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“Why do you go away? So that you can come back. So that you can see the place you 

came from with new eyes and extra colors. And the people there see you differently, 

too. Coming back to where you started is not the same as never leaving.” 

Terry Pratchett, A Hat Full of Sky 
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Chapter 1. Introduction 

The Historic Centre of Agadez in Niger, the Cultural Landscape of Honghe Hani Rice Terraces in 

China, and the Golestan Palace in Iran are among the 19 properties that were added to the 

UNESCO World Heritage List (WHL) on the occasion of the World Heritage Committee’s last 

session, held in June 2013 in Cambodia (UNESCO, 2013g). As of September 2013, the list thus 

comprises 981 World Heritage Sites (WHSs) in total, 759 cultural, 193 natural, and 29 mixed 

ones (UNESCO, 2013a). One may argue whether the fact that the WHS number is approaching 

the 1000 mark is a very positive development, considering that this is also leading to an 

“inflation” of the UNESCO brand, in the sense that it risks losing its rarity and exclusivity. 

However, there is no doubt that this trend is a clear proof that more and more countries are 

eager to inscribe their national treasures in the distinguished list, in order to gain international 

visibility, attention, and recognition (Maggi, 2013). Also the tentative lists of currently 172 States 

Parties, which overall include 1566 sites (UNESCO, 2013h), further emphasize this phenomenon. 

The increasing interest of nations worldwide to get their properties listed as WHSs is certainly 

and to a big extent motivated by the fact that those sites recognized by UNESCO have today a 

strong potential to become a major tourist magnet. 

And, in fact, UNESCO’s Convention Concerning the Protection of the World Cultural and Natural 

Heritage of 1972 (UNESCO, 1972) clearly states that apart from a site’s protection and 

preservation for future generations, also its “presentation” is among the fundamental tasks of all 

States Parties. It goes without saying that the mere nomination as a UNESCO WHS is definitely 

not enough to attract both national and international tourists. An actual tourism strategy and a 

sophisticated tourism “product” have to be developed (Maggi, 2013). Part of this product 

development in tourism involves today, more and more, the complex field of Information and 

Communication Technologies (ICTs) and, among those, particularly the online presence of an 

attraction or an entire destination. In recent years, in addition to the appearance on the Internet, 

also the mobile presence of a site or a place has been gaining increasing importance, giving rise 

to the phenomenon of mTourism (Egger and Jooss, 2010a). In fact, the strong and rapid growth 

in the use of smartphones worldwide (comScore, 2013a; comScore, 2013b; IDC, 2013a) and the 

related surge of mobile applications (Berg Insight, 2013) has had a considerable impact on the 

tourism industry, and is increasingly unfolding its potential in this sector. In 2012, travel was the 

8th most popular app category both on App Store (Statista, 2013a) and on GooglePlay 

(AppBrain, 2013). Considering that worldwide smartphone penetration is expected to continue 

its tremendous increase (IDC, 2013b), the impact of mobile is becoming a crucial research issue 

in the field of travel and tourism.    
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Until now, research has mainly focused on the analysis of the overall mobile app landscape in 

tourism (Kennedy-Eden and Gretzel, 2012; Wang and Xiang, 2012; Dickinson et al., 2012), on 

mobile tourist guides (Brown and Chalmers, 2003; Rasinger, Fuchs and Höpken, 2007; Kenteris, 

Gavalas and Economou, 2009), on travel apps featuring Location-Based Services (LBS) (Höpken 

et al., 2010) or Augmented Reality (AR) (Linaza et al., 2012), on  the use of mobile services and 

apps in the airline (Liu and Law, 2013; Lubbe and Louw, 2010), the hospitality (Kwon, Bae and 

Blum, 2013; Wang and Wang, 2010), and the museums (Charitonos et al., 2012; Micha and 

Economou, 2005) industry, as well as on how the use of smartphones transforms the individual 

travel experience (Dickinson et al., 2012; Wang and Fesenmaier, 2013). Only very few authors 

have paid attention to the question of how mobile applications are or could be used specifically 

for natural and cultural UNESCO WHSs (Boiano, Bowen and Gaia, 2012). 

 

1.1. AIM AND OBJECTIVES 

Given that a research gap appears to exist in the area of intersection between UNESCO WHSs, 

tourism, and mobile ICTs, the author of this thesis aimed at investigating the field of mobile 

applications for UNESCO WHSs, by exploring the state-of-the-art, designing and finally testing 

the usability of such an application, while always keeping in mind the specific character of those 

sites and in particular the need for reconciliation between preservation and presentation. For 

this purpose, a case study approach has been chosen, taking Ticino’s two WHSs, the Castles of 

Bellinzona and Monte San Giorgio, as a representative example. Ticino is the southernmost of 

Switzerland’s 26 cantons, and it borders the Italian regions Lombardy and Piedmont to the 

south. The canton’s official language is Italian.  

In order to accomplish the just stated aims, the author set the following research objectives:  

1. Carry out a benchmark analysis and map the state-of-the art of already existing mobile 

applications for UNESCO WHSs worldwide, by defining their main contents and 

functionalities;  

2. Identify the major user requirements for a mobile application for the two UNESCO WHSs in 

Ticino; 

3. Design and technically implement a mobile application for the two WHSs in Ticino; 

4. Assess the usability of the developed application and provide suggestions for its 

improvement. 

Based on these aims and objectives, a set of three research questions was formulated that guided 

the author throughout the study:  
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1. How many UNESCO WHSs worldwide do already have specifically dedicated mobile 

applications, and what are their main contents and functionalities? 

2. What are the major user requirements for a mobile application for the two UNESCO WHSs in 

Ticino, i.e. Monte San Giorgio and the Castles of Bellinzona? 

3. How does a mobile application for the two WHSs in Ticino have to be designed to meet these 

requirements and to achieve high usability? 

 

It should be added that the project underlying this thesis was financially supported by Orange 

Communications SA, as one of the company’s Corporate Social Responsibility (CSR) projects, and 

it was managed by USI’s (Università della Svizzera italiana) eTourism laboratory webatelier.net. 

This research is also to be viewed in the framework of the UNESCO Chair in “ICT to develop and 

promote sustainable tourism in the World Heritage Sites” that was attributed to USI in 2013. 

Both the laboratory and the UNESCO Chair are directed by Prof. Lorenzo Cantoni.  

 

1.2. RESEARCH STRATEGY AND DESIGN 

First of all, the foundation for the present research was laid by an extensive literature review. 

The author focused particularly on literature referring to ICTs, especially mobile technologies, 

and tourism, UNESCO WHSs and sustainable tourism, as well as mobile design and development. 

This study phase was very useful in order to define the thesis’s research scope and to detect 

current gaps in the related research landscape.  

Following this stage, the author opted for a case study methodology and selected the two WHSs 

in Ticino, the Castles of Bellinzona and Monte San Giorgio, as a representative and relevant case. 

The methodology applied within this case study can be summarized in four main phases that are 

presented in the following.     

1. Benchmark Analysis: Main aim of the benchmark analysis was to investigate which 

UNESCO WHSs all over the world already had a specifically dedicated mobile application, 

and what were those applications’ major features. For this purpose, a grid-based contents 

and functionalities analysis was carried out.   

2. Requirement Analysis: In the requirement analysis, the author mainly oriented herself 

towards the AWARE model. After identifying the stakeholders related to the new mobile 

application for the two WHSs in Ticino, in-depth, semi-structured interviews were carried 

out with representatives of all of them. For these interviews, unstructured, guiding interview 

protocols with open-ended questions were used. Moreover, in addition to constant e-mail 

and telephone exchanges with the stakeholders, unstructured meetings with all of them 
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were held on a regular basis, in order to receive feedback on the respective status of the 

project. Based on the stakeholders’ interests and objectives, user profiles and user scenarios, 

as well as a library of potential application users’ goals and tasks were created.  

3. Concept Design and Implementation of the Application: Subsequent to the requirement 

analysis, the conceptual design of the new application was determined, using first mock-ups 

and later a detailed information architecture. For the creation of the information 

architecture, the author referred to the Interactive Dialogue Model. Based on the conceptual 

design, the application was then technically implemented.  

4. Usability evaluation: In the last phase, the author assessed the new application’s usability 

and performed a technical inspection using the MiLE+ method. The usability kit for this 

expert evaluation consisted of a library of user profiles, user scenarios, goals and tasks, and 

of a set of content, graphic, and navigation heuristics.  

 

1.3. THESIS OUTLINE 

In addition to the introductory chapter, the present thesis is structured into four chapters that 

will be briefly outlined in the following.  

Chapter 2: Literature Review. The literature review tackles issues related to three major topics: 

first, the relevance and impact of ICTs on the tourism sector are presented, with a particular 

focus on the increasing significance of mobile technologies. This first phase provides deep 

insights into the various facets of the mTourism phenomenon. Second, extensive literature on 

UNESCO WHSs is reviewed, covering the dilemma of reconciliation between preservation and 

presentation, as well as the consequent need for sustainable tourism. Again, the potential role of 

ICTs, in this case for sustainable tourism practices, is dealt with. In the third part of the literature 

review, the author investigates existing research on mobile design, concentrating particularly on 

requirement elicitation, conceptual design, and usability evaluation. 

Chapter 3: Methodology. This chapter provides a detailed introduction into the chosen case 

study, and then describes the methodologies applied in each major phase of the research, i.e. 

benchmark analysis, requirement elicitation, concept design and implementation of the 

application, and finally usability evaluation.  

Chapter 4: Results. The most significant findings of each research phase are presented, discussed, 

and interpreted, simultaneously providing answers to the research questions guiding this study. 

In order to guarantee consistency and clarity within the research, the results are structured 

identically to the methodology described in chapter 3. 
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Chapter 5: Conclusion, Limitations and Future Research. The final chapter provides a concluding 

overview of the most important findings of the study and answers explicitly the initially 

formulated research questions. Moreover, limitations underlying this research are 

acknowledged and potential directions for future research are suggested. 
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Chapter 2. Literature Review 

2.1. INTRODUCTION  

The following sections will primarily cover three major topics: first, the importance of 

Information and Communication Technologies (ICTs) in the tourism industry will be illustrated, 

introducing the concepts of eTourism and of Technology-Enabled Enhanced Tourist 

Experiences, and shedding  particular light on one of the most recent eTourism phenomena, 

namely mTourism. The second part of the literature review will focus on UNESCO World 

Heritage Sites (WHSs), on sustainable tourism, and on the question of how ICTs are or could be 

used in order to foster more responsible and sustainable on-site tourism practices. Finally, the 

last section of the chapter will be dedicated to mobile design and development, concentrating in 

particular on the phases of requirement elicitation, conceptual design, and usability analysis. 

 

2.2. INFORMATION AND COMMUNICATION TECHNOLOGIES (ICTS) AND TOURISM 

ICTs can be defined as  

the entire range of electronic tools that facilitates the operational and strategic 
management of organizations by enabling them to manage their information, functions, 
and processes as well as to communicate interactively with their stakeholders, enabling 
them to achieve their mission and objectives. (Buhalis 2003: p. 7) 

As is illustrated in figure 1, global access to and use of ICTs has been continuously growing over 

the past years. In 2013, worldwide 39 people out of 100 are using Internet, compared to 23 in 

2008; for the developed world this figure even amounts to 77, for the developing world to 31 (cf. 

figure 2). Figure 2 shows, however, that also developing countries increasingly gain access to 

Internet. Thus, by 2015, 60% of the global population is expected to be online (ITU, 2012).  

 

FIGURE 1. Global ICT developments, 2001-2013, Source: ITU, 2013b. 
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FIGURE 2. Internet users by development level, 2003-2013, Source: ITU, 2013a. 

 

The most significant development regarding ICTs is the on-going “mobile revolution” (ITU, 

2013a: p. 1). In 2013, the number of mobile-cellular subscriptions is approaching global 

population figures (cf. figure 3). Moreover, mobile-broadband subscriptions have increased from 

286 million in 2007 to 2.1 billion in 2013 (cf. figure 4). 

 

 

FIGURE 3. Billion mobile-cellular subscriptions, 2005-2013*, Source: ITU, 2013a. 

 

 

FIGURE 4. Active mobile-broadband subscriptions, 2005-2013*, Source: ITU, 2013a. 
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These developments and changes in the field of ICTs, particularly regarding mobile technologies, 

have had profound impacts on the tourism industry, as will be illustrated in the following 

paragraphs based on the concept of eTourism. 

 

2.2.1. ETOURISM  

eTourism or electronic tourism refers to the application of ICTs in the tourism and leisure 

industry (Egger, 2005; Lassnig and Reich, 2009b; Buhalis, 2003). According to Buhalis (2003), it 

incorporates and bundles together three distinct disciplines, namely business management, 

information systems and management, and tourism. Tourism has always been at the forefront in 

embracing technological innovations (Poon, 1993; Sheldon 1997; Jolly and Dimanche, 2009), 

such as Computer Reservation Systems (CRSs) in the 1970s, Global Distribution Systems (GDSs) 

in the 1980s, and of course Internet in the 1990s (Lassnig 2009), which undoubtedly has had the 

most profound impacts on the industry so far (Cantoni and Tardini, 2006; Buhalis and Law, 

2008; Buhalis and Jun, 2011).  

Looking at the supply side1, ICTs have brought about both opportunities and challenges for 

tourism organizations, which have become e-businesses (Buhalis and Jun, 2011) and which have 

undergone major transformations regarding their managerial, strategic, operational, structural, 

and marketing practices (Egger and Buhalis, 2008; Middleton et al., 2009; Lanner, 2011). The 

use of ICTs has increased companies’ cost-effectiveness and efficiency, for instance through 

revenue or yield management (Buhalis and Law, 2008), and particularly Internet has profoundly 

changed the ways they market, sell, and distribute their products (Werthner and Klein, 1999). In 

fact, the tourism industry has become a leader in eCommerce applications (Werthner and Ricci, 

2004; Egger, 2005) and is increasingly relying on online booking and reservation systems 

(Turban et al., 2008; Reisenzahn, 2009).  Moreover, Internet has been crucial in fostering 

cooperation and coordination between tourism companies on a global level, in internationalizing 

companies’ offerings, and in enabling direct communication and interaction between suppliers 

and consumers (Buhalis and Law, 2008). This immediate contact and technology-enabled 

innovations, such as Customer Relationship Management (CRM) systems or dynamic packaging, 

allow tourism companies to better customize their products and services, and to cater for the 

individual needs (Lassnig, 2009) of a “new sophisticated traveler, […] who is becoming more 

knowledgeable” (Buhalis and Law, 2008: p. 610). This has also led to a progressive 

disintermediation in the tourism industry – at the disadvantage of traditional Travel Agents 

(TAs) and Tour Operators (TOs) –, and to a parallel re-intermediation through the surge of 

                                                           
1 The supply side includes the airline and hospitality industry, tour operators (TOs), travel agents (TAs), 
as well as destinations and destination management organizations (DMOs) (Buhalis and Jun, 2011).  
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Online Travel Agencies (OTAs) (Lassnig, 2009). There is no doubt among tourism professionals 

that technology-based product and process innovations represent today the main instrument 

used by tourism organizations to be competitive and to differentiate themselves (Poon, 1993; 

Sheldon, 1997; O’Connor, 1999; Buhalis, 2003; Buhalis and Law, 2008; Hjalager, 2010), which 

also constitutes a major challenge particularly for small and medium enterprises (SMEs) 

(Hinterholzer, 2011). According to Buhalis and O’Connor (2005), future innovation strategies 

should mainly be customer-centric, profitability-driven, and based on networks of 

interconnected partnerships.   

Taking the demand side, one of the main advantages generated by Internet is potential 

travelers’ access to a huge amount of travel-related, transparent, and easily comparable 

information, and to a significantly wider range of choices and alternatives than before the ICTs 

revolution (Buhalis and Law, 2008; Buhalis and Jun, 2011). Travel products being usually 

immaterial, intangible, inseparable, heterogeneous and perishable (Edgett and Parkinson, 1993; 

Tarn, 2005), tourism is a very information intensive activity (Egger, Jooss and Schmeisser, 2009; 

Reisenzahn, 2009); in fact, according to Poon (1993) “information is the lifeblood of tourism”. 

The Internet, an open and easily accessible platform storing enormous quantities of information 

provided by tourism companies or by other users, increases overall transparency in the tourism 

marketplace (Buhalis, 2003) and thus reduces travelers’ risks and uncertainties in the searching 

and the decision-making process (Buhalis and Law, 2008). 

Moreover, travelers’ planning and booking behavior is today dominated by online resources 

(Buhalis and Law, 2008): 76% of European travelers already book their holidays online (New 

Media Trend Watch, 2013). A recent TripAdvisor (2013) survey revealed that worldwide 92% of 

travelers make use of online sources when they plan a trip; 57% and 56% rely on OTAs and 

travel operator sites respectively (cf. figure 5). In addition, 72% consider the possibility to book 

via mobile devices as useful (TripAdvisor, 2013). According to PhoCusWright (2013), three in 

ten U.S. mobile web users purchased travel products through their phones in 2012; by 2014, this 

number is expected to increase by more than 300%. A global Accenture (2012) study2 found that 

train and flight arrangements were the second most popular mCommerce product, with 46% of 

mCommerce users booking such tickets via their phones.  

                                                           
2 The study was carried out in Austria, Brazil, Finland, France, Germany, Ireland, Italy, Mexico, Russia, 
South Africa, Spain, Switzerland and the United Kingdom (Accenture, 2012).  
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FIGURE 5. Factors influencing a booking decision, Source: TripAdvisor, 2013. 

 

The just mentioned TripAdvisor (2013) survey reveals another fundamental eTourism trend: in 

their booking decisions, 69% of travelers rely on travel review websites, 24 % on social media 

(cf. figure 5). This is illustrative of the profound implications on tourism of the Web 2.0 

phenomenon (O’Reilly, 2006; 2007; Cantoni and Tardini, 2010), which, metaphorically, has 

transformed Internet from a library into a public square (Cantoni and Tardini, 2006). Social 

networking sites and User-Generated Content (UGC), especially on online review portals such as 

tripadvisor.com or holidaycheck.com, have significantly shifted market power from suppliers to 

consumers, and have additionally augmented the industry’s transparency (Lassnig, 2009; 

O’Connor, 2008). Hence, social media, electronic word-of-mouth (eWOM) (Dellarocas, 2003; 

Hennig-Thurau et al., 2004), and Online Travel Reviews (OTRs) in particular (Gretzel, Yoo and 

Purifoy, 2007), are today among the most influential and mostly trusted factors impacting on 

travelers’ decision-making (Egger, Jooss and Schmeisser, 2009; Livtin, Goldsmith and Pan, 2008; 

Xiang and Gretzel, 2010). Current forecasts that by 2014 the number of social platform users will 

rise to 1.85 billion users – compared to 1.43 billion in 2012 (eMarketer, 2012a) – leave no doubt 

that today’s tourism enterprises must manage well and be responsive to these channels 

(Reisenzahn, 2009). Also Web 3.0, the so-called Semantic Web, appears to have considerable 

potential for the tourism sector (Mistilis and Buhalis, 2012). 

Overall, it can be said that ICTs, and especially Web 2.0, have significantly empowered 

consumers (Buhalis and Law, 2008), they have made them more independent and more 

demanding (Buhalis, 1998), while at the same time granting them more convenient ways of 

traveling (O’Connor, 1999). Furthermore, recent research has started to focus more on the 

actual tourism experience and on how it is mediated through technology. The following 

paragraph will therefore shed light on the concept of Technology-Enabled Enhanced Tourist 

Experiences. 
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2.2.2. TECHNOLOGY-ENABLED ENHANCED TOURIST EXPERIENCES  

Based on Pine and Gilmore’s (1999) concept of the experience economy, it became clear in the 

1990s that tourists are not primarily purchasing products and services, but that, by consuming 

them, they desire to gain experiences. More recently, researchers have been observing a 

paradigm shift in consumers, who are becoming prosumers (Beça and Raposo, 2011) and co-

creators of their experiences (Ramaswamy, 2011). In tourism, the above illustrated advances in 

the field of ICTs have proven to strongly enhance and add value to these co-created experiences 

(Tussyadiah and Fesenmaier, 2007; 2009; Tussyadiah and Zach, 2012a). Neuhofer and Buhalis 

(2012) illustrate this new concept of Technology-Enabled Enhanced Tourist Experiences, 

emphasizing that ICTs mediate and enrich co-created tourism experiences in the pre-travel, the 

on-site, and the post-travel stage (Gretzel et al., 2006). Furthermore, the authors highlight that 

this co-creation can occur on multiple levels of engagement, involving tourism consumers, co-

consumers, suppliers, and/or ‘virtual’ friends and peers via social networks (cf. figure 6; 

Neuhofer, Buhalis and Ladkin, 2012; 2013).  

 

FIGURE 6. Conceptual model ‘technology enhanced destination experiences’, Source: Neuhofer et al.,  2012. 

 

In the pre- and post-trip phases, this co-created experience is mainly virtual, leveraging the 

multifold opportunities offered by Internet, in particular multimedia, social media, and virtual 

worlds (ibid.; Egger, Jooss und Schmeisser, 2009). During the actual physical travel phase, when 

the tourist is on the move, mobile technologies, especially smartphones, have acquired major 

importance in the course of the 21st century (Egger and Jooss, 2010b) due to their ubiquity and 

their capacity of offering information access at any time and in any place (Green, 2002). The 
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rising penetration of mobile Internet, hence mobile access to web pages and social media, adds a 

virtual dimension to the physical co-created experience. This “mobile revolution” (ITU, 2013a: p. 

1) and the role of mobile technologies in enhancing and mediating tourism experiences 

represent a main focus of this thesis, and will be dealt with more in detail in the following 

paragraphs.   

 

2.2.3.  MOBILE TECHNOLOGIES AND TOURISM 

In order to understand the considerable impact of mobile technologies on the tourism industry, 

it is crucial first of all to shed light on some recent developments in the mobile world. 

Approximately since 2007, when the first iPhone was launched (Apple Inc., 2007; Angerer, 2010; 

Liu and Law, 2013), worldwide smartphone penetration (cf. figure 7) and user numbers (cf. 

figure 8) have been growing exponentially, and they are expected to follow this trend also in the 

future (IDC, 2013b)3.  

 

FIGURE 7. Worldwide smartphone penetration since 2008, Source: Gartner Inc., 2011. 

 

FIGURE 8. Smartphone users worldwide, by region, 2012-2015, Source: eMarketer (2012b). 

                                                           
3 Some authors consider Apple’s second iPhone generation, launched in 2008, as the major initiator of the 
surge in smartphone sales (Göll, Lassnig and Rehrl, 2010).  
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Figure 9 shows that the penetration of smartphones in 19 top digital markets4 is expected to rise 

from currently 46.6% to 71.7% by 2015; also the number of tablet users will increase 

continuously, even though at significantly lower rates. In the U.S. and in EU5 countries5, 

smartphone penetration surpassed 50% already in 2012, reaching 55% and 57% respectively 

(comScore, 2013a; 2013b). In the first quarter of 2013, for the very first time vendors shipped 

more smartphones than feature phones (IDC, 2013a), providing a further proof that 

“smartphones have taken over the world” (USA Today, 2013).  

 

FIGURE 9. Smartphone and tablet penetration in top 19 digital markets, Source: ZenithOptimedia, 2013. 

