of 

change within the park, through modification of biogeochemical processes at the local 

level. 

Although the preferences of the participants of this study suggest that higher 

welfare will be obtained from strong conservation and low development within the park, 

PAs need to be part of a larger-scale landscape and its management should be 

integrated to the regional planning (Bengtsson et al., 2003, Martín-López et al., 2011). 

Therefore, the consideration of other scenarios is relevant in the case of CMNP, in order 

to incorporate the development pressures as key factors in the system in order to 

promote the ecological objectives. 

5.2.2. Effects of PAs on their residents  

The preference for tighter development restrictions by the urban residents of 

MMA implies a direct effect on the current inhabitants of the park. The effect of PAs on 

residents has been explored for several authors, listing some of the benefits and 

negative consequences to local communities. Coad et al. (2008) state that strict 

protection required for PAs of IUCN categories I and II, which generally involve top-down 

management structures like it is the case of CMNP, can result in livelihood costs. These 

costs, in turn, could lead to conflict between local communities and protected area 

management. In light of the range of potential impacts by park residents, caution is 

required in the interpretation of the scenarios proposed in this research, as well as the 

discussion of the implications of the urban preferences on local communities. 

In particular, some researchers argue that PAs as conservation instruments can 

lead to restrictions in traditional or economic activities, and in some cases even the 

displacement of communities. All of these effects of PAs on local residents can lead to 

further social and economic implications (Coad et al., 2008; Nepal, 2002; Borgerhoff & 

Mulder, 2005; Brockington, 2004). Moreover, conservation measures have been 
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reported to cause negative attitudes towards and actions against conservation goals 

when people from communities were directly limited in their activities or displaced 

(Galindo-Leal & Rendón-Salinas, 2007; Hulme, 1997). However, even authors who 

oppose stronger control on parks’ residents (e.g. displacement) acknowledge the 

resulting decrease on the pressure on the ecosystems after the reduction of human 

population densities within PAs (e.g. West & Brockington, 2006).  

Given the restrictions that some scenarios may impose on residents’ housing, the 

scenarios that include “No development” and “Double cabins” (levels 1 and 2) may not 

be the ones with the highest feasibility in this hypothetical exercise. In addition, those 

levels of the development attribute may imply the highest uncertainty because of the lack 

of information about park residents’ preferences. Therefore, the most positive possible 

outcomes (“Optimal” and “High parrot survival and recreation”) are discarded as the best 

alternatives. 

In despite of the later, some studies have reported the different potential benefits 

that PAs can bring to local residents, even when tighter economic restrictions are in 

place as a result of the conservation measures (Folke, 2006, Coad et al., 2008; Ferraro 

2011). Some of these benefits can include the expansion of economic activities such as 

ecotourism, development of infrastructure, etc. However, whether a PA implies more 

positive or negative effects on the residents depends on a variety of factors (e.g. 

management and institutional capacity, issues of governance, land tenure, etc.) (Ferraro 

2011). 

5.2.3. Management implications 

In the case that a management strategy needs to be defined in CMNP in the 

context of demographic growth in MMA in order to improve the welfare of the urban 

residents, the selection of one feasible target scenario is a fundamental step. Based on 

the potential scenarios explored in section 4.5, the scenario “Evenly High” could 

represent a feasible initial target that will improve the welfare, and may not find as much 

opposition as other more restrictive scenarios (e.g. “Optimal” or “High parrot survival and 

recreation”).  
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Moreover, the public and park residents’ might be willing to support more 

restrictive strategies if positive results (improving ES) are obtained after the 

implementation of programs to achieve the selected scenario. In that case, a transition 

could be possible into a management strategy targeting a stricter scenario (e.g. “Tight 

regulations and sustainable use”). In that way, a gradual increase in restrictions could 

mean more support and higher increases on the welfare. The success of a gradual 

process will require continuous monitoring and evaluation of social, environmental and 

economic indicators, following the principles of adaptive management (Martin-Lopez et 

al., 2012). 

Regarding water management in the MMA, the results of the CL model which 

included the quadratic estimate, suggest potential public support for increasing the 

proportion recycled water in the water supply to homes. Similar results have been found 

in other regions with water scarcity issues by Buyukkamaci and Alkan (2013) in Turkey’s 

context or by Domènech and Saurí (2010) in the Barcelona metropolitan area in Spain. 

The composition of the water supply that provides the highest WTP in this study is in the 

range of 30%-45% of fresh water from the park. However, it is relevant to highlight that 

the particular use of the water at home (e.g. shower, kitchen, garden, etc.) was not 

explored with the survey. 

The results of this research suggest that acknowledging opportunity costs of the 

management decisions is relevant. Based on this study, accounting for opportunity 

costs26 is of special importance when the park faces the challenge of development 

pressures in the park. By doing so, the decision making process should not only include 

the losses but also the loss of potential gains (Ban and Klein, 2009; Giakoumi et al., 

2013; Mazor et al., 2014). This concept is even more relevant when decision makers 

 

26 The opportunity cost in this study is the lost WTP based on the best alternative that would 
occur by the restriction of activities when a specific management strategy is implemented. A 
loss in welfare would happen when a hypothetical future scenario represents a lower 
aggregated WTP then the current scenario. In addition, not obtaining a potential gain from 
alternative scenarios can be also considered a loss. The opportunity cost corresponds to the 
sum of both components. 

http://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=4F2bMEejZws2uJgJcRq&field=AU&value=Alkan,%20HS
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need to plan for changes in the current situation as it is not likely to continue given 

factors such as urban growth and climate change. 