 

In parallel, mobile applications have significantly increased in numbers and popularity (Berg 

Insight, 2013), particularly in the travel and tourism sector (Jolly and Dimanche, 2009; Sachs, 

2012). The intensified appearance of apps in the tourism sector can be dated back to 

approximately 2008, when PhoCusWright researchers stated at the Travel Innovation Summit 

that “abundant, varied mobile applications are beginning to emerge” (PhoCusWright, 2008; Göll, 

Lassnig and Rehrl, 2010). A TripAdvisor survey in 2011 found that 60% of smartphone users 

downloaded travel apps (Mickaiel, 2011). One year later, a KRC Research study among business 

travelers yielded similar findings, with 62% of respondents stating to make regular use of 

mobile apps (Schaal, 2012). In 2012, travel was the 8th most popular app category both on App 

Store (Statista, 2013a) and on GooglePlay (AppBrain, 2013). The already mentioned Accenture 

(2012) study found that 71% of smartphone owners make use of applications; this figure is 

expected to rise considerably in the future (Berg Insight, 2013). In 2017, the number of app 

downloads is predicted to amount to 108 billion, compared to 60 billion in 2012 and almost 80 

billion in 2013 (ibid.). According to Statista (2013b), since January 2013 Google has taken over 

                                                           
4 The study included Norway, France, the Netherlands, Sweden, Denmark, Canada, Australia, Spain, South 
Korea, the UK, Ireland, the U.S., Israel, China, Germany, Hungary, Brazil, Japan and Russia 
(ZenithOptimedia, 2013). 
5 The comScore (2013a) EU5 report was dedicated to Germany, Spain, Italy, the UK, and France.   
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the lead regarding the number of offered mobile apps, with 800.000 available applications 

compared to 775.000 of main competitor Apple.  

However, apps are only one of numerous features that make the smartphone so popular, and 

that account for the historically unprecedented pace of worldwide spread of this technology 

(Jooss, 2011). Above all, smartphones have become “mini-computers” (Lassnig, 2009: p.8; Göll, 

Lassnig and Rehrl, 2010: p.34; Want, 2009) or the “Schweizer Messer der 

Informationsgesellschaft”, the Swiss knife of the information society (Göll, Lassnig and Rehrl, 

2010: p.32), integrating, inter alia, telephone, photo and video camera, MP3 and movie player, 

GPS, and – thanks to better network coverage, faster broadband connections, and WiFi networks 

– ubiquitous access to Internet (Accenture, 2012). mLearning (Kukulska-Hulme and Traxler, 

2005; Traxler, 2009), mHealth (Donner and Meachael, 2013; Seka, 2011), mGovernment 

(Scupola, 2012) and mCommerce (Skeldon, 2012; Chang, Chen and Zhou, 2009) are just some 

current buzzwords that highlight the multifaceted opportunities and usages offered today by 

mobile technologies. In 2005, Egger (2005: p. 186) was still wondering whether to consider 

mTourism as a “Vision oder Realität”, a vision or a reality. The following paragraphs will reveal 

that without any doubt mTourism is today a reality shaping and profoundly transforming the 

industry in multiple ways. In view of the central case study of this thesis, its author will mainly 

focus on the use of mobile applications in the travel and tourism industry. 

Beforehand, it is important, however, to comprehend why mobile technologies and applications 

so suitably lend themselves for usage in the tourism sector: the tourist or traveler almost by 

default is mostly mobile, on the move, within an environment that frequently is little known to 

him or her, and that therefore creates a considerable and continuous information need – 

particularly for the increasingly independent traveler of today (Buhalis and Law, 2008). 

Smartphones and their applications, due to their ubiquitous nature (Rasinger et al., 2007; 

Höpken et al., 2010), can assist tourists by providing this information at anytime and anywhere 

(Wang, Park and Fesenmaier, 2011a), which makes them particularly valuable in the on-site 

stage, as was already illustrated in chapter 2.2.2. (Höpken et al., 2010; Barragáns-Martínez and 

Costa-Montenegro, 2013). The above-mentioned TripAdvisor study of 2011 (Mickaiel, 2011) 

revealed that 55% of travel apps are bought during the first three days of a trip, i.e. either 

shortly before departure or when the traveler is already at the destination, which shows in fact 

the importance of mobile applications in en route decision-making. However, several authors 

emphasize that also in the pre- and post-trip phase smartphones and apps can add value and can 

support tourists (Wang, Park, and Fesenmaier, 2011a; Brown and Chalmers, 2003; Kenteris, 

Gavalas and Economou, 2009; Höpken et al., 2010). In the following, after a general overview of 

the mobile app landscape in the tourism sector, the main types, functionalities, and trends of 

travel-related mobile technology and applications will be presented.  
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2.2.3.1. MOBILE APPLICATION LANDSCAPE IN TOURISM 

Before analyzing several types of tourism-related mobile technologies and applications more in 

detail, a general overview of the mobile application landscape in tourism will be provided. It 

goes without saying that different authors have provided different classifications of this field: 

Kennedy-Eden and Gretzel (2012) have created two taxonomies, one based on the services that 

travel-related apps offer, thus adopting a rather functional, “customer-centric value chain 

perspective” (ibid., p. 47), and a second one based on the degree of customization, taking instead 

a more “interactional perspective” (ibid., p. 48). Regarding the taxonomy of provided services, 

seven main categories emerged, namely ‘Navigation’, ‘Social’, ‘Mobile Marketing’, 

‘Security/Emergency’, ‘Transactional’, ‘Information’, and ‘Entertainment’, which are again 

divided into a series of sub-categories (ibid.; cf. figure 10).  

 

  

FIGURE 10. Tourism mobile applications by service provided, Source: Kennedy-Eden and Gretzel (2012) 
(modified). 

 

The taxonomy developed according to the applications’ level of interactivity and customization 

comprises again seven main areas, ranging from ‘Personal Preferences’ – which indicates the 
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highest degree –, to ‘Location Sensitive’, ‘Security/Data Control’, ‘Control through Web’, ‘Content 

Addition’, ‘Aesthetic Changes’, and ultimately applications that cannot be customized in any way 

and that offer no sort of interaction (ibid.). 

Wang and Fesenmaier (2013) consider communication, entertainment, facilitation, and 

information search as the main purposes of travel-related app and smartphone use. Wang and 

Xiang (2012) carried out a content analysis of 300 iPhone apps for tourists and travelers, in 

order to investigate and classify the main types of available information services. The most 

frequent of all eleven identified categories was ‘Single City Destination Guide’ (21%), followed 

by ‘Online Travel Agency’ (11.7%), ‘Language Assistant’ (11.3%), ‘Flight Manager’ (11.3%), 

‘Theme Park & Resort Guide’ (10.3%), ‘Facilitators’ (10%) – i.e. apps providing quick and 

practical information such as Wi-Fi spots or gas stations –, ‘Multiple City Destination Guide’ 

(8.7%), ‘Food finder’ (8.0%), ‘Entertainment’ (4.7%), ‘Live Camera’ (1.7%), and ‘Currency 

Converter’ (1.3%) (ibid.). A smaller preliminary study on 100 travel-related iPhone apps, carried 

out by Wang, Park and Fesenmaier (2011a), had yielded almost the same categories and 

percentages. Merely two low-percentage categories, namely ‘Local Transportation’ and ‘Tips 

calculator’, had been identified additionally. The study also emphasized how some applications, 

for instance OTA apps or those integrating various experience sharing functions, could assist the 

tourist also in the pre- and post-trip phases respectively (ibid.).  

Dickinson et al. (2012) have analyzed the main characteristics of current tourism and map 

applications for the British domestic travel market, basing their classification mainly on 

technical functions. Their sample included both destination-based attraction apps and more 

generic travel or map apps. Among the main current application functions the authors list 

‘information delivery’, ‘two-way sharing capabilities’, ‘context awareness’, ‘Internet of things’ 

and ‘tagging’. ‘Internet of things’ refers to the possibility of communicating not only with other 

people but also with everyday objects, such as vehicles or parcels; the ‘London Bus Checker’ is a 

good example for such an application. ‘Tagging’, among other things, includes Quick Response 

(QR) codes, which enable to directly “tag” places or objects with stories and graphic-rich media 

that are accessible via the smartphone (Think Digital Travel, 2013a; ibid.). These QR codes are 

getting increasingly popular in the tourism industry (Höpken et al., 2012; Chen and Weng, 

2010): Rio de Janeiro, for instance, has just implemented an innovative QR application, by 

embedding mosaic QR codes into the pavements of around 30 popular tourist locations around 

the city (Think Digital Travel, 2013c). QR applications can also be used to digitalize customer 

and loyalty cards in tourism (Höpken et al., 2012; Canadi, Höpken and Fuchs, 2011). Dickinson et 

al. (2012) view the ‘Internet of things’, ‘sharing capabilities’ and ‘contextual awareness’ as the 

dominant areas of development currently shaping mTourism. The authors also underline that 

tourists frequently use a combination of different apps for different purposes during their trip, 
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i.e. one app to localize themselves on a map or to reach a specific place, another one to find 

nearby restaurants, a third one to get informed about bus or metro schedules, and again another 

one to share their photographs with friends (ibid.).  

 

2.2.3.2. MOBILE TOURIST GUIDES  

After this general overview, deeper insights will be provided into the main application 

categories that were identified. Mobile city or destination guides, also called electronic tourist 

guides, have been the first focus of studies in the mTourism field, and until today they represent 

a major share of travel-related mobile applications (Wang and Xiang, 2012). Already several 

years before the smartphone revolution, Brown and Chalmers (2003) realized the huge potential 

for tourism of mobile technologies, which back in 2003 were mainly PDA (Personal Digital 

Assistant) based systems and still only of “limited success” (ibid., p. 336). In fact, these PDAs can 

be considered as the first generation of tourism-related mobile technologies and they had a 

major success in the museum industry (Micha and Economou, 2005). A closer look at this 

industry reveals that the use of mobile devices and technologies for cultural or touristic 

activities is actually not a completely new phenomenon, considering that mobile audio guides 

have been used in museum environments for years (Economou et al., 2006; Tallon and Walker, 

2008; Filippini-Fantoni and Bowen, 2008).  

Referring still to PDAs and basing their findings on an ethnographic study of city tourists’ 

practices, Brown and Chalmers (2003) make several recommendations for electronic tour guide 

applications. They underline that mobile city guides should provide an integrated overview of 

what a tourist can do in a certain place, as well as how, when, and where; also the integration of 

maps and their educational function are emphasized. In addition, the authors point out that 

those electronic guides should assist travelers also before and after their visit of a destination, 

by incorporating planning and sharing functions.  

Rasinger et al. (2007) carried out focus group interviews and an online expert survey in order to 

identify the most important information services relevant to tourists during their stay at a city 

destination – i.e. in the on-site phase –, and to define corresponding mobile functionalities.  

Based on the assumption of some archetypical information needs, namely hedonic, surveillance, 

guidance, performance, and reinforcement information, the authors determined a catalogue of 

tourism-specific information needs, which were then matched with corresponding mobile 

functionalities, namely ‘Search and Browse’, ‘Recommendation’, context-aware ‘Push’ 

functionalities, ‘mCommerce’, and ‘Feedback’ (ibid.). According to the surveyed experts, the most 

relevant information services for on-site tourists were ‘Navigation & Transport’, ‘Events’, 
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‘Culture, Heritage, Sights’, ‘Gastronomy’, ‘Local Services and Shopping’, and ‘Weather & News’. 

Regarding functionalities, ‘Search & Browse’, ‘Recommendation’, and ‘Push’ were given highest 

ratings. A subsequent final user evaluation (Rasinger, Fuchs and Höpken, 2007) confirmed most 

of the expert findings. Only ‘Accommodation’, which had been considered a hardly relevant on-

site information need by the experts, appeared instead among the surveyed tourists’ top-ranked 

services. These results led to the development of a prototype mobile guide, the so-called 

etPlanner (Höpken et al., 2006), which, together with Beer et al.’s (2007) CAIPS prototype, is 

considered among the best early examples of context-awareness in mTourism (Lamsfus et al., 

2013).  

Kenteris, Gavalas and Economou (2009) mostly studied still PDA-based tourist city guide mainly 

applications. They found that whereas in the past tourist and museum guides were usually pre-

installed applications with firmly set contents that could not be adapted or customized, today’s 

tourist guides contain much more advanced features such as positioning, personalization 

according to users’ preferences and location, as well as context-aware services. Based on these 

results, the authors developed a prototype of such a mobile guide for PDA or mobile phone, 

which is tied to a database-supported website allowing for personalization and customization of 

the application’s content. Moreover, they implemented a ‘push model’ emitting notifications on 

newly available contents or services and automatically updating the application (ibid.). Later, 

the same authors (Kenteris, Gavalas and Economou, 2011) provided a more in-depth overview 

of the different types of mobile tourism guides they had analyzed, distinguishing between 

mobile guide applications, web-to-mobile applications, mobile phone navigational assistants, 

and mobile web-based applications. The last category basically not differing from traditional 

‘desktop’ web applications, only the other three groups of guides were included in a research 

investigating dominant design principles and technological solutions. The authors classified the 

guides according to information models, positioning/map technologies, network infrastructure, 

input/output modalities, architecture/development platforms, and unique services. Apart from 

multilingualism, alternative input/output modalities, and some unique services – such as 

communication among users, tour generators, and log systems enabling tourists to keep track of 

visited places and including sometimes a commenting system –, Kenteris, Gavalas and 

Economou (2011) consider the integration of social networks as a crucial success factor for 

mobile tourist guides. Furthermore, they stress the importance of personal profiling systems 

that customize information based on users’ profiles, their usage history, and their current 

location or context. In this regard, much potential is seen in the realization of dynamic itinerary 

creation, where users’ profiles, their preferences, time availability, as well as external factors, i.e. 

opening hours, weather, or other travelers’ choices and ratings, are all taken into account (ibid.). 

Among the first mobile guides already containing some of the just mentioned features, the 
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projects LoL@ (Pospischil, Umlauft and Michlmayr, 2002) and CRUMPET (Poslad et al., 2001) 

can be cited exemplarily, which are also referred to by other authors (Wang and Xiang, 2012; 

Raper et al., 2008). Later, not only city and sightseeing guides (Garcia et al., 2009; Tumas and 

Ricci, 2009; Souffriau et al., 2008), but also skiing (Haid et al., 2008) or biking and hiking mobile 

guides (Ahlers, Boll and Wichmann, 2008) began to progressively integrate personalized and 

location-based features.  

 

2.2.3.3. LOCATION-BASED SERVICES AND PERSONALIZATION 

The major penetration of the just described trends identified by Kenteris, Gavalas and 

Economou (2011) is, however, rather recent. Already in 2008 Grün et al. (2008: p. 171) talked of 

a “second generation of mobile guides”, which would be characterized by increased 

personalization, recommendation, and context-awareness features, combined with new ways of 

interaction and integration among users. Back then, the authors analyzed four representative 

mobile tourist guides, observing a clear lack of such functionalities (ibid.). Thus, even though the 

immense potential of context-awareness, location-based services (LBS) and personalization for 

mTourism technologies was realized very early (Abowd, 1996; Cheverst et al., 2000; Oppermann 

and Specht, 2000; Berger, Lehmann and Lehner, 2003; Grün et al., 2008; Schwinger et al., 2009), 

and already in 2007 the majority of LBS applications were found to be mobile guides (Raper et 

al., 2007), it is only since recently that these features have been fully embraced and successfully 

implemented (Höpken et al., 2010; Göll, Lassnig and Rehrl, 2010; Barragáns-Martínez and Costa-

Montenegro, 2013). According to Göll, Lassnig and Rehrl (2010: p. 35), it is since the beginning 

of 2010 that a “LBS-Boom” has been taking place.   

Today, typical smartphones are equipped with more than eight sensors, including not only 

microphone and camera, but also accelerometers, gyroscopes, GPS, digital compasses, and 

proximity sensors (Dickinson et al., 2012). These contextual sensors generate numerous 

opportunities for personalized, context-aware, and adaptive services or information, the most 

common being space- and time-related (ibid.). According to Dickinson et al. (2012), tourists 

making use of smartphone apps are increasingly expecting this type of information.  

Höpken et al. (2010) provide an overview of several mobile tourism applications offering 

context-aware, personalized, and dynamically adapting mobile services that take into account 

users’ preferences, their location, and their comprehensive usage context. According to the 

authors, such a form of filtering is crucial to trigger interest and acceptance in individual users, 

and also to avoid information overload, particularly during the on-site phase (ibid.). The 

researchers further distinguish three dimensions of adaptation: user interface adaptation, 
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content adaptation including recommender systems, and interaction modality or behavior 

adaptation which, inter alia, refers to push technologies. Adaptation can occur with regard to the 

time, the device, the user, the space, or the trip context (ibid.). Table 1 illustrates a simplified 

overview of these dimensions, indicating which forms of adaptions, according to Höpken et al. 

(2010), are already quite common in mobile applications (2), which ones appear rather 

occasionally (1), and which ones are mostly absent (0). Based on their findings, the authors 

developed mobile application prototypes for a city (Innsbruck) and a skiing (DolomitiSuperski) 

guide.   

TABLE 1.  Adaptation and context dimensions in mobile technologies for tourism, 0 = rare to no 
occurrence; 1 = occasional occurrence, 2 = frequent occurrence, Source: Höpken et al. (2010) (modified). 

 

Also Martin, Alzua and Lamsfus (2011) underline that customized mobile applications have to 

use more context parameters than merely a visitor’s current location and his or her user profile. 

Based on a geo-context approach and taking into consideration a vast array of context factors, 
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Barragáns-Martínez and Costa-Montenegro (2013) illustrate the concept of hybrid applications, 
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with LBS that mainly provide point of interest (POI) information according to the user’s context 

and surroundings. The authors emphasize that mobile technologies are crucial in offering 

instant, on-demand information and in supporting on-the-spot decisions of travelers, whereas 

more “traditional” desktop Internet search seems to be more relevant to gather static and stable 
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information in the pre-trip stage (ibid.). In their application prototype GiveMeAPlan for the city 

of Vigo (Spain), they also integrated social Web 2.0 features, in the form of ratings of similar 

users, as well as user-tailored advertisements to support the business model.  

A further example of increased location-awareness and personalization in mobile tourism 

technologies are the so-called Personalized Electronic Tourist Guides (PETs) that generate 

customized travel itineraries for users, based on their profiles and constraints, and taking into 

account information on the destination and its POIs. Vansteenwegen et al.’s (2010) City Trip 

Planner prototype, or the apps mtrip (2013) and EyeWitness (2013) are successful examples of 

such PETs. Garcia, Linaza and Arbelaitz (2012) have developed a PET prototype integrating 

recommendation, intelligent route creation, and customization according to a traveler’s profile. 

Additionally, they included public transportation in the personalized route generation (Garcia et 

al., 2013). The authors also carried out an on-site user testing of their prototype in the city of San 

Sebastian (Spain), finding that the PET was perceived as useful and easy to use by almost all 

participants (Garcia, Linaza and Arbelaitz, 2012).  

Mobile recommender systems have also received specific attention by several authors. Ricci 

(2010) provides a detailed overview of major recommendation techniques and technological 

models that have been developed over the years, putting a particular focus on travel and 

tourism. Moreover, the author illustrates main recommendation tasks and functionalities with 

respect to tourist guides, routes and transportation, and information for mobile users. He 

further stresses the importance of recommender systems to make mobile applications more 

useable, and to limit the risk of information overload (ibid.; Noguera et al., 2012). Noguera et al. 

(2012) developed a mobile prototype for a real-time location-based recommender system, 

which combines a recommendation engine and a mobile 3D GIS (Geographical Information 

System) architecture. Gavalas and Kenteris’s (2011) web-based recommendation system for 

mobile tourist guides also integrates collaborative filtering mechanisms, as a means of 

enhancing travel recommendations through user cooperation.  

Recognizing the increasing importance of context-awareness, LBS, and personalization in travel 

and tourism, Lamsfus et al. (2013) emphasize that whereas the first generation of mobile guides 

was rather determined by the supply side, the focus has shifted towards the tourist and his or 

her needs and requests in a specific situation. Thus, location, personalization, and 

recommendation are today considered the main paradigms in the tourism-related mobile and 

app landscape, in combination with social interaction and mCommerce (Lamsfus et al., 2013). 

Particularly the integration of social networking and gaming elements into location-based 

mobile technologies, illustrated by successful examples such as Foursquare, has proven to 

remarkably enhance tourists’ experiences and their “consumption” of a place (Tussyadiah, 
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2012). Such location-based applications also contain high potential for tourism marketing and 

promotion (ibid.).  

Lamsfus et al. (2013) have further attempted to conceptualize the notion of context in an 

intelligent mobile touristic environment (Gretzel, 2011). They illustrate that context has to be 

conceptualized from three perspectives, namely “as foundation of the tourism experience, […] as 

behavioral aspect of decision-making, and […] as a human-computer interaction problem” 

(Lamsfus et al., 2013: p. 9). This implies that context modeling in travel and tourism goes beyond 

considering merely a user’s location and offering information on nearby restaurants, hotels and 

POIs, as numerous applications already do (Wang and Xiang, 2012). Context has to reflect the 

holistic tourism experience, it has to incorporate the dynamic process of a traveler’s decision-

making, and it must also be responsive to his or her social, emotional, and hedonic needs 

(Lamsfus et al., 2013). A consideration of these aspects is of high value for tourism app 

developers, also in terms of mobile marketing and product recommendation, for instance via 

context-based advertising. In their analysis of customer reviews on tourism applications, Wang 

and Xiang (2012) found that already today tourists appreciate most those apps that integrate 

innovative personalization features, LBS, and context-aware recommendation systems. Applying 

the just illustrated broader notion of context to those applications could even further enhance 

their usage and acceptance by tourists, and transform them into a “perfect concierge” (Wang, 

Park and Fesenmaier, 2011a: p. 9). 

Neuhofer (2012) analyzed why LBS, despite their increasing importance in mobile tourism, have 

not yet reached the foretold breakthrough to the mass market. Applying an extended version of 

the user-centric perceived value construct, the author found that functional, emotional, and 

conditional value are the strongest determinants of attitude towards LBS, whereas conditional, 

epistemic, and emotional value most significantly impact on behavioral intention. The author 

concludes that marketers, developers, and service providers have to make tourists more aware 

of the actual value inherent in LBS, in order to trigger further adoption (ibid.).   

 

2.2.3.4. AUGMENTED REALITY 

Augmented Reality (AR) represents a further current trend regarding mobile technologies and 

apps in tourism, which is strongly related to LBS. AR is considered a subfield of Mixed Reality 

(MR), distinguishing itself significantly from Virtual Reality (VR) (Milgram et al., 1994). AR in 

real-time enhances or augments, but never replaces, a user’s real world environment according 

to the context through virtual, location-based information and multimedia content (Azuma, 

1997). This enhancement can theoretically regard any human sense, i.e. sight, hearing, touch, 
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smell or taste (Höllerer and Feiner, 2004), but visual augmentation is the most common form in 

tourism.  

There are some early examples of AR prototypes for tourism (Feiner et al., 1997; Vlahakis et al., 

2001; Papagiannakis et al., 2005), but it is only since recently that this technology is strongly 

used in the mTourism field, enhancing users’ on-trip experience and offering marketing 

opportunities to service providers. Linaza et al. (2012) give a summary of successful AR 

applications of Destination Management Organizations (DMOs) and National Tourism 

Organizations (NTOs), highlighting those of Dubai, Rotterdam, Amsterdam, HongKong, Tuscany, 

and Korea. The authors also co-developed a mobile AR prototype for city tourists, the MobiAR 

application (Marimon et al., 2010). Besides city and sightseeing guides, also museums are more 

and more making use of AR applications (AAM, 2012). 

Yovcheva, Buhalis and Gatzidis (2013) provide a detailed overview of the Augmented Tourism 

(AT) field, shedding light on related state-of-the-art research and investigating different forms of 

AR applications within the tourism sector. The authors emphasize that AR can ‘augment’ the 

tourism experience in multifold ways, for instance by boosting context awareness, 

empowerment, engagement, meaningfulness, motivation, novelty, safety, or surprise. AR apps 

furnishing information on POIs can also increase users’ awareness of related goods and services, 

and have therefore remarkable potential for tourism suppliers and marketers (ibid.; Tode, 2013; 

Linaza et al., 2013). Yovcheva, Buhalis and Gatzidis (2013) further underline that the interplay of 

content (function, form and layout, placement) and context (spatial, temporal, personal, 

technical) is fundamental to create value-adding augmented tourism experiences and to enrich 

the user’s on-site visit.    

In 2012 alone, overall 118 million AR applications were downloaded, and the number is 

estimated to amount to 2.5 billion/year by 2017. Companies such as Apple, Google, Nokia, and 

Samsung are already investing immensely in this market, expecting AR to drive the next wave of 

mobile growth, particularly in the field of travel and tourism (Tode, 2013). Ladstätter et al. 

(2012) predict that the continuous progress of mobile technologies will lead to LBS and AR 

applications of increasingly higher precision and better performance quality.  

 

2.2.3.5. ADOPTION OF MOBILE APPLICATIONS BY TOURISM SUPPLIERS 

Whereas so far the mTourism landscape has been analyzed rather from a user-centric 

perspective, it is also important to look at how the supply side is reacting to this trend.  
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Car rental companies (Cox, 2010; Love, 2011) and OTAs (Kwon, Bae and Blum, 2013) have 

been among the early adopters of mobile applications, and not only the big players. Moreover, 

Liu and Law (2013) have recently shed light on the adoption of smartphone applications by 

airlines, finding that out of 453 analyzed airlines, currently only 57 (12.6%) make use of apps as 

communication, distribution, and marketing tools.6 International airlines offering a vast array of 

destinations, adhering to a strategic alliance, and providing FFPs appear most likely to adopt 

mobile apps, particularly those from North America, Europe, Asia, and Oceania. The most 

frequent app features are online flight booking, baggage services, trip management, and flight 

information; sometimes, also FFPs, mobile check-ins and boarding passes, or hotel and car rental 

services are integrated. The authors expect that airlines and tourism businesses in general will 

increasingly include smartphone apps in their corporate marketing strategies, in order to 

remain competitive, to better cater for tourists’ needs, and to thus increase customer loyalty in 

the long term (ibid.). A reduction of internal operating costs and of commission fees to 

intermediaries is a further positive side effect. The popularity of airline apps among tourists has 

recently been confirmed by Wang and Xiang (2012), who found that they already account for 

11.3% of all tourism-related applications.  

Also theme and amusement parks, for instance Disneyland (Wang and Xiang, 2012), are 

increasingly making use of smartphone applications to enhance the quality of customer care and 

to improve tourists’ on-site experience (Liu and Law, 2013). Apart from offering maps, event 

calendars, as well as information about the park and about waiting times for restaurants or 

attractions, these apps allow users to create customized daily routes and to make online 

reservations (iTunes, 2013). Around 40 theme parks mainly in Europe and North America have 

started to apply ‘Virtual Queuing’ (IAAPA, 2013; Think Digital Travel, 2013b), using a particular 

mobile software, for instance Lo-Q, that enables visitors to line up virtually via their 

smartphones. Brown, Kappes and Marks (2013) created an app to mitigate theme park crowding 

through mobile incentives and information. It goes without saying that such applications can 

also generate considerable revenues for the parks, since tourists spend their virtual waiting time 

in restaurants and gift shops, and since overall customer satisfaction and loyalty will be 

augmented thanks to more efficient communication and a smoother visitor experience. Also 

according to the International Association of Amusement Parks and Attractions (IAAPA, 2013), 

‘smart parks’ will shape the future of the industry. Such applications could also be used in 

environmentally sensitive tourism areas, in order to avoid overcrowding, to guide tourists’ 

movements, and to thus favor sustainable tourist behavior. This aspect will be illustrated more 

in detail in chapter 2.3.3. 

                                                           
6 Liu and Law (2013) only considered iPhone applications available in the Apple Hong Kong AppStore.  
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Finally, also the accommodation industry and particularly hotels have begun to adapt to the 

mobile tourism trend (Chan, 2012; Ali and Frew, 2013; Kwon, Bae and Blum, 2013). Apart from 

numerous hotel chains and single hotels that offer partially very sophisticated smartphone apps 

to their customers (The Daily Traveler, 2013), also more generic hotel-booking apps, for 

instance Hot Hotels, HotelTonight or HotelQuickly are becoming popular (The Economist, 2013; 

Prabu, 2013). Kim and Adler (2011) stress the importance of mobile applications as an 

interactive marketing tool in the hospitality industry. According to the authors, such apps enable 

companies to directly engage with their customers and to respond to their individual needs and 

preferences. This, in turn, could improve brand awareness, customer engagement, and brand 

commitment, and thus ultimately have a positive effect on brand loyalty (ibid.). Also Chan 

(2012), Sinisalo et al. (2007) and Möhlenbruch, Dölling and Ritschel (2010) see considerable 

potential in mCRM for tourism, since mobile applications can remarkably affect customer 

satisfaction and customer retention, especially in conjunction with Web 2.0 applications (ibid.). 

According to a TripAdvisor (2012a) study, 34% of worldwide hotel owners and managers 

already spend between 5 and 9% of their marketing budgets on mobile marketing, 19% invest 

between 10 and 20%, and 8% even between 20 and 60%. These marketing activities can include 

mobile apps, mobile booking, or special offers on mobile devices.  

Overall, it can be said that the UNWTO’s (2008) hypothesis that mobile devices would have 

become “a major e-tourism communication channel“, put forward in the Handbook on E-

marketing for Tourism Destinations in 2008, is without doubt materializing. Tourism companies 

and destination managers are increasingly confronted with the challenges of an ‘app world’, 

meaning that they will soon find themselves obliged to develop an app-strategy in order to 

remain competitive and to respond to customers’ needs and expectations (Leo, 2010; Bader et 

al., 2012). Interaction among different service providers is considered more and more important 

in this regard (Bader et al., 2012). 

 

2.2.3.6. IMPACT OF MOBILE TECHNOLOGIES ON TOURIST EXPERIENCE AND BEHAVIOR 

There is no doubt that mobile technologies have made traveling easier, more convenient, and 

more exciting in numerous ways. However, only few authors have reflected so far on how they 

may impact on the overall tourism experience as well as on tourists’ behavior.   

Wang, Park and Fesenmaier (2011b) and Wang and Fesenmaier (2013) found that smartphones 

and apps have the potential to ease and change travelers’ planning behavior. Most importantly, 

the ubiquitous nature of mobile technologies grants users more flexibility, and it enables them to 

plan and decide on the spot or to spontaneously deviate from their original plans. In fact, 
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according to Ali and Frew (2013), information is increasingly sought on the move. Moreover, 

smartphone use can also transform the way the travel experience is mediated and interpreted. 

Users tend to feel more secure and confident, more informed, and more connected through 

social media to family, friends or other tourists, who may have an impact on how they plan or 

interpret travel experiences. In addition, thanks to mobile-mediated and context-related 

information, travelers can learn more about a determinate place, and they may thus perceive 

higher value of the visited site and obtain a better “sense of the place” (ibid., p. 60). Finally, Wang 

and Fesenmaier (2013) illustrate how mobile planning and sharing activities extend the on-site 

experiential phase and activate the three-stage model by reaching out into the pre- and post-

consumption phases.  

Lamsfus et al. (2013), Dickinson et al. (2012), Kramer et al. (2007) and Wang, Park and 

Fesenmaier (2011b) emphasize how mobile technologies can mediate the “tourist gaze” (Urry, 

1990), enrich the overall travel experience, and direct tourists’ behavior. Kramer et al. (2007) 

found that travelers are willing to follow routes and suggestions provided by their mobile 

guides, as long as they are left with some autonomy for spontaneous deviations. Tussyadiah and 

Zach (2012a; 2012b) show how geography-based mobile technology can make tourism 

experiences more meaningful, how it can support geographical learning and increase tourists’ 

geographical knowledge regarding landmarks or routes, as well as their general spatial 

orientation and interaction capability. This, in turn, may augment their emotional attachment to 

a place and their awareness of its distinctiveness, and thus trigger more meaningful and 

authentic place experiences. At the same time, context-aware technologies can also be helpful for 

tourism suppliers to track people’s movements and manage carrying capacity (Shoval and 

Isaacson, 2007). Furthermore, also the reconfiguration of the dimensions of time and space due 

to mobile technologies deserves a separate consideration (Dickinson et al., 2012; Green, 2002; 

Sheller, 2006), which however would go beyond the scope of this thesis.  

Finally, also the work of Marcus (2013) is of relevance with respect to the behavioral impacts of 

mobile technologies on users: by combining information and persuasion design, Marcus has 

developed mobile app concepts that aim at prompting behavioral changes in users, regarding 

money management (Marcus, 2011a), green practices at home (Marcus and Jean, 2009), health 

(Marcus, 2011b), innovation (2012b), trans-generational story-telling (Marcus, 2012a), and 

travel (Marcus 2012c; Marcus, Schieder and Cantoni, 2013). 
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2.2.3.7. MOBILE TECHNOLOGIES AND SUSTAINABLE TOURISM 

The findings of the previous paragraphs are of particular interest in the light of this thesis, 

especially regarding the question if and how mobile technologies can foster sustainable tourism. 

It was emphasized that mobile information resources can broaden travelers’ knowledge about 

the place they are visiting, and thus augment their awareness of the temporal and spatial context 

(Dickinson et al., 2012). This improved understanding is supposed to make people valorize more 

the respective site, and to trigger responsible and sustainable behavior (ibid.). At the same time, 

the preceding chapter has revealed that tourists’ on-site behavior can also be influenced by 

mobile technologies. This implies several opportunities for destination or site managers, who 

can direct or “guide” visitors’ routes, stimulate the use of public transportation, prevent 

congestion, and better coordinate tourists via mobile information sources. Especially transport 

management applications are considered of high potential to foster sustainable and more 

efficient travel, by motivating visitors to use public means of transport, to avoid congested areas, 

and to renounce to unnecessary trips (ibid.). Moreover, improved awareness of local 

opportunities and place knowledge can “reskill” (ibid., p. 9) travelers and, for instance, prompt 

them to make walking trips or to use more sustainable transport networks. Car sharing 

applications like Avego (2013), community-supported travel apps like Our Travel (2013), or 

PETs integrating public transport (Garcia et al., 2013) are good examples for this.  

The potential of mobile technologies to foster sustainable tourism behavior is of particular 

interest when it comes to UNESCO WHSs, and it thus deserves particular attention in the 

framework of this thesis. Therefore, after a short introduction to UNESCO, its Convention of 

1972, and the concept of sustainable tourism, the question of how ICTs, and particularly mobile 

technologies, can be used to reach sustainability goals will be tackled. 

 

2.3. UNESCO WORLD HERITAGE SITES, SUSTAINABLE TOURISM AND ICTS 

2.3.1. UNESCO WORLD HERITAGE SITES AND THE RELATION TO TOURISM 

The United Nations Educational, Scientific and Cultural Organization (UNESCO) was founded in 

1945 as a specialized agency of the United Nations (UN), with the main mission “to contribute to 

the building of a culture of peace, the eradication of poverty, sustainable development and 

intercultural dialogue through education, the sciences, culture, communication and information” 

(UNESCO, 2010: p. 2). In 1972, the General Conference of UNESCO adopted the Convention 

Concerning the Protection of the World Cultural and Natural Heritage (UNESCO, 1972), the so-

called World Heritage Convention, aiming at the “identification, protection, conservation, 

presentation and transmission to future generations” (UNESCO, 1972: p. 3) of the world’s 
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cultural and natural heritage of Outstanding Universal Value (OUV), and encouraging 

cooperation among nations to accomplish this goal (ibid.). In order to be inscribed as a World 

Heritage Site (WHS), a property must meet one or more of the specifically defined six cultural 

and four natural criteria, and it must conform to the values of authenticity and/or integrity 

(UNESCO, 2012c). As of July 21, 2013, the World Heritage Committee has included 981 

properties in the World Heritage List (WHL), 759 cultural, 193 natural, and 29 mixed sites in 

160 States Parties. 190 States Parties have so far ratified the World Heritage Convention 

(UNESCO, 2013a). The Convention also established a “List of World Heritage in Danger”, which 

currently includes 38 properties (UNESCO, 2013b). Moreover, in 2003 the Convention for the 

Safeguarding of the Intangible Cultural Heritage was adopted, with the objective to protect 

worldwide oral traditions, performing arts, rituals, feasts, traditional knowledge, and 

craftsmanship (UNESCO, 2003). This Convention indirectly also aimed at valorizing more forms 

of heritage coming from outside Europe, in order to counter recurrent accusations of a Euro-

centric perspective hidden behind the concept of universality (Labadi, 2007). 

Article 4 and 5 of the World Heritage Convention clearly state that apart from conservation and 

protection of world heritage of OUV, also its “presentation” (UNESCO, 1972: p. 3) is among the 

main aims of UNESCO. This task of presentation implies communication and creation of public 

awareness among the local community (UNESCO, 1972), but without any doubt it also reaches 

beyond national borders, and thus clearly concerns the field of tourism (Pedersen, 2002). This 

evidences a certain dilemma that UNESCO and its States Parties have to face (Ashworth, 2012): 

on the one hand, WHSs are to be protected and preserved for future generations, they should 

therefore remain as untouched as possible and not be exposed to the potentially detrimental 

influence of visitors; on the other hand, these sites by definition are the universally outstanding 

heritage of mankind, and should therefore be made accessible to people (ibid.). It would be 

absurd, in a way, to exclude tourists from those places that are among the most beautiful and 

unique sites in the world (Marcotte and Bourdeau, 2012). In fact, it is through the direct 

experience of people that these places assume their profound heritage value (Hall, 2012).  

Consequently, UNESCO realized very early that even though tourists represent a danger to the 

integrity and preservation of WHSs (UNESCO, 1972: p. 6; Pedersen, 2002), they are an 

“inevitable destiny” (Pedersen, 2002: p. 3) – or even “necessary evil”? (Ashworth, 2012: p. 278) – 

and have to be considered in the management and planning of those properties. In addition, one 

should not ignore that tourists also constitute a main source of revenue which, in turn, can 

benefit the local economy and the financing of conservation and protection efforts (Ashworth, 

2012). The main challenges are therefore to reconcile the preservation of WHSs and tourism, to 

communicate the sites’ outstanding character to visitors, to make them appreciate its unique 

value, and to thus foster in them responsible and respectful behavior. UNESCO’s main strategy to 
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achieve these goals is via sustainable tourism (Kausar, 2012), as is illustrated in its first 

Practical Manual for World Heritage Site Managers (Pedersen, 2002). Indeed, the fact that the 

first of a series of manuals has been dedicated to the management of tourism at WHSs is a clear 

sign of the relevance of this sector for UNESCO and its heritage.  

The manual emphasizes that tourism is certainly linked to several costs and dangers for WHSs, 

due to infrastructure development, e.g. the building of hotels or roads, or due to the visitors 

themselves. Overcrowding, litter, water and air pollution, vandalism, and harm to vegetation, 

soil, and biodiversity are some of the cited problematic tourism impacts. In addition, tourism 

may negatively affect local culture and communities, for instance by causing cultural 

commodification and “staged authenticity”. Especially if the local population is not well 

integrated and involved in the tourism system, and if it is deprived of its economic benefits, this 

can generate a hostile and antagonistic attitude towards tourists (Pedersen, 2002). Nevertheless, 

the manual’s author also underlines that, if managed properly, tourism can yield significant 

funds for site protection and conservation, it can boost local economic development, and 

internationally promote local cultural values. Therefore, a crucial need arises to balance 

tourism supply and demand, i.e. to balance the conservation of WHSs and the impacts tourists 

exert on them (Lyon, 2007) by means of sustainable tourism and responsible local development 

(ibid.; Kausar, 2012; Drost, 1996; Marcotte and Bourdeau, 2012; Lo Piccolo, Leone and Pizzuto, 

2012), as was mentioned above. To achieve this goal, UNESCO suggests several tools and 

strategies to WHS managers, including the strong involvement of the local community, 

communication with all relevant stakeholders, visitor planning and management, carrying 

capacity assessment, monitoring standards, surveys, workshops, interpretation materials, 

promotion, and the general definition of clear policy goals and management objectives (ibid.).   

More recently, at the occasion of the 40th anniversary of the World Heritage Convention in 2012, 

UNESCO renewed its commitment to sustainable tourism by creating an action plan for the 

period 2013 to 2015, the so-called World Heritage and Sustainable Tourism (WH+ST) Programme 

(UNESCO 2012a; 2012b). Furthermore, the World Heritage Committee is working on the 

implementation of a “standard-setting instrument concerning heritage preservation and 

sustainable development of tourism” (UNESCO, 2012d).  

At this point, it is useful to shed further light on the often controversial concept of sustainable 

tourism, given that it assumes such a key role for UNESCO and the WHSs.  
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2.3.2. SUSTAINABLE TOURISM 

The concept of sustainability has become a popular “buzzword” in the tourism industry, but its 

actual meaning is highly controversial and generally vague (Bramwell, 2012; Miller and 

Twining-Ward, 2005). Morris (2012) presents an overview of various sustainability definitions 

of different moments in time, calling it “an exercise in futility” (ibid., p. 1) to find an unequivocal 

definition of the concept and criticizing that most definitions lack explanation about “what [we 

are] supposed to be sustaining” (ibid, p. 39). Mitcham (1995: p. 322) cites the author Uwe 

Porksen, who referred to sustainability as a “plastic word”, which could just mean anything; 

Weaver (2012: p. 28) calls it “rhetorical flourish”. Mundt (2011) speaks of a “concept of vague 

policies” and reviews the history of sustainability definitions and understandings, strongly 

linking them to tourism. Also Christen and Schmidt (2012) illustrate the major problem of 

arbitrariness in defining sustainability, pointing out that most approaches to the concept lack a 

reliable scientific foundation.    

A frequently cited – but not uncontested (Christen and Schmidt, 2012) – definition is the one put 

forward by the UNWCED (1987) in the so-called Brundtland Report entitled Our Common 

Future, where sustainable development is defined as humanity’s ability to “ensure that it meets 

the needs and aspirations of the present without compromising the ability to meet those of the 

future”. The UNWTO (2013c) gives a similar, tourism-specific definition of sustainability and 

describes sustainable tourism as a form of “tourism that takes full account of its current and 

future economic, social and environmental impacts, addressing the needs of visitors, the 

industry, the environment and host communities”. The main challenge is to suitably balance 

these economic, socio-cultural and environmental aspects of tourism, by responsibly and 

optimally using natural resources (1), by valorizing the socio-cultural authenticity – i.e. heritage, 

values, customs, and traditions – of host communities and fostering intercultural dialogue (2), 

and by implementing viable economic practices that can benefit all stakeholders (3). Moreover, 

sustainable tourism also implies the provision of meaningful tourist experiences and the 

increase of visitors’ awareness of sustainability issues (ibid.).  
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FIGURE 11.  The three spheres of sustainability, Source: Morris (2012: p.42). 

Morris (2012) has well illustrated the connections and interplays between the three mentioned 

dimensions or “spheres” of sustainability (cf. figure 11). O’Connor (2006) suggests adding the 

political sphere as a fourth dimension. Throsby (2003) argues that the link between 

sustainability and culture deserves a specific and more detailed consideration, and he suggests 

six cultural sustainability criteria to assess this relationship. The Center for Responsible Travel 

(CREST, 2013) illustrates the distinctions between eco-, geo-, pro-poor, responsible, and 

sustainable tourism, criticizing that these terms too often are used interchangeably.     

Leaving the controversy about an appropriate definition of the sustainability concept apart, 

there is no doubt about the fact that destinations and tourism businesses are increasingly 

challenged to commit themselves to sustainable tourism development (STD) (Choi and Sirakaya, 

2006; Ali and Frew, 2010), which respects environmental and socio-cultural resources and 

enables economic viability. Tourism is today one of the world’s largest and almost continuously 

growing industries: from 2010 to 2020, the UNWTO (2013a) expects an average 3.8% annual 

growth rate of tourism arrivals, so that international arrivals may amount to 1.6 billion by 2020, 

to 1.8 billion by 2030 (UNWTO, 2001; 2011a). Particularly the number of travelers from the 

BRIC (Brazil, Russia, India, China) countries is expected to surge in the coming years, and 

already in 2013 Chinese tourists represented the worldwide biggest spenders (UNWTO, 2013b). 

Weaver (2012) warns that travelers from emerging countries may still lack awareness of the 

need for responsible and sustainable tourism behavior, and also Ali and Frew (2013) hold that 

environmental problems in the tourism industry could further be aggravated due to travelers 

from these emerging markets. Moreover, rising tourist numbers also mean a surge of people 
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using transportation means, which puts further strain on the already sensitive relation between 

tourism and climate change (UNWTO, 2009; Ali and Frew, 2013). 

At the same time, cultural and heritage tourism constitute currently booming sectors (Pedersen, 

2002; Kausar, 2012; Ashworth, 2012), which also reflects the increasing willingness of tourists 

to be “edutained”, i.e. to be active and to learn something during their holidays (Buhalis and 

O’Connor, 2005). Especially in the heritage context, this is leading to an increasing convergence 

of education and tourism (Hall, 2012). According to a recent TripAdvisor (2013) survey, ‘culture’ 

(16%) represents the second most preferred type of trip after ‘beach’ (20%). Pedersen (2002) 

and the UNWTO (2011b) underline that also the quest for authentic and genuine experiences 

with other people and other cultures is crystallizing more and more among travelers. Finally, 

tourists are observed to be increasingly ecologically aware and actually willing to pay more for 

eco-friendly and sustainable choices (CREST, 2013). In a TripAdvisor (2012b) survey among U.S. 

travelers, for instance, 71% of respondents stated that they were planning to make eco-friendly 

travel choices within the next twelve months. According to the UNWTO, so-called ‘experiential’ 

tourism – which includes ecotourism, nature, heritage, cultural, soft adventure, rural, and 

community tourism – is expected to be among the most strongly growing tourism sectors until 

2020 (CREST, 2013).                 