In the case of this study, if I incorporate the opportunity costs of development 

projects instead of referring only to the losses from the current scenario, conclusions 

about potential developments within the park are be better informed. For example, the 

opportunity cost of scenario “High water / development” when compared to the “Evenly 

high” scenario would range from 25% to 150% more than just the loss from the current 

case. Therefore, CMNP management and decision makers in MMA should consider the 

differences between the potential benefits of low use approaches and other strategies 

that focus on intense use and development. 
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Chapter 6.  
 
Conclusions 

The findings of this research project contribute to the discussion of the protected 

areas as providers of ecosystem services to society, specifically urban areas.  

The use of a choice experiment allowed eliciting the importance of a select suite 

of the ecosystem services from Cumbres de Monterrey National Park, taking in account 

the perspective of the residents of the neighbouring Monterrey Metropolitan Area.  

Different segments of the sample showed a diverse range of preferences in the ES 

explored in this study, which was also related to the heterogeneous nature of the 

sample, based on income and municipality of residence. 

The methods used in this study measured the marginal utility obtained derived 

from the respective levels of every attribute. It also allowed a scenario analysis to 

understand the potential trade-offs between the respective ES outcomes better. In 

addition, both use and non-use values were captured by the choice experiment, which 

are crucial to guide management decisions. Also, the feasibility of a conservation 

program in the National Park was explored. Results suggest that the acceptance of any 

program of this kind based on extra charges on the water bill is limited to idealistic 

conditions of the park, and may need to involve an alternative payment vehicle that 

could target urban residents with higher income. 

CONANP’s mission states that protected areas must foster conservation and 

sustainable development of the communities in their environment, criteria of inclusion 

and equity. In order to do so, the involvement, or at least an understanding of the 

preferences of several groups of society is fundamental in the generation of the 

management plans. This research contributes to the understanding of the preferences of 

residents of the urban centers surrounding CMNP; however further studies about the 
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priorities and attitudes of residents of local communities in the park need to be done. 

Only then, the feasibility of the regional and specific park management plans can be 

anticipated, and the likelihood of long term success of conservation objectives is likely to 

be improved.  

Finally as stated previously, protected areas need to be part of a larger-scale 

landscape planning, in the understanding that those conservation instruments need to 

be developed through time in the context of complex socio-ecological systems. In order 

to do so, inclusive processes must implemented that incorporate the perspectives of all 

users and potential affected groups in to the decision making. 
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Appendix A.  
 
Questionnaire 
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Appendix B.  
 
Principal component analysis on outdoor activities 

Rotated Component Matrix 

  

Component 

1 2 3 4 5 

Walking/hiking in CMNP .739 .320 .188 -.095 -.073 

Walking/hiking outside of CMNP -.705 .073 .302 -.105 -.082 

Wildlife sighting in CMNP .698 .345 .136 -.114 .021 

Picnik/camping in CMNP .695 .289 .082 -.118 .179 

Wildlife sighting outside of CMNP -.683 .049 .269 -.111 -.064 

Picnik/camping outside of CMNP -.665 .128 .259 .029 -.138 

Canyoneering in CMNP .033 .809 .066 -.037 .082 

Caving in CMNP .133 .743 -.076 .222 .021 

Rock climbing in CMNP .066 .674 .040 -.083 .343 

Mountain bike in CMNP .248 .440 .082 .131 .392 

Caving outside of CMNP -.133 -.047 .727 .084 -.063 

Rock climbing outside of CMNP .046 .086 .717 .303 .097 

Mountain bike outside of CMNP -.182 -.035 .653 .065 .076 

Canyoneering outside of CMNP .040 .174 .609 .424 -.012 

Four wheel driving outside of CMNP -.070 .055 .186 .837 .049 

Motorbiking outside of CMNP -.014 .016 .381 .717 .018 

Four wheel driving in CMNP .146 .050 .041 -.016 .873 

Motorbiking in CMNP .031 .370 -.003 .072 .651 
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Appendix C.  
 
Geographic distribution of classes (regional) 

 

Region 1 Region 2 Region 3 

Class 1 35% 19% 47% 

Class 2 64% 23% 13% 

Class 3 30% 0% 70% 

Class 4 65% 0% 35% 

Class 5 61% 2% 37% 
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Appendix D.  
 
NEP section results 

 
Mean N 

Std. 
Deviation 

The balance of nature is very delicate and easily upset.  1.648 463 .8472 

Humans are seriously abusing the environment. 1.419 463 .7767 

Humans have the right to modify the natural environment to 
suit their needs. 

3.600 463 1.2818 

If things continue on their present course, we will soon 
experience a major ecological catastrophe. 

1.646 463 .9601 

The so-called “ecological crisis” facing humankind has been 
greatly exaggerated.  

3.138 463 1.4258 

When humans interfere with nature it often produces 
disastrous consequences. 

2.002 463 .9614 

Humans were meant to rule over the rest of nature. 3.490 463 1.2324 

Plants and animals have as much right as humans to exist. 1.281 463 .5764 

  