Nevertheless, for many years tourism researchers and the industry have shown rather little 

interest in sustainability and only few practical measures have been taken (Sharpley, 2009; 

Buckley, 2012). This situation is beginning to change (CREST, 2013), even though it might be far 

too early to speak of a “paradigm shift” towards sustainable tourism; it is rather a “paradigm 

nudge” in some experts’ opinion (Weaver, 2012), and many still deplore the glaring gap between 

academia and industry (Wheeller, 2012). Despite this, it goes without saying that all the aspects 

mentioned in the two previous paragraphs exert of course increasing pressure on tourism 

destinations and businesses to be considerate of the ecological and socio-cultural environment 

in their operations (Ali and Frew, 2009). Also for WHS managers it has become crucial to 

implement active sustainable tourism policies, in order to ensure the long-term viability of their 

heritage, to benefit the local economic and socio-cultural environment, and ultimately to enable 

a high-quality tourist experience. However, it seems that the main interest is frequently directed 

towards “joining the club” (Lo Piccolo, Leone and Pizzuto, 2012: p. 271), towards the mere 

acquisition and promotion of the UNESCO label, without any serious commitment and efforts to 

implement the values and responsibilities that are linked to it (Marcotte and Bourdeau, 2012). 

There is little doubt that the “brand” UNESCO and the prestige associated with the label increase 

international visibility (Kausar, 2012) and can be helpful in attracting more visitors to a site 

(Pedersen, 2002; Yang, Lin and Han, 2010; Arezki, Cherif and Piotrowski, 2009; Marcotte and 

Bourdeau, 2012); but some authors (Cellini, 2011; Lo Piccolo, Leone and Pizzuto, 2012) warn 
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that the label’s impacts are by far over-estimated, and that in the end it is responsible, future-

oriented site management that pays off in the long term. Marcotte and Bourdeau (2012) 

highlight that also promotion efforts regarding WHSs should not be limited to the sole 

ostentation of the UNESCO label as a “sales argument”, but that a site’s OUV and related 

sustainability practices should be communicated to visitors to increase their awareness and 

appreciation.   

 

2.3.3. ICTS FOR SUSTAINABLE TOURISM  

Several authors have realized the enormous potential of technology to achieve sustainability 

goals in tourism (Eagles, McCool and Haynes, 2002; Gretzel, 2011). However, as was underlined 

by Ali and Frew (2009; 2013) and Gretzel (2011), there has long been a clear lack of empirical 

research about how technology or “intelligent systems” can help implement sustainability in 

tourism, and it is only since recently that investigation into the topic is intensifying.  

Scott and Frew (2013) have consulted tourism experts about which in-trip ICT applications 

could best prompt travelers to opt for sustainable products or practices. LBS (73%) and 

intelligent transport systems (ITSs) (61%), which were both already referred to in chapters 

2.2.3.3. and 2.2.3.7., received the highest ratings together with Destination Management Systems 

(DMSs) (62%). However, only 48% of the experts considered sustainable tourism to be a “very 

important” factor in the design of eTourism applications; 30% regarded it as “fairly” important, 

20% as “neither important nor unimportant”. This result suggests that there is still a partial lack 

of awareness of ICTs’ potential in achieving sustainability goals. Also Touray and Jung (2010) 

conducted interviews with various governmental, community, and visitor stakeholders involved 

in STD in Manchester, in order to investigate their perceptions of ICTs’ sustainability potential. 

They found that apart from rather traditional STD techniques, for instance DMSs or GISs, also 

more recent digital technologies, such as Internet, E-mail, SMS, social media, and UGC, are 

considered highly useful to influence and engage with visitors, to inform them, to increase their 

awareness of a site, and to thus trigger sustainable on-site behavior. According to several 

stakeholders, audio guides represent particularly valuable interpretation and communication 

tools for Manchester’s heritage attractions: they help augment visitor awareness and steer 

tourists’ movements in order to prevent queues or overcrowding, as was already illustrated in 

chapter 2.2.3.5. with respect to mobile app usage in theme parks. Considering that audio guides 

are increasingly integrated today in mobile tourism applications, this serves as an ideal proof for 

the potential of mobile technologies to foster sustainability in tourism.  
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Liburd (2005), in her study of peripheral and rural tourism areas of Denmark, has put a specific 

focus on the relationship between mobile tourism services and sustainability. She underlines the 

need to provide high-quality information and services to tourists, which add value, are centered 

on customers’ needs and expectations, allow for dialogue, and communicate the uniqueness of a 

certain place. Furthermore, the author stresses the potential of mobile ICTs for tourism 

suppliers: they can directly get into contact with visitors, influence them by suggesting 

sustainability-friendly products, services or routes, and, thanks to GPS technology, they can even 

track their spatial behavior and monitor them. Based on these data, measures can then be taken 

to prevent environmental damage and to not exceed determinate carrying capacity limits. 

Furthermore, Liburd (2005) repeatedly places emphasis on the utmost need to involve multiple, 

especially local stakeholders and to gain the local community’s support for the creation of 

tourism policies. 

The above-mentioned argument that ICTs can assist in informing and communicating with 

tourists, in raising their awareness, and ultimately in prompting them to behave more 

sustainably, has been put forward by several other authors. Wheeller (2012) and Ashworth 

(2012) underline that almost by definition tourists are “cultural outsiders” (ibid., p. 279) and 

therefore lack knowledge as well as contextual sensitivity; information and communication are 

both necessary to make them understand the importance of a place and appreciate its value, and 

they can be simultaneously used by site managers as an instrument of control (Wheeller, 2012). 

Also Buhalis and Law (2008), Marcote and Bourdeau (2012), Liburd (2005) and Ali and Frew 

(2013) agree that a well-informed tourist is empowered to make conscious sustainable choices, 

he or she is better able to interact with local cultures and resources, and is more likely to have 

an interest in preserving them. Ali and Frew (2013) assent to this point and regard awareness, 

education, and motivation as the main factors prompting tourists to behave in a responsible and 

sustainable way. With regard to UNESCO WHSs, Cantoni (2013) underlines ICTs’ crucial role in 

preparing the visitor and in making him or her aware of the values and responsibilities linked to 

UNESCO. Weaver (2012) is convinced that sincere public awareness and appreciation are 

required to move beyond today’s “veneer environmentalism” (ibid., p. 32), and to generate 

sustainable conduct. Accurate information and interpretation – especially of heritage places – 

are also considered fundamental in order to avoid the “Disneyfication” (Ashworth, 2012: p. 278) 

or “commodification” (Wheeller., p. 287) of these properties (ICOMOS, 2005).          

Since 2008, Ali and Frew (2008; 2009; 2010; 2013) have been extensively investigating the 

application of ICTs for sustainable tourism, and they currently provide the most comprehensive 

and state-of-the-art research on the subject. Among the areas where ICTs can best unfold their 

potential to foster sustainable tourism the authors (Ali and Frew, 2010) name information 

management, tourist satisfaction, interpretation, effective partnerships, community 
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participation, and energy consumption. Information management refers mainly to tools such as 

DMSs, GISs, GPS, computer simulation, or Tourism Information Systems (TISs), which enable 

destination managers to monitor environmental data, to track tourists’ on-site movements, and 

to accordingly adjust their planning and management policies. Tourist satisfaction, identified by 

the UNWTO (2004) as a major factor in achieving STD, can be enhanced through ICTs by the 

provision of high-quality information. As was mentioned earlier, DMSs, LBS, and ITSs can give 

additional value to this information, especially if delivered through mobile devices. Mobile 

applications and LBS are also considered crucial to enhance interpretation, i.e. to improve 

tourists’ understanding and awareness of a place, and to familiarize them with local cultures and 

practices. Coordination of partnerships and community participation can also benefit from ICTs, 

for instance through DMSs, GISs, community informatics, or computer simulation. Virtual 

tourism, ITSs, and carbon calculators may in turn have positive impacts on energy usage.  

In their most recent publication, Ali and Frew (2013) provide a detailed illustration of how ICTs 

can support sustainable practices within tourism destinations, tourism businesses, and supply 

chains. In their state-of-the-art review on Information and Communication Technologies for 

Sustainable Tourism, they present a list of the most promising tools and systems, including GISs, 

computer simulation, DMSs, Environmental Management Information Systems (EMISs), GPS, 

specialist software, wireless and mobile technology, community informatics, carbon calculators, 

virtual tourism, social media, Radio-Frequency Identification (RFID), and gamification. Despite 

these multifold opportunities and an increasing awareness among tourism professionals of ICTs’ 

potential for STD, Ali and Frew (2013) emphasize that practical applications are still rather 

scarce.  

In the light of the central theme of this thesis, it is interesting to look at how Ali and Frew (2013) 

specifically judge mobile technologies’ potential to generate sustainable tourist behavior. 

Overall, the authors observe an incremental transformation of our “eWorld” into an “mWorld” 

(ibid., p. 28). In accordance with several previously mentioned authors, they consider GPS as a 

crucial mobile element, since it enables to track tourists, to interact with them, and to guide 

them by suggesting location-specific routes or POIs, especially in the form of LBS. As a 

consequence, tourists are better informed, they can better interpret and are more aware of the 

visited place, but they may also gain more satisfaction from the trip, which is a central 

sustainability factor (UNWTO, 2004). Furthermore, mobile maps and site-related multimedia 

content allow visitors the acquisition of more profound geographical knowledge and higher 

location-awareness; they can therefore interact more easily with the respective place (Ali and 

Frew 2013). In addition, Ali and Frew (2013) put emphasis on the considerable potential of QR 

codes – in combination with LBS – and of AR; cities such as Málaga in Spain (Layar, 2011) and 

Rosario in Argentina (HandAR, 2011) have developed AR-based apps to foster the use of public 



46 
 

transport. Ali and Frew (2013) also illustrate how mobile Near Field Communication (NFC) can 

be used to increase visitor satisfaction and to reduce resource use and abuse: the UNESCO world 

heritage city Cáceres, for instance, freely lends out NFC-enabled Google Nexus smartphones to 

visitors, which provide access to museums, value-adding textual and multimedia information, 

and the possibility to buy vouchers and goods. In the on-site stage, also translation applications 

can encourage sustainable behavior, since they allow for more interaction and interpersonal 

exchange between the visitor and the local population. According to the researchers (ibid.), 

mobile technologies, particularly apps, should be used both in the on-trip and in the pre-trip 

phases to inform and communicate with the customer, and to generate “education, awareness 

and readiness” (ibid., p. 111) to participate in sustainable practices; especially in the hotel sector 

the authors see great potential for such mobile applications that sensitize tourists prior to their 

arrival. Also restaurants could trigger more sustainable behavior among their guests, for 

instance by presenting the menu in the form of a mobile application, indicating in detail the 

origin of the respective ingredients and the amount of carbon used to produce the food. In the 

post-trip phase, the mobile sharing of information and multimedia on social networks is seen as 

part of the education and awareness generation process (ibid.). 

The repeated reference to ‘education’ in the context of mobile ICTs for sustainable tourism 

evidences that this research area is also strongly connected with the field of informal mobile 

learning (mLearning), given that the ultimate aim is to make the tourist learn about a certain 

place and to ‘educate’ him or her on how to behave responsibly and sustainably. In recent years, 

education researchers and professionals have dedicated increasing attention to mLearning 

(Kukulska-Hulme and Traxler, 2005; Sharples et al., 2009; Ally, 2009), which can be simply 

defined as “any educational interaction delivered through mobile technology and accessed at a 

[learner’s] convenience from any location” (EDUCAUSE, 2010), and which can occur in both 

formal and informal settings (Sampson et al., 2011). Looking specifically at the tourism industry, 

it seems that especially museums and cultural institutions have realized quite early and already 

rely heavily on the enormous potential of mobile technologies for education and learning 

purposes (Antoniou and Leporas, 2008; Tallon and Walker, 2008; Naismith et al., 2004; Naismith 

and Smith, 2009), also in the form of edutainment (Addis, 2005). A more detailed analysis of this 

field of research would, however, go beyond the scope of this thesis.  

Regarding UNESCO’s general commitment to education, ICTs (UNESCO, 2013c) and particularly 

mobile learning (UNESCO, 2013d) play already a significant role. When it comes to the WHSs, 

however, so far there appears to be a lack of awareness of mobile ICTs’ potential to foster 

sustainable tourism, even though the Convention clearly states the need for “educational and 

information programmes to strengthen appreciation and respect” (UNESCO, 1972: p. 13) among 

people for the cultural and natural sites. The manual for WHS managers (Pedersen, 2002) 
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emphasizes the need for communication, interpretation, and education initiatives to mitigate 

environmental impacts and to encourage sustainable visitor behavior, however, apart from 

video and audio material and online promotion, any further mention of ICTs is practically 

absent. The WH+ST Programme (UNESCO, 2012b) at least identifies technology, and explicitly 

apps, as valuable tools to create quality tourism products and services, to enhance people’s 

understanding of the sites’ OUV, and to encourage responsible behavior. Yet, concrete 

implementation guidelines and exemplifications are still lacking.  

Also outside UNESCO there has been only very limited research on how mobile technologies 

could be used in heritage site contexts. Owen, Buhalis and Pletinckx (2006) analyzed the use of 

technology in five cultural heritage sites in the UK. They concluded that ICTs are still highly 

underutilized at heritage sites, even though visitors expressed clear interest in technologies such 

as interactive mobile guides or AR. Boiano, Bowen and Gaia (2012) describe the development of 

a mobile application for Malta’s cultural heritage, focusing however on rather technical issues 

related to usability, design, and development, without a particular consideration of the specific 

characteristics of heritage sites.  

The aim of this thesis is therefore, to contribute to filling this research gap and to develop a 

mobile application specifically dedicated to the two WHSs in the canton of Ticino in Switzerland, 

the Castles of Bellinzona, a cultural WHS, and the natural WHS Monte San Giorgio. Prior to the 

presentation of this case study, a short literature review on mobile design and mobile usability 

will be provided in the following chapter. 

 

2.4. MOBILE DESIGN AND DEVELOPMENT  

2.4.1. MOBILE DESIGN 

There exist today numerous models and approaches to the design process of a mobile 

application. A common denominator is clearly today’s focus on the User Experience (UX) and 

consequently the application of interaction design and User-Centered Design (UCD) processes 

(Jones and Marsden, 2006; Preece, Rogers and Sharp, 2011; Hartson and Pyla, 2012; Paolini, 

Mainetti and Bolchini, 2006). This means a turn away from purely technology-centered 

approaches, even though technology continues to represent a crucial innovation driver and 

“thought-provoking tool” (Jones and Marsden, 2006: p. 73).  

UX can be defined as  

the totality of the […] effects felt by a user as a result of interaction with, and the usage 
context of, a system, device, or product, including the influence of usability, usefulness, 
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and emotional impact during interaction, and savoring the memory after interaction. 
(Hartson and Pyla, 2012: p. 5) 

This definition indicates that UX goes well beyond usability issues, entailing also social and 

cultural interaction, value-sensitive design, emotional impact, fun, and aesthetics (ibid.). Marcus 

(2012b), often referred to as a “pioneer of user experience” (UX, 2013), illustrates how a mobile 

UCD approach links the process of software, hardware and User-Interface (UI) development to 

the people who will ultimately make use of the product or the service. UCD processes thus 

constantly focus on the user, and comprise the partially iterative tasks of plan, research, analyze, 

design, implement, evaluate, and document (Marcus, 2012b). This approach is similar to Hartson 

and Pyla’s (2012) UX process lifecycle template, the so-called ‘Wheel’, consisting of analyze, 

design, implement, and evaluate, which often are to be carried out on an iterative basis. Figure 

12 illustrates more in detail the pre-design part of the UX lifecycle according to Hartson and Pyla 

(2012), which is of major interest in the framework of this thesis. The design phase is in fact 

preceded by four main stages, namely “Contextual Inquiry”, “Contextual Analysis”, “Needs and 

Requirements”, and “Design-informing Models”.   

 

FIGURE 12.  Pre-design part of the UX lifecycle, Source: Hartson and Pyla (2012: p. 85). 

 

The communication character of websites has been emphasized by several authors (Cantoni, Di 

Blas and Bolchini, 2003; Cantoni and Piccini, 2004; Van der Geest, 2001); also Marcus (2012c) 

considers communication as a fundamental characteristic of computing and of Human-Computer 

Interaction (HCI). He refers to main communication theories and applied semiotics of Eco, 

Pierce, and Lévi-Strauss to define the major UI components, namely metaphors, mental models, 

navigation, interaction, and appearance (‘look-and-feel’). 

Paolini, Mainetti and Bolchini (2006) similarly focus on the communication aspect in the design 

of web and mobile applications, by presenting the so-called Interactive Dialogue Model (IDM), 

which is particularly suitable for information- or content-rich applications (Bolchini and Paolini, 

2004b; 2006). As its name suggests, the IDM considers the interaction between the user and an 

application as a dialogue, and accordingly shapes the overall application development process. 

This process is divided into six major, often iterative steps, which are illustrated in figure 13, 
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namely requirement analysis, design, interface/interaction design, content development, 

software development, and usability/accessibility assessment.  

 

 

FIGURE 13.  Development of a web or mobile application, Source: Paolini, Mainetti and Bolchini (2006). 

 

It goes without saying that a vast range of mobile design techniques and approaches do exist 

today (Bolchini and Paolini, 2006; Jones and Marsden, 2006; Dykstra-Erickson, MacKay and 

Aronwitz, 2001; Hartson and Pyla, 2012), the detailed description of which would, however, go 

beyond the scope of this thesis. Also, this work will not describe the overall design process of the 

application dedicated to Ticino’s UNESCO WHSs, but it will focus mainly on the requirement 

elicitation and the conceptual design – relying predominantly on the concepts put forward in 

Paolini, Mainetti and Bolchini’s (2006) IDM –, as well as on the evaluation of the application’s 

usability. These three elements of the design process will be presented more in detail in the 

following paragraphs. 

 

2.4.2. REQUIREMENT ELICITATION 

As was shown in the models introduced above, the first important step in the development 

process of a mobile application is the precise definition of its requirements, a process also 

referred to as Requirements Engineering (Yu, 1997; Cantoni, Di Blas and Bolchini, 2003). 

Requirements specify what an application has to fulfill in terms of content, services, features, 

technology, graphics, layout, and information architecture (Paolini, Mainetti and Bolchini, 2006), 

and they can be simply defined as “what is required to support user or customer work activity 

needs” (Hartson and Pyla, 2012: p. 163).  

There exist more and less formalized approaches to eliciting requirements for a mobile 

application. Jones and Marsden (2006) underline the general importance of understanding 

users’ contexts, needs, attitudes, and expectations, and the researchers recommend, inter alia, 

first-hand investigations, field studies, naturalistic observations, focus groups, and interviews, 

based on which personas, i.e. user profiles, and user scenarios can be built. User scenarios 
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are generally considered very useful for designing or evaluating any kind of HCI (Carroll, 2000), 

and they can be simply defined as “stories about people and their activities” (ibid.: p. 46), 

typically including a setting and an actor or agent who has goals and objectives, and who carries 

out a determinate sequence of actions or tasks (ibid.). User scenarios are based on the prior 

definition of user profiles or personas (Cooper, 1999; Pruitt and Grudin, 2003; Bolchini and 

Paolini, 2004a)7, which describe in detail different types of users, not individuals (Jones and 

Marsden, 2006). Subsequent to this more generic elicitation of users’ goals and activities via 

personas and user scenarios, Jones and Marsden (2006) suggest to structure them, for instance 

in the form of a hierarchical task analysis.  

The i* framework (Yu, 1997), the WAAD (Work Activity Affinity Diagram) (Hartson and Pyla, 

2012), the KAOS model (Van Lamsweerde and Letier, 2004), or the UML (Unified Modeling 

Language) use case diagrams (Li, Liu and He, 2001) are just some examples of numerous 

methods to assess requirements. A further approach to eliciting requirements is the AWARE 

(Analysis of Web Application REquirements) model (Bolchini and Paolini, 2004a; Cantoni, Di 

Blas and Bolchini, 2003; Cantoni and Tardini, 2006; Paolini, Mainetti and Bolchini, 2006), a goal-

oriented, conceptual tool that is partially based on the i* framework. This model was originally 

conceived to identify web application requirements, but, as is underlined by Paolini, Mainetti 

and Bolchini (2006), it applies basically to any kind of “communication project” (ibid., p. 29), and 

thus also to mobile applications. All relevant project stakeholders – i.e. both users and those 

who commission or run an application – and their goals assume a central role in the AWARE 

framework; whereas users’ goals generally reflect their motivations or objectives of interaction 

with an application, the remaining main stakeholders’ goals are usually influenced by their 

vision or their business model (Cantoni and Tardini, 2006; Paolini, Mainetti and Bolchini, 2006). 

All stakeholders’ goals, i.e. “wished state[s] of affairs” (Bolchini and Paolini, 2004a: p. 88)” or 

“high-level objectives” (ibid., p. 91), have to be further refined into sub-goals, tasks – defined as 

“high-level user activities” (ibid., p.88) –, and finally into concrete requirements. Also 

stakeholders’ soft goals are to be taken into consideration, in order to define non-functional and 

more qualitative application requirements, for instance information accessibility, accuracy, 

content currency, or security (Chung, 2000). Both stakeholders and their goals have to be 

prioritized to determine the essential application objectives. In addition, the formulation of 

already mentioned user scenarios facilitates the requirements elicitation and refinement 

process. The overall requirement refinement represents again an iterative process (ibid.; 

                                                           
7 The terms ‘user profiles’ and ‘personas’ are mostly used interchangeably (Marcus, 2012c), but some 
authors make a distinction between them. Cantoni, Di Blas and Bolchini (2003) describe a ‘user profile’ as 
a typology of people with several, stable characteristics, a ‘persona’ instead as defined by one single 
“personal” characteristic. In this thesis, the terms will be used interchangeably.   
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Cantoni and Tardini, 2006). Moreover, it is important already at this stage to keep in mind major 

project constraints, such as budget or time.  

The identified functional and non-functional requirements can ultimately be classified into eight 

different categories, namely content, structure of the content, access paths to content, 

navigation, presentation, user operation, system operation, and interaction; they will form the 

basic input for the subsequent design process (Cantoni, Di Blas and Bolchini, 2003).  

 

2.4.3. CONCEPTUAL MOBILE DESIGN 

According to Paolini, Mainetti and Bolchini’s (2006) IDM, the requirement analysis is to be 

followed by the application’s design. The authors divide the design phase into three parts, i.e. the 

conceptual, the logical, and the page design. Whereas the conceptual design phase is considered 

almost identical for web and mobile applications, Paolini, Mainetti and Bolchini (2006) suggest 

different approaches regarding logical and page design. Apart from technical aspects, these 

differences lie mainly in the context of use, which is also emphasized by Hartson and Pyla 

(2012): a website is more likely to be accessed from a large-screen desktop computer, probably 

from home, and in a calm environment; mobile devices, in turn, are more frequently used “on the 

move” and in many different contexts, where the often walking or standing user’s attention may 

be impeded due to other stimuli in his or her surroundings. This aspect mainly entails 

differences in content and content structure for the two channels, and Paolini, Mainetti and 

Bolchini (2006) recommend limiting the number of topics for mobile applications, shortening 

and subdividing contents, and replacing some textual information with multimedia. 

Furthermore, also the distinct screen and keyboard sizes, pointing and output devices, as well as 

storage and computing capacities bring about important mobile-specific design implications 

(Bolchini and Paolini, 2006).  

As was already mentioned above, this thesis will mainly focus on the description of the 

conceptual design of the mobile app for Ticino’s WHSs, namely on its contents and 

functionalities, information architecture, and navigation (Paolini, Mainetti and Bolchini, 2006). 

For this reason, it is useful to introduce the three basic elements of the conceptual IDM 

framework, namely Topics or Kinds of Topics (1), Relevant Semantic Relations (2), and Groups of 

Topics or Multiple Groups of Topics (3). Topics refer to single themes of a conversation between 

the user and the application, whereas Kinds of Topics (or Multiple Topics) are broader content 

categories containing several topics with similar characteristics. Relevant Semantic Relations (or 

Changes of Subject) determine how users can pass from one topic to another. Groups of Topics 

define how possible subjects of a dialogue (topics) are grouped and made accessible to the user; 
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multiple groups of topics are families of groups of topics. In the subsequent logical design phase, 

topics are organized into dialogue acts and possible dialogue flows across these units are 

determined; dialogue acts determine more precisely how topics are narrated to the user 

(Bolchini and Paolini, 2006; Paolini, Mainetti and Bolchini, 2006). Parts of these concepts will be 

applied later in the design phase of this research.  

Apart from the requirement analysis and the conceptual design of the mobile app for Ticino’s 

WHSs, this thesis will also focus on the evaluation of its usability. In the following, a short 

literature review on the subject will therefore be presented.  

 

2.4.4. USABILITY ANALYSIS 

Usability has transformed from a “nice to have” feature into an indispensable necessity for an 

application’s success and a positive, value-adding user experience (Nielsen, 2003). There exist 

numerous different definitions of usability. The International Organization for Standardization 

(ISO), in 1998, defined usability as the “[e]xtent to which a product can be used by specified 

users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified 

context of use” (Cantoni, Di Blas and Bolchini, 2003: p. 24). Based on their Website 

Communication Model (WCM), Cantoni and Tardini (2006: p. 129-130) consider usability as  

the adequacy of contents/functionalities (pillar I [of the WCM]) and accessibility tools 
(pillar II), between themselves and with respect to the users (pillar IV) and the relevant 
context (world). However, this adequacy has to be measured taking into consideration 
the goals of people who commission, project, develop, promote and run the website 
(pillar III). (Cantoni and Tardini, 2006: p. 129-130)  

In general, two fundamental approaches to usability testing can be distinguished (Brinck, Gergle 

and Wood, 2002; Cantoni, Di Blas and Bolchini, 2003; Triacca, Inversini and Cantoni, 2005), 

namely 

I. methods based on empirical tests, so-called user-based, user-testing, or empirical testing 

methods, and 

II. inspective, expert-based methods, so-called inspection methods or expert reviews. 

Table 2 shows an overview of the most used usability evaluation methods. In general, usability 

evaluation techniques within both categories can be either heuristic-driven, i.e. based on 

checklists and usability principles, or task-driven, with tasks usually being derived from user 

scenarios (Triacca, Inversini and Bolchini, 2005; Inversini and Cantoni, 2009). John and Marsden 

(2006) as well as Zhang and Adipat (2005) highlight the importance of hybrid approaches to 

usability, that combine laboratory and field studies. This is particularly true for the evaluation of 

mobile applications’ usability (ibid.).  



53 
 

 

TABLE 2.  Usability methods overview, Sources: Cantoni, Di Blas and Bolchini (2003); Triacca, Inversini and 
Bolchini (2005); Zangerl et al. (2011); Nielsen and Mack (1994); Nielsen and Budiu (2013). 

 

The just illustrated two main evaluation approaches have been combined in the so-called MiLE+ 

method, which was developed in cooperation of the Politecnico of Milan and the Università della 

Svizzera italiana, to assess the usability of hypermedia and interactive applications, mainly on 

the web (Triacca, Inversini and Bolchini, 2005; Triacca and Bolchini, 2004; Cantoni, Di Blas and 

Bolchini, 2003). The method is divided into an “application-independent” or “technical” 

inspection, and an “application-dependent” or “user experience” analysis. The former focuses on 

general usability parameters related to content, navigation, technology/performance, and 

interface design, which can be evaluated independently from the application’s purposes and 

users, based on a Usability Kit (U-Kit) of heuristics and scenarios. The latter takes into account 

the context, realistic user profiles and scenarios of use, as well as all stakeholders’ goals with 

respect to the application; it consists of a Scenario-based User Testing and of a User Experience 

Inspection, based on a User Experience KIT, i.e. scenarios and User Experience Indicators (UEIs). 

Also the UsERA (User Experience Risk Assessment) model provides a new approach to studying 

usability, by synergizing usability and usage analysis to detect user experience risks (Inversini, 

Cantoni and Bolchini, 2011). 

So far, usability frameworks and studies have clearly focused on web applications (Nielsen and 

Mack, 1994; Triacca, Inversini and Bolchini, 2005; Cantoni and Tardini, 2006; Cantoni, Di Blas 

and Bolchini, 2003; Brinck, J., Gergle, D., and Wood, S.D., 2002; Inversini, Cantoni and Bolchini, 

2011; Carole, 2008; Garrett, 2011). Even though many web usability concepts can be applied to 

mobile technologies (Nielsen and Budiu, 2013), it is crucial to always keep in mind the specific 

characteristics of mobile devices, such as small screens, lower display resolutions, connectivity 

issues, non-traditional input and navigation methods, limited processing capabilities and power, 

as well as mobility, i.e. frequently changing situational contexts of use and surrounding stimuli 

(Zhang and Adipat, 2005; Chincholle et al., 2002; Coursaris and Kim, 2011). Especially the small 

Inspection Methods 

• Guideline Review 
• Heuristic Evaluation 
• Cognitive Walkthrough 
• Pluralistic Walkthrough 
• Consistency Inspection 

User-Based Methods 

• Performance Measurement 
• Log File Analysis 
• Thinking Aloud 
• Contextual Inquiry 
• Interviews 
• Focus Group 
• Questionnaires 
• Participatory Evaluation 
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screen characteristic makes it necessary to use short texts, to limit the number of features to the 

essential ones, and to generally focus the user’s attention on the essential content (Nielsen and 

Budiu, 2013). Moreover, several authors underline that mobile users tend to show less patience 

and focus less on the device than when they are utilizing desktop computers, so that the right 

information has to be provided fast (Chincholle et al., 2002; Egger and Joos, 2010). All these 

aspects make usability an even more crucial matter for mobile than for other technologies 

(Nielsen and Budiu, 2013; Coursaris and Kim, 2011). Zhang and Adipat (2005) and Coursaris 

and Kim (2011) offer a good overview of past mobile usability studies, but it becomes clear that 

there is still a lack of research in this specific field (ibid.; John and Marsden, 2006).  

The usability study of this Master thesis will be based on the MiLE+ method. However, as will be 

illustrated more in detail in chapter 3, the author will only carry out an expert inspection, 

leaving a user experience analysis, the second major element of MiLE+, to future research.  
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Chapter 3. Methodology 

3.1. CASE STUDY: DEVELOPING A MOBILE APPLICATION FOR TICINO’S WORLD 

HERITAGE SITES  

For this Master thesis, a case study approach was chosen as a research method. A case study can 

be simply defined as “the study of an example – a case – of the phenomenon being researched” 

(Veal, 2006: p. 108). The case study itself can encompass multiple kinds of both quantitative and 

qualitative methodologies (Yin, 2008). As further characteristics, Yin (2008) mentions the use of 

numerous sources of evidence, the consequential variety of data, and in general the 

comprehensive investigation of the respective case in its real-life context. By definition, this type 

of methodology refers to a specific case, and does therefore not claim the general or universal 

representativeness of its findings and results (Veal, 2006). Nevertheless, a case study can 

produce valid contributions to the theory or policy under study in an explanatory or evaluative 

research respectively (ibid.). Table 3 summarizes the major research purposes that may be 

pursued by a case study. 

Type of research Research purpose 

Explanatory research 1. Testing a single existing theory 

2. Testing alternative/competing theories 

3. Developing theory where none exists 

Evaluative research 1. Testing effectiveness of a single policy 

2. Testing alternative/competing policies 

3. Establishing need for policy measures 

TABLE 3.  Scenarios for case study research, Source: Veal (2006: p. 110) (modified). 

The present case study can be considered as the preliminary phase of new theory development: 

the aim is to understand how a mobile application for a WHS has to be designed and developed, 

for which, as was mentioned in the literature review in chapter 2, so far no theories have been 

developed. The case focuses on the two WHSs in Ticino, namely the ‘Three Castles, Defensive 

Wall and Ramparts of the Market-Town of Bellinzona’ and ‘Monte San Giorgio’. Before 

presenting the main methodologies that were chosen within this case study, the author will 

briefly introduce the two sites under study.  

The cultural site ‘Three Castles, Defensive Wall and Ramparts of the Market-Town of Bellinzona’ 

and the natural site ‘Monte San Giorgio’ form a unique combination of heritage within Ticino. In 

fact, the canton is the only one in Switzerland that can boast the presence of two WHSs on its 

territory. Overall, as of September 29, 2013, Switzerland has eleven properties inscribed in the 

WHL, eight cultural and three natural ones (UNESCO Destination Switzerland, 2013).  
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The world heritage of Bellinzona, the administrative capital of the canton, was inscribed in the 

list in the year 2000 (UNESCO, 2013e). The fortified ensemble of the city was considered an 

“outstanding example of a late medieval defensive structure guarding a key strategic Alpine 

pass” (ibid.). This strategic role of Bellinzona was due to its geographic position that allowed it, 

via the Ticino valley, to control access to the major Alpine passes into Northern Italy. Today, the 

core of the site is without doubt the three castles, i.e. Castelgrande, Montebello, and Sasso 

Corbaro.  The site is managed by the city’s DMO, Bellinzona Turismo e Eventi, and, apart from 

the fortified ensemble, it includes also museums and temporary exhibitions.  

In an interview with the author on November 12, 2012, Gian Luca Cantarelli, director of 

Bellinzona Turismo and manager of Bellinzona’s WHS, underlined the enormous significance of 

the UNESCO label for the site, especially in terms of marketing. Moreover, he confirmed that 

visitor numbers to Bellinzona have been increasing thanks to its nomination as a WHS in 2000. 

In 2012, attendance figures at the museums and exhibitions increased by 25% compared to the 

previous year, reaching around 43.000 people. According to Bellinzona Turismo, the majority of 

visitors are adults (24%), cultural/UNESCO tourists (20%), families (17%), and students (14%). 

Some visitors come with the Swiss Museum Pass (11%) or in groups (10%).8 

According to Mr. Cantarelli, worldwide interest in UNESCO and its WHL seems to be increasing, 

which represents a big opportunity for his and other sites to attract tourists and increase 

visibility. However, higher visitor numbers are also closely linked to the major challenge 

mentioned by the DMO director, i.e. the reconciliation of touristic and economic development of 

the site with its historical and cultural preservation. Especially because of the planned opening 

of the Gotthard Base Tunnel (Alptransit) in 2016 and the expected considerable rise of visitors 

from Northern Switzerland, the DMO will have to find a compromise between the two extremes 

of maximum touristic exploitation and maximum historic conservation.  

The natural world heritage Monte San Giorgio is a transnational site, situated between the 

southern part of Ticino and the Italian region Lombardy, beside Lake Lugano. The Swiss part of 

the wooded, pyramid-shaped mountain was inscribed in the list in 2003; the Italian side was 

added later in 2010 (UNESCO, 2013f). According to the World Heritage Committee, “Monte San 

Giorgio is the single best known record of marine life in the Triassic period [245-230 million 

years ago], and records important remains of life on land as well” (ibid.). Especially the 

mountain’s treasure of fossils, stemming from five different fossiliferous levels, is considered of 

Outstanding Universal Value (OUV): it includes records of marine life in a tropical lagoon, such 

as reptiles, fish, ammonites, bivalves, echinoderms, and crustaceans, as well as remains of land-

based plants, reptiles, and insects. Monte San Giorgio is therefore a worldwide reference point 

                                                           
8 The remaining 4% are categorized by the DMO as „other“.  



57 
 

for geological and paleontological researchers. The property is managed by the Monte San 

Giorgio Foundation (Fondazione Monte San Giorgio), in collaboration with the region’s DMO, the 

Ente Turistico del Mendrisiotto e Basso Ceresio (ETMBC). One of the most recent fruits of this 

cooperation is the new Fossil Museum in Meride, which was inaugurated in October 2012.  

Director of ETMBC Nadia Fontana-Lupi, in an interview with the author on April 10, 2013, stated 

as a main challenge with regard to Monte San Giorgio the partial intangibility of its value and of 

its heritage. Whereas the Castles of Bellinzona, for instance, are graspable and impressive by 

their mere exterior appearance, Monte San Giorgio necessitates much more imagination and 

background knowledge in order to understand its outstanding value, and to comprehend 

something that is basically “dead”. Moreover, Ms. Fontana-Lupi emphasized that for many years 

Monte San Giorgio has rather been considered as a problem than as an opportunity for the 

region, and it is only since approximately 2003, when the Swiss part of the site was inscribed in 

the WHL, that serious efforts are being implemented to create a touristic “product Monte San 

Giorgio” and to enhance the property’s worldwide visibility. The label UNESCO thus also poses a 

huge pressure on the region to adequately host and offer an experience to the people who visit 

the site. Insufficient accessibility by public means of transport, as well as diverse interests of 

numerous local and regional stakeholders, particularly from the political sphere, constitute 

further challenges in the development of Monte San Giorgio as a touristic attraction.  

Currently, no detailed market research on Monte San Giorgio is available. The ETMBC estimates, 

however, that most visitors come from Switzerland, Italy, and Germany, and that most of them 

are cultural tourists, families with children, or school classes on excursion. As for the new Fossil 

Museum, current visitor numbers amount to around 1.000 per month, as was stated in an e-mail 

interview with the museum director Alessia Vandelli, on April 16, 2013.  

 

These short introductions to Ticino’s WHSs clearly evidence the considerable diversity and 

dissimilarity of the two properties, which made an inclusion of both sites in one single mobile 

application a major challenge. Especially the combination of a natural and a cultural site 

required particular consideration in the design phase.  
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3.2. BENCHMARK ANALYSIS OF MOBILE APPLICATIONS FOR UNESCO WORLD 

HERITAGE SITES 

The main objectives of the benchmark analysis were to find out which other WHSs already had a 

mobile application, and what were these apps’ main functionalities and contents. The 

methodology applied for this purpose consisted of four main steps. 

Firstly, on July 21, 2013, a list of all WHSs was created, indicating the name of the site, the 

respective continent and country, and whether it is a cultural, natural, or mixed heritage.  

In the second step, on July 22 and 23, 2013, a research in the Swiss iTunes Store was carried out 

to identify which WHSs already had a mobile application for iPhone and/or iPad. For this 

purpose, the names of the sites were entered into the search form in English as well as in 

German, Italian and French, three of the four official languages in Switzerland. Applications in 

any language were taken into consideration, but only those that were specifically dedicated to 

the respective WHS. Each application’s link, its cost and related comments (if applicable) were 

considered and inserted in the previously created list of WHSs. If several apps were available for 

one property, they were all listed but only one of them was selected for the subsequent analysis. 

In this selection, priority was given to apps with higher ratings (if available), apps that had 

received an award, apps from official sources (e.g. a DMO), or apps whose description in the 

iTunes Store contained explicit references to UNESCO or to world heritage. If an app contained 

several WHSs in a region, it was also considered in the analysis. If one developing company, such 

as for instance eGate, iTourism, or VoyagerItS, offered identically structured applications for 

several properties, they were all listed, but only one of them was later analyzed exemplarily. In 

total, 23 app companies provided apps for more than one WHS. In order to analyze one 

application per each of these providers, in three cases two applications for one site had to be 

analyzed. If several applications were offered by the same company, but had different, explicitly 

mentioned authors, they were all analyzed. 

Furthermore, it is important to note that clearly distinguishable travel or city guides were not 

considered for the analysis, since the aim was to find applications devoted to specific WHSs, not 

to entire cities or regions. Also apps consisting exclusively of maps, pictures, or videos were not 

accounted for in the analysis, even if they were dedicated to a specific WHS. The same goes for 

applications that were mere electronic versions of booklets or books, allowing only to swipe 

through pages of texts and pictures. Audio guides were considered instead, if they were 

dedicated to a specific WHS. 

On July 24 and 25, 2013, a research on the online platform Google Play was performed, with the 

exclusive aim to identify for which WHSs an Android application was available. Even if more 
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applications were offered for one site, only one was chosen based on the above-mentioned 

criteria, i.e. ratings, awards, official sources, and reference to UNESCO. If the only available 

Android application was identical to the/an iOS one, this was recorded in a separate column and 

considered for the following analysis. An Android application was found for 77 properties, which 

in 50 cases (64.9%) was identical to the iOS app. Thus, this research revealed that the number of 

WHSs with an iOS app was almost double the number of those having Android apps – 140 vs. 77 

–, and that in fact about 65% of the latter were identical to those retrieved in the iTunes store. 

Therefore, the author decided not to consider Android applications in the following analysis.  

In the third step, the retrieved English, German, Italian, Spanish, Portuguese, and Czech iOS 

applications for iPhone and iPad were investigated with the help of an analysis grid designed to 

identify and rank the applications’ contents and functionalities (Lizzi, Prosino and Cantoni, 

2013). This grid is based on indicators, i.e. pieces of content or functionality that should be 

relevant both for the domain and for the users (Cantoni et al., 2007). “Content” refers to 

information presented in the form of text, pictures, audio, or video; a “functionality” represents 

an action that can be performed by the user, such as searching or sharing (Lizzi, Prosino and 

Cantoni, 2013). The list of relevant indicators for the domain of UNESCO WHS applications was 

determined by means of an explorative analysis, in which the inspector browsed through a 

series of sample applications and identified their features with regard to contents and 

functionalities. These indicators were then bundled into categories and sub-categories. 

Following this, the author inspected the identified applications’ contents and functionalities by 

means of the created grid, indicating the presence or absence of an indicator in an application 

with the values 1 and 0 respectively. It is important to emphasize, however, that the chosen 

approach being purely quantitative, it does not yield any information on the quality of the 

investigated apps.  

Referring to Lizzi, Prosino and Cantoni (2013), the just illustrated analysis process can be 

summarized in five major phases, namely domain identification, key players identification, 

indicators identification, application analysis, and data collection. An overview of these steps is 

represented in figure 14. For this thesis, the domain of UNESCO WHSs and mobile technologies 

was determined by the chosen case study; as key players all WHSs with a mobile application can 

be considered.  
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FIGURE 14.  Grid-based methodology for application analysis, Source: Lizzi, Prosino and Cantoni (2013) 
(modified). 

 

In addition to the analysis grid, the author also collected data about the applications’ 

descriptions available on the iTunes Store, and about potential intended audiences. Due to a lack 

of language competencies, ten Japanese applications of one provider, and one Korean application 

could not be taken into consideration in the whole analysis. 

In the fourth and final step, in order to provide a summarizing overview of the analyzed 

applications’ most prominent contents and functionalities, and to identify significant patterns 

and typologies, the researcher determined four major dimensions, which were placed along two 

axes: “Information” and “Entertainment/Social Media” on one axis, “Cultural/Natural Tourism 

(UNESCO)” and “Leisure Tourism” on the second one.  For each dimension, the author selected 

the nine most related indicators from the previously developed grid. For the category 

“Entertainment/Social Media”, some pairs of indicators were combined into one, in order to 

create indicators of comparable relevance on all four dimensions. These dimensions and 

indicators served then to visualize the benchmark results through both a matrix and a radar 

diagram. The researcher particularly aimed at identifying if natural and cultural WHSs showed 

different tendencies or patterns, and if varying typologies could also be observed according to 

distinct world regions. The matrix was supposed to provide a more generic and more compact 

overview of results, since it treats the four dimensions as extreme points and thus allocates a 

determinate point to each single analyzed application. The value on the y-axis represents the 

difference in indicator values for “Information” and “Entertainment/Social Media”, the value on 

the x-axis is calculated through the differential of values for “Cultural/Natural Tourism 

(UNESCO)” and “Leisure Tourism”. The so-called radar or spider diagram, instead, was expected 

to offer a sort of “zoom-in” view of the benchmark results, since it visualizes each site’s values 

along the four dimensions, thus enabling to more easily detect patterns and correlations among 

them.   

1. Domain identification  

2. Key players identification  

3. Indicators identification 

4. Application analysis 

5. Data collection 
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As limitations of this methodology it has to be mentioned that, the researcher being located in 

Switzerland, only the Swiss iTunes Store could be accessed, which may limit the number of 

retrieved applications and of available ratings. In addition, the presence and functioning of 

location-based and AR features was difficult to identify, given that the author was not physically 

present at the respective sites. Moreover, in the indicator-based analysis ten Japanese 

applications of one provider and one Korean application could not be considered due to a lack of 

language competencies. Also, the indicator-based analysis represents a fundamentally 

quantitative approach and does therefore not allow for direct qualitative judgments. A final 

limitation is the fact that only iOS applications were taken into consideration. One justification, 

as was mentioned earlier, is that the number of retrieved iOS apps was almost double the 

number of Android apps, and more than half of the latter were identical to the iOS applications. 

Moreover, the focus on iOS apps can also partially be justified by the fact that the app for Ticino’s 

WHSs would initially only be developed for iPhone and iPad, as was mentioned earlier. It is 

important to note that in Switzerland, the main source market for Ticino’s tourism sector with a 

share of 59.7% of overnights in 2012 (Zoltan, Guglielmetti and Tettamanti, 2013), iOS is still 

clearly dominating over Android (cf. figure 15), accounting for around 64% of mobile operating 

systems compared to Android’s 33% (as of May 2013). However, in Germany and Italy, the 

second (13.6%) and third (5.9%) sources of overnights in Ticino, Android has recently taken 

over iOS, and now makes up 58% and 48% respectively, compared to iOS’s shares of 35% and 

40% (StatCounter Global Stats, 2013b; 2013c). 

 

FIGURE 15.  Top 8 mobile operating systems in Switzerland from October 2012 to May 2013, Source: 
StatCounter Global Stats, 2013a. 
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3.3. REQUIREMENT ELICITATION 

Following the benchmark analysis, the main focus was put on the case study of the present 

research, i.e. the development of a mobile application for the two WHSs in Ticino, namely the 

‘Three Castles, Defensive Wall and Ramparts of the Market-Town of Bellinzona’ (UNESCO, 

2013e) and the ‘Monte San Giorgio’ (UNESCO, 2013f). For this purpose, the author primarily 

followed the methodology suggested by Paolini, Mainetti and Bolchini (2006), which was 

already introduced briefly in chapter 2.4.1. and which is again presented here in figure 16. A 

particular focus was put on the requirement analysis, the conceptual design, and the usability 

study of the app. The methodologies applied in these three phases will be illustrated in the 

following.  

 

FIGURE 16.  Development of a web or mobile application, Source: Paolini, Mainetti and Bolchini. (2006). 

In order to elicit the major application requirements, the author mainly oriented herself towards 

the AWARE model, which was presented already in chapter 2.4.2. For this purpose, first of all, 

the stakeholders related to the new mobile application for the two WHSs in Ticino had to be 

identified. As was illustrated in chapter 2.4.2., their goals and expectations regarding the mobile 

app are essential in the definition of its requirements. The most important stakeholders in the 

present case study were the following persons and entities:   

i. Orange Communications SA; 

ii. webatelier.net, eLab, and the UNESCO Chair (in ‘ICT to develop and promote sustainable 

tourism in the World Heritage Sites’) at Università della Svizzera italiana; 

iii. DMOs of Bellinzona (Bellinzona Turismo e Eventi) and of the region Mendrisiotto (Ente 

Turistico del Mendrisiotto e Basso Ceresio); 

iv. Site Managers of Monte San Giorgio and Bellinzona Castles; 

v. Fondazione Monte San Giorgio; 

vi. DMO of Ticino (Ticino Turismo); 

vii. Swiss entities and organizations related to UNESCO (Swiss National Commission for 

UNESCO, UNESCO Destination Switzerland); 

viii. Visitors of the two WHSs, i.e. the potential future users of the mobile application. 

 

Requirement 
Analysis
  

Design 
Interface/ 
Interaction 

Design 

Content 
development 

Software 
development 

Usability/ 

Accessibility 
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This thesis focused mainly on eliciting the application’s requirements based on the most 

important stakeholders on the supply side (i. – vii.). For this purpose, in-depth, semi-

structured interviews were carried out with, in total, eight representatives, with the support of 

USI Master students in ‘International Tourism’ of the course ‘New Media for Tourism 

Communication’ taught by Prof. Lorenzo Cantoni. On November 9, 2012, at the Fossil Museum of 

Meride, the author and the students interviewed Nadia Fontana-Lupi, director of Ente Turistico 

del Mendrisiotto e Basso Ceresio, Giovanna Staub, site manager of Monte San Giorgio and 

member of the Fondazione Monte San Giorgio, Alessia Vandelli, director of the Fossil Museum of 

Meride, Julia Roos, Product Manager at Ticino Turismo, and Beat Ruppen, director of the 

Foundation ‘UNESCO World Heritage Swiss Alps Jungfrau-Aletsch’, member of the Swiss 

National Commission for UNESCO, and co-founder and vice-president of the organization 

UNESCO Destination Switzerland. On November 12, 2012, Gian Luca Cantarelli, director of 

Bellinzona Turismo e Eventi, and Marco Molinari, site manager of Bellinzona’s world heritage, 

were interviewed in Bellinzona, at the tourism office of the city. On November 19, 2012, Mattias 

Nutt, director of UNESCO Destination Switzerland, answered to the interview questions via mail. 

All the face-to-face interviews had a duration of approximately 30 to 45 minutes. The interviews 

were carried out in German, Italian, or English, according to the language preferred by the 

respective interviewee.  

For both WHSs, an unstructured, guiding interview protocol with open-ended questions had 

been prepared prior to the respective interviews. These questions related to three main topics: 

visitor profile, information on the World Heritage Site, and suggestions and goals related to the 

mobile application. The two lists of questions can be found in the annexes 1 (Monte San Giorgio) 

and 2 (Bellinzona). For the interviews with the representatives of Ticino and UNESCO, i.e. Julia 

Roos, Mattias Nutt, and Beat Ruppen, a shortened set of open-ended questions was used, 

comprising questions on both WHSs; they are presented in annex 3. 

Moreover, in addition to constant e-mail and telephone exchanges with the stakeholders on the 

supply side, unstructured meetings with all of them were held on a regular basis, in order to 

receive their feedback on the respective status of the project. These meetings were also an 

occasion to identify the major expectations and goals of Emilio Aliverti, regional sales director of 

Orange Communications SA in Ticino, and of Prof. Lorenzo Cantoni, scientific director of the 

webatelier.net laboratory and chair holder of the UNESCO chair at USI. 

In the next step, based on the stakeholders’ inputs, their main interests and objectives with 

respect to the new app were listed and synthesized, and served to elicit the application’s 

requirements. Particular weight was given to the most important stakeholders related to the 

new application, namely the two DMOs and the site managers, and their goals, expectations, and 
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observations within each category of the interview protocol were analyzed in detail. 

Furthermore, in this phase of the design process, the major limitations regarding the 

development of the new app were taken into account.   

Finally, and again on the basis of the stakeholders’ inputs, a library of user profiles and user 

scenarios was defined, for the creation of which also a list of essential constraints with regard to 

potential future users was set up. Moreover, the profiles and scenarios led then to the definition 

of visitors’ possible goals and tasks. Since these goals and tasks were later slightly modified and 

adapted in the usability analysis, they will be presented in chapter 4.5. 

  

3.4. CONCEPTUAL DESIGN AND TECHNICAL IMPLEMENTATION OF THE MOBILE 

APPLICATION 

As was already mentioned earlier, this thesis mainly concentrates on the conceptual design of 

the application for Ticino’s WHSs, leaving aside more detailed explanations of its technical 

implementation.  

Based on the benchmark analysis, on all relevant stakeholders’ inputs, and on the library of user 

profiles and user scenarios, the structure as well as the contents and functionalities of the 

application for Ticino’s WHSs were designed.  

In the first phase, a series of mock-ups was created with the software Balsamiq (cf. annex 4). 

Mock-ups can be defined as “sketchy, low-fidelity wireframes” (Balsamiq, 2013), i.e. simplified 

and sober click-through prototypes that enable to visualize the basic navigation and content 

features of an application. In several meetings and e-mail exchanges with the most relevant 

stakeholders, these mock-ups were then discussed, modified, and continuously refined. 

In the second phase, the final version of the mock-ups, which had been approved by all involved 

stakeholders, served as a basis for the design of a definite information architecture of the 

application. At this stage, the author made use of the Interactive Dialogue Model (Paolini, 

Mainetti and Bolchini, 2006; Bolchini and Paolini, 2004b; 2006), which was introduced already 

in chapter 2.4.3., in order to better visualize the navigation, contents and functionalities of the 

new app. The model was also helpful in the creation of a list of all necessary textual and 

multimedia contents, which were needed both in German and in Italian.   

In the third phase, these contents were then collected and partially created ex novo, again in 

close collaboration with all relevant stakeholders who also directly furnished part of the 

material. Moreover, the author relied on official sources, such as websites or brochures of the 

DMOs, particularly for the creation of textual contents. Already existent audio and video material 
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had to be edited and shortened, in order to reduce the weight of the application, and it was 

subtitled in case only the German or the Italian version was available. In addition, the researcher 

organized interviews with Gianluca Cantarelli, Nadia Fontana-Lupi, Giovanna Staub, and Alessia 

Vandelli, which were filmed and later used as videos in the application. All textual and 

multimedia contents in German and in Italian were finally approved by all stakeholders.  

In the fourth phase, the technical implementation of the application for Ticino’s WHSs was 

carried out in collaboration with the university’s eLab. Already during the previous phases, the 

laboratory’s app developer was involved in the design process and was regularly consulted 

regarding the technical feasibility of determinate features and functionalities. The application 

was built based on the mobile development framework PhoneGap, which enabled the 

programmer to use HTML5, JavaScript, and CSS3, instead of device-specific programming 

languages such as Java for Android and Objective-C for iOS. This was decided in perspective of 

the plan of creating also an Android version of the application in the future. During the technical 

development phase, regular meetings and e-mail exchanges between the author and the app 

programmer took place, in order to further refine the information architecture, to modify it if 

necessary, and in general to guarantee a correct implementation of the previously defined 

conceptual design. The most important stakeholders were continuously updated on the progress 

of the technical implementation, and their approval was obtained in case major changes to the 

conceptual design were required.  

In the fifth and last phase, the finished mobile application for Ticino’s WHSs was submitted to 

Apple for approval and, on July 7, 2013 was finally published in its beta version in Italian and in 

German on the iTunes store, under the title “World Heritage Ticino (Switzerland)”. 

 

3.5. USABILITY STUDY: EXPERT EVALUATION 

Subsequent to the technical implementation and the official launch of the beta version of the 

application, a usability study was carried out in the form of an expert evaluation, i.e. a technical 

inspection. The evaluation was performed by the author herself who opted for a both task- and 

heuristic-driven approach (cf. chapter 2.4.4.). Thus, the usability kit used for the evaluation 

consisted of two main components: 

1. library of four user profiles and four user scenarios, 25 goals, and 112 tasks as a tool to 

focus the technical inspection on the most important parts of the application;  

2. library of content, graphic, and navigation heuristics taken from MiLE+ (Milano Lugano 

Evaluation Method), which was already introduced in chapter 2.4.4.  
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The major goals and tasks had already been identified in the requirement elicitation phase, 

based on the defined user profiles and user scenarios. In order to guarantee a detached and 

objective evaluation of potential users’ major goals for the usability analysis, on September 7 

and 8, 2013, the author carried out in-depth interviews with three people who confirmed that 

they had not seen the application before: one German student (24 years), one Iranian software 

developer (33 years), and one Swiss WWF (World Wide Fund for Nature) responsible (28 

years). The interviewees were presented the four user profiles and scenarios, and they were 

asked to express their ideas on which goals and tasks the respective user may wish to 

accomplish with the application. The goals and tasks suggested by the interviewees did not 

differ significantly from those developed previously by the researcher, but the latter were still 

partially revised based on the interviewees’ inputs.  

The library of heuristics suggested by MiLE+ consisted of 40 heuristics (8 content, 17 graphic, 

and 15 navigation heuristics). The author decided to extend this set of heuristics by five 

additional ones, since during the inspection issues were found that could not be integrated in the 

MiLE+ checklist. The five added heuristics were feedback (content), icon size (graphic), picture 

size (graphic), control (navigation), and error (graphic/navigation). The complete library of 

heuristics can be found in annex 5.  

From September 11 to 14, 2013, the author carried out the expert evaluation, being guided by 

the library of goals and tasks to focus on the potentially most significant sections of the 

application.  It goes without saying that during the performance of the tasks also other, possibly 

not directly related issues were identified serendipitously. The inspection was performed both 

with the German and the Italian version of the application, both on an iPhone and on an iPad. A 

first generation iPad and an iPhone 4 were used for the analysis. 

On September 13 and 14, 2013, the author visited Monte San Giorgio and the Castles of 

Bellinzona respectively, in order to evaluate the functionality and usability of application 

features linked to the on-site experience, such as geo-localization on the map, position of POIs on 

the map, and both treasure hunts. This inspection was carried out with both the German and the 

Italian version on a first generation iPad.  

All identified issues were reported in a chart with specifications regarding 

1. the issue ID (e.g. Issue#1); 

2. the concerned subsection of the application, i.e. Monte San Giorgio (MSG) and/or Castles 

of Bellinzona (B); 

3. the type of heuristic under scrutiny (e.g. backward navigation); 

4. the category of the respective heuristic (e.g. navigation); 
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5. the exact nature of the problem;  

6. the concerned device-specific version of the application (iPhone and/or iPad); 

7. the concerned language version of the application (German and/or Italian version).  

The order of listed issues was based on the heuristic category, starting from content, to graphic, 

and finally navigation. Moreover, screenshots were provided in order to clarify the location and 

nature of the respective problem.  

Apart from the identification of problematic usability issues, the author also used the inspection 

to hypothesize potential new features of a future version of the application. For this purpose, 

also the inputs of the above-mentioned three interviewees were helpful and yielded interesting 

ideas on how the app could be improved and enhanced.   

All in all, this technical inspection has to be considered as the first step of a more comprehensive 

usability analysis, which will later have to be completed by a user testing. Since this latter form 

of usability evaluation would go beyond the scope of the present Master thesis, the author 

decided to focus exclusively on the technical inspection. The results of this study can later be 

used to already fix major problems of the beta version, and to carry out a user testing based on 

an improved application and a refined usability kit.  
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Chapter 4. Findings 

4.1. INTRODUCTION 

In this chapter, the author will present the main findings of the research. The first part of the 

chapter introduces the most important results of the benchmark analysis, which are then 

discussed and interpreted. The second part is dedicated to the requirement elicitation process; it 

presents the output of the stakeholder interviews and meetings, major limitations as well as the 

user profiles and user scenarios that were defined based on all stakeholders’ goals and 

expectations. In the third part, the author will present the conceptual design and the already 

published beta version of the mobile application for Ticino’s WHSs, focusing particularly on its 

information architecture, navigation and contents. Moreover, additional features and 

functionalities that will or could be added in the second, stable version of the application will be 

presented.   

 

4.2. BENCHMARK ANALYSIS OF MOBILE APPLICATIONS FOR UNESCO WORLD 

HERITAGE SITES 

In the following, the major findings of the indicator-based grid analysis of mobile applications 

for UNESCO WHSs will be presented in detail. Subsequently, the author will discuss and 

comment on these results, and will then summarize them in the form of matrices and radar 

diagrams. 

 

4.2.1. INDICATOR-BASED GRID ANALYSIS: RESULTS 

As of July 21, 2013, the list of WHSs comprised 981 properties in 160 States Parties, 759 cultural, 

193 natural, and 29 mixed sites. 29 properties were transnational, and consequently appeared at 

least twice in the list.   

The research in the iTunes store revealed that mobile applications for iPhone and/or iPad 

existed for 140 (14.3%) of the 981 WHSs. 70 of them were situated in Europe, 41 in Asia, 13 in 

North America, 6 in South America, 5 in Africa, 3 in Oceania, and 2 in Central America. 99 of the 

properties with apps were cultural, 36 were natural, and 5 were mixed heritage sites. For 47 

sites, more than one iOS application was available. 23 providers offered iOS applications for 

more than one heritage site; the list of those providers and of the respective apps can be found 

in annex 6. The complete overview of WHSs according to continent, country and type of heritage 
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together with information on whether an iOS mobile app was available is presented in annex 10. 

Out of the 140 retrieved iOS applications 115 were analyzed. The remaining 25 applications 

were not considered due to language barriers, or due to the fact that another, identically 

structured app of the same provider had already been inspected. Of the 115 analyzed apps, 66 

could be downloaded for free, 49 were for payment, with an average cost of CHF 2.65 (approx. € 

2.15). 72 of the analyzed apps had a version only for iPhone, 38 had one for iPhone and one for 

iPad, and 5 apps where only available for iPad.  

Indicators were inductively defined through an analysis of the types of contents and 

functionalities offered by selected apps, making sure that they could collectively cover all main 

aspects. Once 49 indicators had been identified, they were grouped into seven categories (cf. 

table 4). These seven major categories referred to the fields “General Information” (7 

indicators), “UNESCO World Heritage Site” (7), “Multimedia” (6), “Place” (6), “Tourism” (9), 

“Entertainment” (9), and “General Features/Settings” (5). The category “Entertainment” also 

contained two sub-categories. All the results of this indicator-based analysis of 115 iOS apps are 

available in annex 11. In addition, as was mentioned earlier, data about the description available 

on the App Store and about intended audiences were collected; it can be found in annex 12.  

Categories Indicators 
General Information General description of the site 

General description of the broader area/region 
History of the site 
Geography of the site 
Opening hours of the site  
Selected POIs/highlights/proposals 
Suggested tour(s) 

UNESCO World Heritage Site Logo WHS 
Logo UNESCO 
Information on WHS 
Information UNESCO/UNESCO Convention 1972 
Year of inscription 
Explicit reason of inscription 
Sustainability hints 

Multimedia Photo gallery/slide show 
Audio material 
Audio guide 
Video material/Youtube channel 
Virtual tour  
Augmented reality 

Place Map 
POIs on map 
GPS/Show me on the map 
LBS ("would like to use your current location") 
Push messages/pop-ups 
Trip planner 

Tourism Information on transportation 
Information on accommodation 
Information on attractions 
Information on activities  
Information on events 
Information on gastronomy/restaurants 
Practical tourist information (e.g. ancillary services, weather, 
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Categories Indicators 
parking, shopping, security etc.) 
Buy/Reserve (i.e. book a hotel room, tickets, etc.) 
DMO/WHS contact info 

Entertainment Games 
Sharing by user (e.g. 
photos, videos, 
location) 

Facebook 
Twitter 
Other (Email, SMS, etc.) 

Social media channel Facebook 
Twitter 
Youtube 
Instagram 
Other (Google+, Pinterest, vimeo, 
Flickr, Foursquare, blog, etc.) 

General Features/Settings Language choice 
Search 
Information on app provider/developer 
Call useful numbers 
Contact Information (Report Error/Suggestions) 

 

TABLE 4. List of categories and indicators used for the benchmark analysis. 

 

Looking at the presence of related indicators throughout analyzed apps, the most represented 

categories were “General Information” (49.9%), “Place” (41.5%), “General Features/Settings” 

(29.4%) and “Tourism” (28.8%). “Multimedia” (24.4%), “UNESCO WHS” (19.0%) and 

“Entertainment” (11.9%) on average were the less present categories in the analyzed 

applications (cf. figure 17).  

 

FIGURE 17. Average presence of categories. 

 

Within the category “General Information” (cf. table 5) the most frequently present indicators 

were “Selected POIs/highlights/proposals” (80.0%), “General description of the site” (70.4%), 

“History of the site” (70.4%), and “Suggested tour(s)” (41.7%). The high presence of these 

indicators is also a hint at the fact that the structure and contents of the applications dedicated 

to UNESCO WHSs quite often did not differ significantly from those of conventional city or 

tourist guides. Information on the “History of the site” gains without doubt particular 
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importance in the context of WHSs, given that their value is essentially tied to their past and to 

their heritage character.  

In the section “Place” (cf. table 6), “Map” (80.9%) and “POIs on map” (60.0%) were most 

frequent, which represent again typical features of common city guides. Also, 58.3% of apps 

provided location-based services or features, but less than half of them (39.1%) enabled the user 

to visualize his or her own position on the map, and only about one tenth (9.6%) offered push 

messages and/or pop-ups. Considering that, as was illustrated in chapter 2.2.3.3., 

personalization and location-based features are assuming increasing importance in the field of 

mobile technologies and tourism, it can be said that providers of mobile apps for WHSs are 

currently not yet fully embracing this trend. 

General Information 

Selected POIs/highlights/proposals 80.0% 

General description of the site 70.4% 

History of the site 70.4% 

Suggested Tour(s) 41.7% 

Opening hours of the site  33.0% 

Geography of the site 31.3% 

General description of the broader 
area/region 

22.6% 

 

TABLE 5. Indicator frequency in the category “General Information”. 

 

 

 

 

 

  

TABLE 6. Indicator frequency in the category “Place”. 

 

In the category “General Features/Settings” (cf. table 7) the indicators “Information on app 

provider” (66.1%), “Contact information (report error/suggestions)” (31.3%), and “Call useful 

numbers” (19.1%) were most frequent. A clearly visible indication of the company or entity 

behind an application would be crucial especially in those cases where a city, a DMO, or another 

official institution is responsible for the app, since this can considerably increase its credibility 

and trustworthiness towards the user. The fact that only 13.0% of apps offer the possibility of 

Place 

Map 80.9% 

POIs on map 60.0% 

LBS (“would like to use your current 
location”) 

58.3% 

GPS/Show me on the map 39.1% 

Push messages/pop-ups 9.6% 

Trip planner 0.9% 



72 
 

“Language choice” is quite surprising, considering the fact that the number of international 

tourists is continuously rising (UNWTO, 2013d) and that therefore ICTs’ availability in different 

languages is assuming increasing importance.   

In the “Tourism” section (cf. table 8), “Information on transportation” (43.5%), “Information on 

gastronomy/restaurants” (39.1%), “Practical tourist information (e.g. ancillary services, 

weather, parking, shopping, security etc.)” (38.3%), and “Information on accommodation” 

(33.9%) were the most observed indicators. Again, as was highlighted already earlier, these 

contents are identical to those usually present in mobile guides dedicated to entire cities or 

regions. 33.9% of apps provided contact information of the DMO or the official organization in 

charge of the WHS, even if the organization was not responsible for the respective application. 

The finding that only 1.7% of apps contained booking or reservation features is rather 

surprising given that mobile booking is supposed to represent one of the main current and 

future trends in the mobile technology field (cf. chapter 2.2.1). 

 

 

 

 

 

 

 

 

TABLE 7. Indicator frequency in the category “General Features/Settings”. 

 

 

 

 

 

 

 

 

 

 

 

TABLE 8. Indicator frequency in the category “Tourism”. 

 

General Features/Settings 

Information on app provider/ 
developer 

66.1% 

Contact information (report 
error/suggestions) 

31.3% 

Call useful numbers 19.1% 

Search 17.4% 

Language choice 13.0% 

Tourism 

Information on transportation 43.5% 

Information on 
gastronomy/restaurants 

39.1% 

Practical tourist information (e.g. 
weather, parking, shopping, security, 

etc.) 

38.3% 

Information on accommodation 33.9% 

DMO/WHS contact info 33.9% 

Information on attractions 28.7% 

Information on activities 22.6% 

Information on events 17.4% 

Buy/Reserve (i.e. book a hotel 
room/tickets, etc.) 

1.7% 
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In the category “Multimedia” (cf. table 9) “Photo gallery/slide show” (67.0%), “Audio guide” 

(26.1%), “Video material/Youtube channel” (20.9%), and “Audio material (e.g. interviews, 

music)” (15.7%) were dominant. Whereas “Audio material” (15.7%) referred to any kind of 

audio files in the application, such as interviews, music, or background sounds, “Audio guide” 

(26.1%) meant a series of spoken commentaries providing background information and 

explanations on different POIs. In fact, eight of the analyzed applications almost exclusively 

consisted of an audio guide, namely those dedicated to Agra Fort (India), to Jerusalem 

(Palestine/Israel, proposed by Jordan), to Petra (Jordan), to Ir.D.F. Woudagemaal (Netherlands), 

to Masada (Israel), to Garajonay National Park (Spain), to the Cathedral of Notre-Dame (France), 

and to the Historical Monuments of Mtskheta (Georgia). As for other multimedia features, only 

11.3% of all apps offered virtual tours, 5.2% AR features. This is rather surprising considering 

that especially AR is regarded as one of the major current trends in the mTourism domain, as 

was emphasized previously in chapter 2.2.3.4.  

 

 

 

 

 

TABLE 9. Indicator frequency in the category “Multimedia”. 

 

 

 

 

 

 

 

TABLE 10. Indicator frequency in the category “UNESCO World Heritage Site”. 

 

As for the category “UNESCO World Heritage Site” (cf. table 10), the analysis showed that the 

WHS logo and the UNESCO logo were present only in 12.2% and 11.3% of apps respectively. 

56.5% of the analyzed applications contained explicit information about the fact that the 

respective site was actually a world heritage; the year of inscription was mentioned by 31.3%, 

Multimedia 

Photo gallery/slide show 67.0% 

Audio guide 26.1% 

Video material/Youtube channel 20.9% 

Audio material (e.g. interviews, music) 15.7% 

Virtual tour  11.3% 

Augmented reality  5.2% 

UNESCO World Heritage Site 

Information on WHS 56.5% 

Year of inscription 31.3% 

Logo WHS 12.2% 

Logo UNESCO 11.3% 

Sustainability hints 9.6% 

Explicit reason of inscription 7.8% 

Information UNESCO/UNESCO 
Convention 1972  

4.4% 
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the actual reason of inscription by 7.8%. Rather rarely, specific sustainability hints (9.6%) or 

information on UNESCO and its Convention of 1972 (4.4%) were provided. 

 

 

 

 

 

 

 

 

 

 

TABLE 11. Indicator frequency in the category “Entertainment”. 

 

Finally, within the least represented category “Entertainment” (cf. table 11) “Sharing by User: 

Other (email, SMS, etc.)” (20.0%), “Sharing by User: Facebook” (18.3%), “Sharing by User: 

Twitter” (17.4%), “Social media channel: Facebook” (15.7%) and “Social media channel: Twitter” 

(10.4%) were most frequent. It was striking that only 10.4% of analyzed applications contained 

games, since gamification is considered a major trend in the ICTs field, especially within learning 

and instruction contexts (Kapp, 2012). The types of games found were mainly quizzes and 

puzzles (cf. figure 18); the app dedicated to the Botanical Garden of Padua (Italy) was the only 

one featuring a treasure hunt, the app for Machu Picchu (Peru) included a sort of strategy game, 

and the one for Cornwall and the West Devon Mining Landscape (UK) a role play (cf. figure 19).  

 

  

 

 

 

 

 

 

 

 

 

 

 

FIGURE 18. Quiz, Ha Long Bay; Puzzle, Changdeokgung; Puzzle, Samarkand (from left to right). 

 

Entertainment 

Sharing by user: Other (email, SMS, etc.) 20.0% 

Sharing by user: Facebook 18.3% 

Sharing by user: Twitter 17.4% 

Social media channel: Facebook 15.7% 

Social media channel: Twitter 10.4% 

Games 10.4% 

Social media channel: Youtube 7.0% 

Social media channel: Other (e.g. 
Google+, Pinterest, vimeo, Flickr, 

Foursquare, blog) 

7.0% 

Social media channel: Instagram 0.9% 
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FIGURE 19. Treasure hunt, Padua; Strategy game, Machu Picchu; Role play, Cornwall (from left to right). 

 

Overall, as is shown in figure 20, the most frequently present single indicators were “Map” 

(80.9%, category “Place”), “Selected POIs/highlights/proposals” (80.0%, category “General 

information”), “General description of the site” (70.4%, idem), “History of the site” (70.4%, 

idem) and “Photo gallery/slide show” (67.0%, category “Multimedia”). The least represented 

indicators were “Buy/Reserve” (1.7%, category “Tourism”), “Social media channel: Instagram” 

(0.9%, category “Entertainment”), and “Trip Planner” (0.9%, category “Place”).  

 

FIGURE 20. Most frequently present indicators. 

 

On average, 14 of the 49 indicators were found in an application. The highest number of present 

indicators was 25 in the application dedicated to the Yellowstone National Park (U.S.), followed 

by 24 indicators in the application for Ha Long Bay (Vietnam), 23 indicators in those on the 
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Rhaetian Railway (Italy/Switzerland), Syracuse and the Rocky Necropolis of Pantalica and Villa 

Romana del Casale (Italy), Cornwall and the West Devon Mining Landscape (UK), the Royal 

Palace at Caserta (Italy), and the Olympic National Park (U.S.), and finally 22 indicators for the 

Zollverein Coal Mine Industrial Complex in Essen (Germany), the Historic Center of Macao 

(China), and the Hawaii Volcanoes National Park (U.S.). Among these most complete 

applications, figure 21 exemplarily illustrates those dedicated to the Zollverein, which has 

integrated social media, to the Rhaetian Railway, featuring a map with various POIs, and to 

Cornwall, that provides information on the world heritage character of the site as well as the 

WHS logo. It has to be emphasized again that the number of indicators that are included in an 

application is of course a purely quantitative score, and the chosen approach does therefore not 

provide information on the analyzed apps’ quality. 

 

  

 

 

 

 

 

FIGURE 21. Screenshots of iPhone apps for Zollverein, Rhaetian Railway and Cornwall (from left to right). 

 

Regarding the applications’ description on the iTunes Store, 45.2% contained information 

about the respective property being a WHS; 7.0% indicated also the year of inscription. In 19.1% 

of iTunes descriptions, the availability of offline features was mentioned explicitly. As a matter of 

fact, some applications were fully functional offline, some offered online and offline modes, 

others provided some offline contents and functionalities, such as maps, location-based 

navigation, or multimedia, but required online connection for all other functions. This 

information might be of particular interest for tourists coming from abroad to visit a site, since 

they are interested in avoiding high data roaming fees.   

Based on the contents and functionalities, as well as on design and navigation features, the 

author made a qualitative assessment of the main audiences each application most probably 

was directed to. A vast majority of the apps clearly aimed at addressing tourists (96.5%) and 

offered at least some contents that might be relevant for visitors, such as, for instance, 

information on transportation, accommodation, gastronomy, events, activities, POIs, or a site’s 
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history, as well as maps, pictures, audio or video material. 31.3% of the applications appeared 

suitable also for educational purposes, for instance in the context of a school excursion. Such 

usage was almost never mentioned explicitly within an app or in its iTunes description, but was 

concluded by the author if illustrative multimedia, such as audio or video material, were 

available, as well as quizzes and comprehensive, scientifically founded, but still easily 

understandable and clearly structured site-related information. Such features would allow a 

teacher, for example, to show the application on an iPad in front of the class and to use it as a 

supportive, educational tool. Several applications contained quite complex and scientific 

contents that may be useful for researchers or scholars (22.6%), whereas rather little material 

seemed to be dedicated to locals (13.0%) or children/adolescents (8.7%). Again, these figures 

are the outcome of the researcher’s interpretation, who supposed that locals might be more 

interested in rather recent site-related information and news, in local events, and in app features 

that could further enhance their knowledge about a place, such as AR; children or adolescents, 

instead, were assumed to favor very colorful and fancy designs, advanced multimedia functions 

such as virtual tours and AR, games and challenges, social media features, and any kind of 

interactive application functions. Also, if an application contained very little to no scientific 

information and used a rather simple text and syntax style, children and adolescents were 

considered a potential desired audience. 

 

4.2.2. INDICATOR-BASED GRID ANALYSIS: DISCUSSION  

The research in the iTunes store showed that 50% of all available WHS mobile applications were 

for properties in Europe. This can partially be explained by the fact that Europe is the continent 

with the highest share of world heritage properties (around 41%). Around 4% of retrieved apps 

were for African sites, which is below Africa’s share of WHSs (around 13%); for Asia, the 

respective rounded percentages are 29% and 26%, for Central America 1% and 1%, for North 

America 10% and 4%, for Oceania 2% and 3%, and for South America 4% and 12%. These 

figures show that apparently European, Asian and North American WHS managers – or other 

relevant stakeholders – are investing more into mobile technologies for communication and 

marketing purposes.  

Regarding the contents and functionalities, it was striking that the majority of analyzed 

applications did not differ significantly from rather conventional city or tourist guides. This 

shows that so far, the world heritage character of a place does not seem to have a considerable 

impact on the content, design and other features of the application. In fact, 43.5% of the apps did 

not even mention the fact that the respective site was a world heritage. Also, only in few cases 

the application tried to educate and inform the user about the need for sustainable and 
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responsible behavior (9.6%), or about UNESCO, its mission and its values (4.4%). In the author’s 

opinion, the potential of mobile ICTs for these purposes is currently not exploited sufficiently by 

the WHSs. The fact that only few applications showed the WHS (12.2%) or UNESCO (11.3%) 

logo, may be explained by the fact that UNESCO applies rather strict policies to the usage of their 

visuals, so that publishers either thought they could not comply with them, or they did not want 

to undergo a quite long authorization procedure. However, the display of these emblems would 

without doubt increase the authenticity and credibility of an application for the user.  

In the choice of best practices among the analyzed applications, the author considered the 

category “UNESCO World Heritage Site” as the determinant criterion. This means that a best 

practice should explicitly and visibly emphasize the world heritage character of a site, and 

should additionally provide general information about UNESCO and about the actual meaning of 

being a WHS. Moreover, the respective property itself should clearly be the focus of the 

application, and tourism-related content, such as information on hotels, restaurants, or events, 

should be limited and appear rather in the background. Based on these criteria, the author 

regarded the applications dedicated to the Zollverein Coal Mine Industrial Complex in Essen 

(Germany), to the Botanical Garden of Padua (Italy), to the Prehistoric Pile Dwellings around the 

Alps (Switzerland), and to the Rhaetian Railway (Switzerland) as best practices (cf. figures 22 

and 23). All of these apps clearly state the world heritage character of the respective site, they 

explain its Outstanding Universal Value (OUV), and also aim at making the user understand what 

UNESCO and the WHL actually represent. The Zollverein application is the only one that even 

includes a detailed section on “rules of the house”, underlining the fragility of the site and the 

need for sustainable and responsible on-site behavior. 

 

 

 

 

 

 

 

 

FIGURE 22. Best practices: Zollverein Essen; Botanical Garden Padua (from left to right). 
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FIGURE 23. Best practices: Pile dwellings; Rhaetian Railway (from left to right). 

 

It is worth mentioning also that all best practices come from within Europe, and that they are all 

freely downloadable applications. In fact, the author observed that in general the contents and 

functionalities of paid and free apps did not or only rarely differ.  This seems to suggest that 

generally the price of an application is not proportional to the number and the level of 

sophistication of available contents and functionalities, and is thus ultimately not directly 

proportional to its quality.  

Furthermore, it was striking in the analysis that if a provider offered several applications for 

different heritage sites, these apps, with very few exceptions, contained very standardized 

contents and little to no information about the respective property’s world heritage character 

and its peculiarities. Also, the mobile apps of these providers were often strikingly similar, if not 

identical, regarding structure, design, and contents. This applies particularly to the providers 

TripEasy, Frankie Mobile, Mobile Travel, iTourism, iNavigator, iTrip, iPlanet, VoyagerItS, and 

Miraclesoft.  

Looking at the main desired audiences of the apps, it was already stated that almost all of them 

seemed to address tourists (96.5%). Since UNESCO WHSs represent historically meaningful, 

unique natural and cultural treasures of the world, a visit to such sites could, however, also have 

educational and scientific purposes. Among the analyzed mobile apps, only 31.3% and 22.6% 

respectively catered for such usages: integrating more educational and scientific contents could 

make such applications an innovative and useful tool for professors or teachers both to inform 

themselves and to teach their students.  

Finally, it was surprising to the author that “Entertainment” was the least present category in 

the analyzed applications (11.9%). Only very rarely, sharing by the user (18.6%), gamification 
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(10.4%), or integration with social media channels (8.2%) was used in order to make an 

application more appealing especially to younger audiences. It goes without saying that 

particularly the integration of sharing and social media features would be indispensable in order 

to engage users and to create word-of-mouth about the application and the site. The rising 

importance of social media and eWOM was illustrated in detail in chapter 2.2.1. 

 

4.2.3. MATRIX AND RADAR ANALYSES 

Subsequent to the indicator-based grid analysis, the author was interested in finding out if 

certain patterns and typologies could be identified among the analyzed applications. For this 

purpose, four major dimensions were defined, namely “Information” and “Entertainment/Social 

Media” on one axis, and “Cultural/Natural Tourism (UNESCO)” and “Leisure Tourism” on the 

second one. As was mentioned earlier, for each dimension the researcher made a choice of the 

nine most related indicators from the grid, combining some pairs of indicators into one, in the 

category “Entertainment/Social Media”, in order to create indicators of similar relevance and of 

similar weight. Table 12 presents an overview of the dimensions and the respective indicators 

that were chosen; the asterisk indicates that two indicators were taken together.   

 Leisure Tourism Cultural/Natural 
Tourism (UNESCO) 

Information Entertainment/ 
Social Media 

Indicator 1 Information on 
transportation 

Logo WHS General description 
of the site 

Games 

Indicator 2 Information on 
accommodation 

Logo UNESCO General description 
of the broader 
area/ region 

Sharing by user 
(Facebook/ 

Twitter)* 

Indicator 3 Information on 
attractions 

Information WHS History of the site Sharing by user 
(Email, SMS, etc.) 

Indicator 4 Information on 
activities 

Information 
UNESCO/UNESCO 
Convention 1972 

Geography of the 
site 

Social media 
channel (Facebook, 

Twitter)* 

Indicator 5 Information on 
events 

Year of inscription Opening hours of 
the site 

Social media 
channel (Youtube) 

Indicator 6 Information on 
gastronomy/rest

aurants 

Explicit reason of 
inscription 

Selected 
POIs/highlights/pr

oposals 

Social media 
channel (Instagram, 
Google+, Pinterest, 

vimeo, Flickr, 
Foursquare, blog, 

and other)* 

Indicator 7 Practical tourist 
information 

Sustainability hints Suggested tour(s) Augmented Reality 
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 Leisure Tourism Cultural/Natural 
Tourism (UNESCO) 

Information Entertainment/ 
Social Media 

Indicator 8 Buy/Reserve (e.g. 
book a hotel 

room, tickets, 
etc.) 

Mention of 
UNESCO/WHS in 

iTunes store 
description 

Audio guide Virtual Tour 

Indicator 9 DMO/WHS 
contact info 

Mention of  year of 
inscription in iTunes 

store description 

POIs on map Video 

 

TABLE 12. Overview of dimensions and indicators selected for the matrix and radar analyses. 

 

The matrix analysis of all 115 analyzed mobile applications for UNESCO WHSs (cf. figure 24), 

clearly confirmed the major findings that were presented in chapters 4.2.1. and 4.2.2.  Almost all 

applications show a clear focus on informational contents, whereas entertainment and social 

media features are only rarely present. Also, a slight majority of applications are more oriented 

towards “Leisure Tourism”, featuring, for instance, information about gastronomy, events, and 

activities; the remaining applications focus more on the world heritage character of the site and 

provide contents that may be significant to a cultural or a natural tourist. A look at the y-axis 

yields another interesting finding, namely that some applications apparently seek to find a 

balance between information related to “Leisure Tourism” and to “Cultural/Natural Tourism 

(UNESCO)”, attributing identical values to both of them. 

 

FIGURE 24. Matrix analysis of 115 applications for UNESCO WHSs. 
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As was mentioned earlier, the author had a particular interest in finding out whether varying 

patterns could be identified for cultural and natural WHSs. It has to be stated that 81 (71%) of 

the 115 analyzed applications where dedicated to cultural properties, 29 (25%) to natural, and 5 

(4%) to mixed ones. These values at least approximate the single shares of the total of UNESCO 

WHSs, namely 77%, 20% and 3% respectively (UNESCO, 2013a), so that the analysis can be 

regarded as representative.   

The separate matrix analyses of cultural (cf. figure 25) and natural (cf. figure 26) WHSs allowed 

in fact the identification of a major difference: whereas applications on cultural WHSs seem to be 

balanced between “Cultural/Natural Tourism (UNESCO)” and “Leisure Tourism” – with a slight 

tendency towards the latter –, applications on natural WHSs are instead strongly oriented 

towards information related to “Leisure Tourism”. This is also clearly observable when the two 

matrixes are superposed (cf. figure 27). The author can only hypothesize on the reason for this 

striking phenomenon. One possible explanation might be that the OUV and the heritage 

character of a natural site are frequently more difficult to convey to a visitor compared to those 

of cultural properties. This is a problem that was mentioned repeatedly by Ms. Fontana-Lupi, 

DMO director of ETMBC. She emphasized that, whereas a cultural site, such as a castle, a temple, 

or a city, is already a tourist attraction in itself by its mere impressive appearance, the special 

character of a natural property, like Monte San Giorgio, is frequently not directly perceivable and 

necessitates certain background knowledge. This may prompt natural WHS managers to focus 

more on the leisure tourism offers in the property’s surroundings, i.e. to use other attractions, 

events, and activities in the area to attract tourists.  

 

FIGURE 25. Matrix analysis of 81 cultural UNESCO WHSs. 
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FIGURE 26. Matrix analysis of 29 natural UNESCO WHSs. 

 

 

FIGURE 27. Matrix analysis of 81 cultural and 29 natural WHSs. 

 

In an additional matrix (cf. figure 28), the author also inserted the values for the 5 mixed WHSs 

whose applications had been analyzed. However, the matrix positions of these sites did not allow 

for the detection of any significant patterns or typologies.  
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FIGURE 28. Matrix analysis of 81 cultural, 29 natural, and 5 mixed WHSs. 

Passing on to the analysis of benchmark results through radar diagrams, the researcher first 

developed a radar including all 115 analyzed mobile applications, which is shown in figure 29.  

  

FIGURE 29. Radar including 115 analyzed mobile applications on UNESCO WHSs. 
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Based on this radar, a series of observations can be made: “Information” and “Leisure Tourism” 

are by far the dimensions with the highest values, and the quarter bordered by the two semi-

axes is visibly the one with highest density and strongest indicator presence. Moreover, only one 

application reaches an “Entertainment/Social Media” value of 6, which is the highest one on this 

semi-axis; in all the other apps, 5 or less related indicators were counted. Also on the semi-axis 

“Cultural/Natural Tourism (UNESCO)” only four applications reach beyond the value of 4. In 

addition, the radar seems to suggest that applications with comparatively many entertainment 

and social media features do not provide much information related to UNESCO. This is 

confirmed in figure 30 where only applications with an “Entertainment/Social Media” value of 4 

and more were considered: apart from one exception, all applications reach low 

“Cultural/Natural Tourism (UNESCO)” values and almost all have a stronger tendency towards 

“Leisure Tourism”.  

 

FIGURE 30. Radar illustrating applications with an “Entertainment/Social Media” value of 4+. 

Moreover, a correlation appears to exist between high “Leisure Tourism” and high “Information” 

values, as is shown in figure 31 representing applications with 5 or more indicators on the 

“Leisure Tourism” dimension. “Cultural/Natural Tourism (UNESCO)” values of these 

applications tend to be very low. A radar diagram consisting of applications with “Information” 

values of 5 and more showed very similar patterns. The researcher also created a radar 

including only applications with a “Cultural/Natural Tourism (UNESCO)” value of 4 and higher. 
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Figure 31 shows that this diagram does not enable the identification of any clear patterns, and 

the applications’ values on the various semi-axes are rather scattered. This was also the case for 

the four radars visualizing apps with low values on each of the four semi-axes, i.e. dimensions.   

FIGURE 31. Radar illustrating applications with a ”Leisure Tourism” value of 5+. 

 

FIGURE 32. Radar illustrating applications with a ”Cultural/Natural Tourism (UNESCO)” value of 4+. 
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The radar in figure 33 distinguishes between cultural and natural WHSs and basically confirms 

the observations made previously in the matrix analysis: the highest values on the 

“Cultural/Natural Tourism (UNESCO)” dimension are achieved exclusively by applications 

dedicated to cultural properties. Moreover, having a look at the quarter bordered by the semi-

axes “Information” and “Leisure Tourism”, it crystallizes that several natural sites achieve higher 

values on both dimensions than the cultural ones.  

 

FIGURE 33. Radar illustrating applications on cultural and natural WHSs.  

The researcher was also interested in investigating whether different patterns and typologies 

could be identified according to the different world regions of the analyzed UNESCO WHSs. Of 

the 115 analyzed mobile apps, 61 were dedicated to properties in Europe, 28 to Asian sites, and 

13 to North American ones; for Africa, South America, Oceania, and Central America only 5, 4, 3, 

and 1 application(s) could be analyzed respectively. Due to the low number of apps, these latter 

areas were not considered in the radar on world regions.  

Figure 34 shows a comparison between applications dedicated to WHSs in Europe and in North 

America. Since all North American sites in the analysis are situated in the U.S., it is basically a 

comparison between Europe and the U.S. The most striking observation revealed by the radar is 

that applications on European sites seem to put significantly more emphasis on the UNESCO 

world heritage character and on information related to cultural/natural tourism. Also, these 
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applications tend to include more “Entertainment/Social Media” features. Applications 

dedicated to North American sites, in turn, appear to contain higher amounts of information 

related to “Leisure Tourism”. In fact, merely one application on a U.S. property reaches a value of 

more than 2 on the “Cultural/Natural Tourism (UNESCO)” semi-axis. It is fundamental to 

emphasize that this finding is directly related to the previously identified differences between 

cultural and natural sites: indeed, 12 out of the 13 analyzed North American applications are 

dedicated to natural properties. This means that another possible explanation for the distinct 

patterns of cultural and natural properties, especially with regard to the dimension 

“Cultural/Natural Tourism (UNESCO)”, could be that different countries or world regions 

attribute varying importance to the “brand” and the value of UNESCO and to related information. 

It should also be added that all 12 North American natural WHSs of the analysis are national 

parks. Therefore, one could hypothesize that the majority of people visit such parks for 

recreational and leisure purposes, not because of their nomination as a UNESCO WHS.  

 

FIGURE 34. Radar illustrating applications on WHSs in Europe and in North America.  

 

Figure 35 also includes the results yielded by the analysis of mobile applications on WHSs in 

Asia. It is interesting to note that almost all Asian applications show similar patterns along the 

four dimensions, locating themselves mostly in the middle of the respective semi-axes. In fact, 

having a look at the general picture offered by the radar on Europe, North America, and Asia, the 
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latter continent appears to occupy a sort of medium position, reaching out to maximum values 

only on the dimension “Information”.   

 

FIGURE 35. Radar illustrating applications on WHSs in Europe, North America and Asia.  

 

To sum up, the main finding yielded by the matrix and the radar analyses is without doubt the 

observation that applications on cultural and natural WHSs show different patterns regarding 

the dimensions “Leisure Tourism” and “Cultural/Natural Tourism (UNESCO)”: applications 

dedicated to cultural properties turned out to generally contain more information related to 

UNESCO and cultural/natural tourism than those for natural sites. Interestingly, varying 

typologies with respect to the same dimensions were also observed in the comparison of 

applications for European and North American world heritage properties, the latter focusing 

clearly on the dimension “Leisure Tourism”. Since 12 out of the 13 analyzed North American 

WHS applications were dedicated to natural properties, this finding directly correlates with the 

previous observation and may even partially account for it.      
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4.3. REQUIREMENT ELICITATION 

4.3.1. OUTPUT OF STAKEHOLDER INTERVIEWS AND MEETINGS 

Due to the heterogeneity of the stakeholders on the supply side, the analysis of their inputs and 

expectations necessitates a differentiating approach. The statements of representatives from 

Orange Communications SA, webatelier.net/UNESCO Chair, UNESCO Switzerland, and Ticino 

Turismo will be described in the following paragraphs and will then be summarized in a table. 

The information obtained from the two properties’ DMOs and site managers will be presented in 

tabular form.  

Orange Communications SA, the sponsor of the project, regarded the new mobile application 

first and foremost as part of its CSR (Corporate Social Responsibility) efforts. The company 

defines its CSR policy as “our conscience, where we voluntarily endeavor to make our impact on 

people, society and the environment as positive as possible” (Orange Communications SA, 2013). 

Promotion of education and environmental protection are among the main goals of these 

endeavors, with a particular focus on Ticino and the whole of Switzerland. For this reason, the 

country’s official languages should be given priority in the mobile application. Moreover, Mr. 

Aliverti expected the app structure to be scalable, i.e. easily adaptable to other WHSs in 

Switzerland. Apart from these points, Orange Communications SA basically trusted the proposal 

and work of the webatelier.net laboratory. Also, the company did not seek any marketing 

exposure, and the visibility within the app should be limited to a mere mention of its support, 

without a visualization of the logo.  

Webatelier.net, the eTourism laboratory of USI that was in charge of conceptualizing, 

designing, and developing the mobile application in collaboration with USI’s eLab, as well as the 

UNESCO Chair at USI, represented further crucial stakeholders in relation to the new 

application. They were primarily represented by Prof. Lorenzo Cantoni, scientific director of 

both laboratories and UNESCO Chair holder. A major goal of Prof. Cantoni was to create a 

scalable application, which could also be used for other WHSs in Switzerland or in other 

countries. Moreover, in accordance with the mission of the UNESCO Chair, the application should 

assist in the development and promotion of sustainable tourism at the two WHSs. Prof. Cantoni 

aimed at reaching both tourists and students with the new app, and emphasized the need for 

educational, informative, but also entertaining contents and functionalities, which could educate 

visitors, influence their behavior, and sensitize them about the value of the sites. The application 

should thus assist them in the discovery of the WHSs both before and during the visit. At the 

same time, also the local population should benefit from the app and gain increased awareness, 

knowledge, and appreciation of the unique heritage in their region. Furthermore, the app should 

have a clear focus on the sites and their world heritage character, and therefore differ 
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significantly from conventional city guide applications. Having in mind particularly foreign 

tourists visiting the sites, Prof. Cantoni also emphasized the need for an application that would 

be available and fully functional offline, in order to avoid high roaming fees. Finally, since the 

project was implemented by his laboratories, also adherence to the initially determined budget 

was important to Prof. Cantoni.  

The representatives of UNESCO in Switzerland, i.e. the Swiss National Commission for 

UNESCO and UNESCO Destination Switzerland, can be said to have had an overarching role 

over the mobile application project. They expected the application to be in line with UNESCO’s 

major mission and goals, which the author presented in chapter 2.3.1. In particular, the 

application should foster sustainable tourism – as a way to balance preservation for future 

generations and presentation of the sites –, and it should increase visitors’ awareness of the 

uniqueness and the value of Ticino’s heritage. Furthermore, the UNESCO representatives 

declared themselves in favor of a strong integration of the two WHSs in the app, in order to 

encourage users to visit both properties and to particularly increase attendance at Monte San 

Giorgio, which generally enjoys less popularity and publicity than the Castles of Bellinzona. This 

point was also underlined by Julia Roos, product manager of Ticino Turismo. Finally, UNESCO, its 

goals and its values should of course be given due visibility within the application, while 

respecting its guidelines and limitations regarding the use of UNESCO visuals.   

Regarding Ticino Turismo, the main goal was to present the two WHSs in Ticino as an entity 

and an integrated “product”, which should particularly benefit the less known site of Monte San 

Giorgio, as was mentioned already in the previous paragraph. Moreover, Ticino’s DMO was 

interested in creating an application that would cater for all the main markets in Ticino, and that 

should therefore be available in German, English, French, and Italian, as well as in Chinese and 

Russian for the future.   

The just illustrated stakeholders’ goals and expectations towards the app are summarized in 

figure 36.  
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FIGURE 36.  Summary of the goals and expectations of the stakeholders UNESCO, Orange Communications 
SA, webatelier.net/UNESCO Chair at USI, and Ticino Turismo. 

The DMOs and site managers related to the two WHSs were considered the most important 

stakeholders in the requirement elicitation process. Therefore, their goals, expectations and 

observations stated during the interviews deserve a separate consideration and will be 

presented in the following tables, according to the three main areas of interest stated earlier, i.e. 

visitor profile, the WHS, and the mobile application. Also, the limitations affecting the 

implementability and feasibility of the respective requirements were already taken into 

consideration; if these limitations were linked to one of the stakeholders listed in figure 36, this 

was highlighted by the respective color. Table 13 is dedicated to the Castles of Bellinzona, table 

14 presents the findings regarding Monte San Giorgio. In the latter, also the statements of Alessia 

Vandelli, director of the Fossil Museum Monte San Giorgio, were integrated.  

 

 

 

 

 

UNESCO in Switzerland 

1. Development and promotion of sustainable tourism 

2. Balance preservation for future generations and presentation  

 3. Sensitization and increase of awareness among visitors 

4.  Presentation of Ticino's two WHSs as an entity 

5. Visibility in the app of UNESCO, its goals and its values 

6. Compliance with guidelines on the use of visuals 

Orange 
Communications SA  

1. Promotion of education 

2. Environmental protection 

3. Focus on Switzerland and 
its languages 

4. Scalability of the app 

5. Low visibility of the 
company 

webatelier.net/UNESCO 
Chair at USI 

1. Scalability of the app 

2. Development and 
promotion of sustainable 

tourism 

3. Tourists and students as 
main beneficiaries 

4. Education and 
sensitization of tourists and 

locals 

5. Before- and on-trip usage 

6. Availability offline 

7. Adherence to budget 

Ticino Turismo 

1. Presentation of Ticino's 
two WHSs as an entity 

2. Application in several 
languages (German, English, 

French, Italian, Chinese, 
Russian)  
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DMO Bellinzona and Site Manager ‘Castles of Bellinzona’ 

Interest Area Observations  Expectations and Goals Limitations 

Visitor Profile  approx. 40.000 visitors per 
year, many day-trippers; 
approx. 400 groups per year  

 mainly families with 
children and school classes, 
cultural tourists  

 major markets of origin: CH, 
DE, IT, increasingly groups 
from CN and emerging 
countries 

 many visitors only go to 
Castelgrande 

 
 

 provide the app in 
French, German, 
Italian, English, 
Chinese  

 provide the app for 
both iOS and 
Android 

 encourage the 
visitors to go see all 
three castles and 
show how to get from 
one to the other 

 app should be 
suitable for teachers 
visiting the site with 
students  
 iPad 

 economic 
constraints 
 no 
sufficient 
financial 
means to 
provide all 
language 
and OS 
versions 

 

 priority 
given to 
Swiss 
national 
languages 

World 
Heritage Site 

 WHS owned by canton 
Ticino 

 WHS composed of ‘Three 
Castles, Defensive Wall and 
Ramparts of the Market-
Town of Bellinzona’ 

 castles and fortified walls as 
extraordinary late medieval 
defensive structures with 
military and strategic 
function till 1400/1500 
 UNESCO WHS since 2000 

 castles host museums, 
temporary exhibitions, 
events 

 importance of UNESCO 
brand for marketing and 
promotion 

 so far no problems of 
disrespectful tourist 
behavior or vandalism 

 WiFi at Castelgrande and in 
city hotspots 

 Ticino as only Swiss canton 
with two WHSs 

 website “Bellinzona 
UNESCO” and new DVD 
recently launched 

 WHS can be reached by car 
or train  
 collaboration with SBB 

 explain the reason 
for inscription in 
the WHL and the 
site’s OUV: castles are 
more than a 
monument or work of 
art 

 provide general 
information on 
UNESCO and WHL 

 provide information 
on museums, 
exhibitions, and 
events for each castle 

 integration of new 
DVD 

 link Bellinzona’s site 
and Monte San 
Giorgio 

 foster sustainable 
and respectful 
behavior 

 encourage visitors to 
use the train (SBB 
offers) 

 

Mobile 
Application 

 “Bellinzona Guide” app 
already exists for the whole 
city of Bellinzona 

 most tourist information 
available online and in 

 app has to be 
different from the 
existing city guide 

 app should not 
become a “mini-

 time and 
economic 
constraints 
 no 
sufficient 
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“Bellinzona Guide” 
 

site” (e.g. no 
hotel/restaurant 
database) 

 pictures: important 
for pre-trip phase 

 audio/video 
material, offline map 
with GPS 

 free application 
 virtual/augmented 

reality 

financial 
means and 
lack of time 
to develop 
virtual/        
augmented 
reality  

 approx. 50 
MB as max. 
weight of 
application 

  limited 
amount of 
pictures, 
audio, and 
video 

 

TABLE 13.  Summary of observations, expectations and goals presented by Bellinzona’s DMO and the site 
manager of the Castles, together with main limitations. 

DMO Mendrisiotto e Basso Ceresio, Site Manager ‘Monte San Giorgio’, and museum 
director of Fossil Museum Monte San Giorgio 

 

Interest Area Observations Expectations and Goals Limitations 

Visitor Profile  main visitor segments: 
families with children, 
school classes, cultural 
tourists, scientists 

 major markets of 
origin: CH, DE, IT, 
increasingly Asian 
tourists (CN, JP); 
highest shares from DE 
and German part of CH 

 no detailed information 
or statistics on visitor 
numbers of Monte San 
Giorgio 

 estimates for museum: 
1.000 visitors per 
month since opening in 
October 2012 

 

 provide the app in 
French, German, 
Italian, English, maybe 
Chinese or Japanese 

 provide the app for both 
iOS and Android  

 app should be suitable 
for tourists, school 
classes (iPad!), as well 
as for scientists 
 include also scientific 
information for 
paleontology experts 
 

 economic 
constraints  
no sufficient 
financial means 
to provide all 
language and 
OS versions 

 priority given 
to Swiss 
national 
languages 

 main 
beneficiaries of 
app: tourists 
and students 
 not too 
scientific 
contents 
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World 
Heritage Site 

 exceptional 
fossiliferous treasure 
from Triassic Period, 
five fossiliferous levels 
 WHS since 2003 (CH 
part) and 2010 (IT 
part) 

 main challenge: 
invisibility of the 
mountain’s treasures 

 natural, transnational 
WHS 

 hiking trails and paths 
with didactic boards 
help explore Monte San 
Giorgio 

 several areas of the site 
without network 
coverage  

 problem of  
transportation: difficult 
to reach Monte San 
Giorgio by public 
means of transport 

 lack of coherent 
marketing strategy, 
especially online 

 importance of UNESCO 
brand for visibility and 
marketing, but lack of 
an actual “product 
Monte San Giorgio” 

 Fossil Museum as new 
USP 

 so far no problems of 
disrespectful tourist 
behavior or vandalism 

 explain the reason for 
inscription in the WHL 
and the site’s OUV 

 provide general 
information on 
UNESCO and WHL 

 adapt app structure to 
particularities of Monte 
San Giorgio (natural site, 
invisibility, former sea, 
numerous itineraries, 
museum, etc.) 

 importance of keeping 
natural equilibrium, 
reconciling preservation 
and presentation 

 foster sustainable 
tourist behavior 

 emphasize 
transnational character 
of site 

 make fossiliferous 
treasure visible 
 virtual/augmented 
reality 

 integration of trails to 
explore Monte San 
Giorgio, even if not part 
of WHS 

 integration of Fossil 
Museum as major POI 

 app should be fully 
functional offline 

 provide detailed 
information on how to 
get to Monte San 
Giorgio (SBB offers) 

 app has to be 
scalable and 
integrate 
cultural and 
natural sites: 
 need for 
compromise 
between site 
specificity and 
generalizability  

 
 

 

 time and 
economic 
constraints  
no sufficient 
financial means 
and lack of 
time to develop 
virtual/aug-
mented reality 

Mobile 
Application 

 the overall region 
should benefit from the 
new app 

 

 virtual/augmented 
reality 

 pictures, audio/video 
material  

 games (e.g. puzzles)  
 inclusion of databases 

for hotels, restaurants, 
wineries, events, other 
attractions, etc. 

 offline map with GPS 
and major POIs, 
including 
paths/itineraries   

 time and 
economic 
constraints  
no sufficient 
financial means 
and time to 
develop 
virtual/ 
augmented 
reality 

 major focus on 
WHS: clear 
distinction 
from city 
guides, limited 
tourism 
information 
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TABLE 14.  Summary of observations, expectations and goals presented by the DMO of Mendrisiotto e 
Basso Ceresio, the site manager of Monte San Giorgio and the museum director of the Fossil Museum, 

together with main limitations. 

 

Given that for both sites no extensive market research was available, and that both the DMOs 

and the site managers showed insecurity about the exact composition of their markets, the 

author also considered research provided by the Tourism Observatory for the whole canton of 

Ticino. The most recent figures (Zoltan, Guglielmetti and Tettamanti, 2013) reveal that 

Switzerland is in fact the main market of origin for Ticino, with a share of 59.7 % of overnights in 

2012. The second and third most important sources of overnights in 2012 came from Germany 

(13.6%) and Italy (5.9%). These findings are in line with the statements and estimates provided 

by the stakeholders. 

All in all, as was explained earlier, the above illustrated expectations and goals put forward by all 

the stakeholders involved in the project, served as a main basis to understand and define the 

major requirements for the mobile application. It goes without saying that in the course of the 

conceptualization, design, and development process, these requirements were further refined 

according to emerging constraints and exigencies.  

 

4.3.2. USER PROFILES AND USER SCENARIOS 

Based on the various stakeholders’ inputs, a library of user profiles and user scenarios was 

created. The major constraints that were considered in the definition of profiles where the 

following:  

 origin;  

 language competencies; 

 age; 

 profession; 

 problem of 
subsequent 
updating 

 approx. 50 MB 
as max. 
weight of 
application 
 limited 
amount of 
pictures, audio, 
and video 
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 familiarity with mobile technologies; 

 knowledge of the region Ticino;  

 duration of the visit. 

 

Taking into account these major constraints and the stakeholders’ inputs, four major user 

profiles were identified. They are reported in table 15.  

USER PROFILES 

1. Swiss-German/Swiss-Italian or North Italian elementary school teacher with his/her 

class of 15 to 20 students  

2. Swiss teenage family (2 parents and children over 12) 

3. Cultivated excursionist from Ticino 

4. Couple of cultural tourists from Switzerland (North of the Alps) or from Northern Italy 

TABLE 15.  User profiles for the mobile application for Ticino’s WHSs. 

 

For each of these user profiles, a more detailed, exemplary user scenario was described. An 

overview of these scenarios is provided in table 16.  

USER SCENARIOS 

1. Swiss-

German/Swiss-

Italian or 

North Italian 

elementary 

school teacher 

with his/her 

class of 15 to 

20 students 

Ms. Bernasconi, a middle-aged elementary school teacher, and her class of 15 

students come from Locarno, which is situated in the Italian-speaking part of 

Switzerland. They visit Monte San Giorgio in the framework of a one-day 

school excursion. The teacher is familiar with the use of ICTs and mobile 

technologies, particularly for educational purposes, and she therefore wants 

to make didactical use of the new application for Ticino’s world heritage, in 

order to teach the students about the precious natural site Monte San Giorgio. 

In contrast to the students, Ms. Bernasconi herself is already quite familiar 

with the property, she has visited the site, and has read several articles about 

it. She will use the mobile application on an iPad in front of the class during 

the excursion, to make the trip more interesting and exciting with the help of 

audio and video material, as well as ludic elements. Her main objectives are to 

generally introduce the class to the heritage Monte San Giorgio, and to then 

do a visit to the recently opened Fossil Museum in Meride.     

2. Swiss 

teenage family 

(2 parents and 

The family Kaufmann is composed of Daniel (42 years), Maria (39 years), 

Stefan (15 years) and Karin (12 years). The four live in Lucerne, a German-

speaking Swiss city that is the capital of the homonymous canton. The family 
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children over 

12) 

is planning a one-day weekend trip to visit the famous Castles of Bellinzona. 

Both parents have already been to the Castles, but it is the first time for their 

two children. Maria and Daniel are not yet very familiar with new mobile 

technologies, but thanks to their children they have started to adopt them 

more and more. They recently even bought an iPad for the whole family 

which they use for trips and excursions to take pictures or to get informed 

with the help of apps. They also already downloaded the new mobile app for 

Ticino’s WHSs. During their whole day visit, the family wants to make a tour 

of all three castles, and use the app for information and multimedia material 

about them. The children are also interested in playing games with the iPad.  

3. cultivated 

excursionist 

from Ticino 

Paolo, 30 years old, was born and lives and works in Ticino, in the 

municipality of Chiasso. Paolo’s mother tongue is Italian, his father being 

from Ticino and his mother stemming from the North Italian region 

Lombardy. Since Paolo enjoys hiking and exploring new places in his region, 

he is planning a one-day excursion to Monte San Giorgio, together with his 

friend Andrea (32 years), who is from Chiasso as well. Both of them have 

already been to the site as elementary school students, but they remember 

only little about this trip and would like to re-experience the place from an 

adult’s perspective, especially since they heard of the recent opening of the 

new Fossil Museum in Meride. Paolo has had an iPhone for many years and is 

very familiar with mobile apps. Consequently, he has downloaded the mobile 

app for Ticino’s world heritage prior to the excursion. Apart from learning 

about Monte San Giorgio in general, the young man and his friend are 

particularly interested in the Fossil Museum, and in the transnational geo-

paleontological path of Monte San Giorgio, which is a 12.8 km hike of 

approximately 4 hours and 30 minutes.  

4. couple of 

cultural 

tourists from 

Switzerland 

(North of the 

Alps) or from 

Northern Italy 

Bruno (28 years) and Annina (26 years) are a young couple from Zug, a 

German-speaking city in Switzerland, situated close to Zurich. They both own 

an iPhone, and are very familiar with mobile technologies. Bruno and Annina 

like doing excursions and hikes on weekends, but so far they have been to 

Ticino only rarely. Therefore, the couple has decided to do a two-day 

excursion to the canton, the only one in Switzerland boasting two WHSs. 

Bruno and Annina want to dedicate the first day to exploring Monte San 

Giorgio, and they plan to do a hike along the vineyard itinerary (15km, 4h 25 

min). After spending one night in a hotel in the area of Mendrisiotto, the 

region of Monte San Giorgio, the two will continue their trip to Bellinzona, in 



99 
 

order to visit the three Castles. During the rest of the second day, the couple 

would like to get to know also other parts and interesting attractions in and 

around the city.  

TABLE 16.  User scenarios for the mobile application for Ticino’s WHSs. 

One specification must be added to the first user profile, i.e. the Swiss-German/Swiss-Italian or 

North Italian elementary school teacher visiting Monte San Giorgio with his or her class of about 

15 to 20 students. According to Alessia Vandelli, director of the Fossil Museum in Meride, who 

was interviewed by the author via email from April 2 to 4, 2013, the school classes coming from 

Ticino constitute the large majority, and they usually stay in the Monte San Giorgio area for only 

one day. This applies also to students visiting from the Northern regions of Italy. Excursions 

organized by teachers from the German-speaking parts of Switzerland, in turn, are less frequent 

and often last longer than one day.  

The above described four user profiles and scenarios were further refined into a library of goals 

and tasks. Since later these goals and tasks were slightly modified and adapted in the usability 

analysis, they will be presented in chapter 4.5.1. 

In addition to the just presented four user scenarios and user profiles, the author developed a 

fifth potential profile and scenario of Chinese tourists visiting the two WHSs in Ticino. The 

increasing importance of visitors from China in Ticino had emerged during the interviews and 

meetings with several stakeholders. In fact, Mr. Cantarelli emphasized that more and more 

visitors of the Castles are coming today from China, frequently in groups. He confirmed that 

visiting UNESCO WHSs is among the three main motives of the Chinese for traveling abroad. Also 

Ms. Fontana-Lupi underlined the rise of Asian tourists coming to the Monte San Giorgio area. 

Interestingly, since 2012, the Chinese city of Chengjiang also boasts a natural WHS with a 

fossiliferous treasure similar to the one of Monte San Giorgio (UNESCO, 2013i), and 

collaboration and knowledge exchange between the two sites is already under way. If this 

cooperation will be continued and enhanced in the future, a further increase of interest and 

visitation from China is to be expected.  

The profile and scenario of a Chinese tourist group visiting the two WHSs in Ticino can be found 

in table 17. It has to be emphasized that, the application being currently only available in Italian 

and in German, this user profile is merely hypothetical, but it could serve as a guideline for a 

future development of the application for Chinese users.  What is fundamental to underline is the 

fact that a Chinese version of the application would have to be far more than a mere translation 

of its Italian or German version. This means that the application would have to be localized, 

especially by taking into consideration major differences in culture and historical background 

knowledge. For instance, a Chinese tourist may be able to imagine the meaning and value of 
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Monte San Giorgio – also since a similar site exists in his or her own country –, but he or she may 

have difficulty in understanding the historically strategic importance of the Bellinzona Castles 

that, according to commissar of war Azzo Visconti, were ‘key and gate to Italy’ and represented 

the most important defense fortification between the Gotthard Pass and the region Lombardy. 

Lacking the related general, historic, and geographic knowledge, such concepts would have to be 

explained and illustrated differently to a Chinese than to a German, Italian, or Swiss visitor who 

is supposed to be more familiar with European geography and history. In fact, the Italian and the 

German version of the application have identical contents, structure and design, since it was 

assumed by the author and the developing team that the cultures and the knowledge of the 

German, Italian and Swiss audience did not differ as much to necessitate a cultural adaptation of 

the app, even though the latter audience group may of course be more knowledgeable about the 

sites than the other two. The significantly higher cultural distance of the Chinese, though, would 

definitely have to be accounted for by a different conceptual design and culturally adapted 

contents. A more detailed illustration of these aspects would, however, go beyond the scope of 

this thesis.  

 

USER 

PROFILE 

                                                                                                                                                            

Group of ten Chinese tourists from Shanghai visiting Ticino for five days   

USER 

SCENARIO 

The members of the Chinese tourist group are all between 25 and 40 years old. 

There are two couples among them who have one iPad each, whereas five other 

participants have an iPhone, and only one has an Android phone. In general, all 

group members are very familiar with ICTs and with mobile technologies in 

particular. Since traveling abroad has become more and more accessible for them, 

mobile technologies and applications for travel purposes have been gaining 

increasing importance and popularity. In fact, most of the group members already 

used mobile apps during past city trips.  

The group will stay in Ticino for five days. One of the main motivations for visiting 

the canton have been its two WHSs, so the group wants to dedicate one day to 

each of the two properties. The ten tourists will do both visits together, and their 

main aim is to get an overall impression and to understand the meaning of the two 

sites. Whereas some group members are already a bit familiar with Monte San 

Giorgio, since a similar site exists in China, in Chengjiang, none of them has 

knowledge about Bellinzona and its strategic importance in the Late Middle Ages. 

The group therefore wants to comprehend why the Castles of Bellinzona were 
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actually built and how they are related to broader European history.  

Since the group has arrived by plane, it will mainly have to rely on public 

transportation to move around in Ticino. Also, the members decided not to book a 

hotel in advance, but to decide on an appropriate accommodation on the place, 

based on locals’ or DMOs’ suggestions. Moreover, given that the Chinese visitors in 

total will spend five days in Ticino, they are also interested in getting informed 

about other attractions and events in the area. 

TABLE 17. Hypothetical user profile and user scenario of Chinese tourists using the mobile application for 
Ticino’s WHSs. 

 

4.4. CONCEPTUAL DESIGN AND BETA VERSION OF THE MOBILE APPLICATION 

In the following, the conceptual design and the released beta version of the iOS application for 

Ticino’s WHSs will be presented. In the first part, a concise overview of the information 

architecture will help illustrate the general structure and navigation of the app. In the second 

part, the author will use the IDM and screenshots of the app in order to illustrate its major topics 

and multiple topics, i.e. single subjects of the conversation between a user and the application, 

and their classification into more generic content categories (Paolini, Mainetti and Bolchini, 

2006).  

Before going into depth, it is important to underline that two separate versions of the 

application were created, one in German and one in Italian. This was mainly motivated by the 

attempt to reduce the weight of the application, and by the thought that a user would be 

interested in either the German or the Italian version of the app, not in both of them. Therefore, 

no language choice option is provided within the application, and both versions can be 

downloaded separately on the iTunes store. The information architecture, contents, and 

functionalities, which will be presented in the following paragraphs, are identical in the two 

versions, with the exception of some audio and video materials.  
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4.4.1. INFORMATION ARCHITECTURE AND NAVIGATION 

 

FIGURE 37.  Information architecture of the application for Ticino’s WHSs. 

 

As is illustrated in figure 37, after starting the application the user is confronted with a home 

page that offers three major clickable options: “Monte San Giorgio”, “Castles of Bellinzona”, and 

“Information UNESCO”. By choosing the latter, a pop-up appears containing information on 

UNESCO and on world heritage. If the user selects “Monte San Giorgio” or “Castles of Bellinzona”, 

he or she lands on the tab “Info WHS” of the respective site’s section.  In fact, the architecture 

shows that the whole application is basically divided into two subsections, one dedicated to 

Monte San Giorgio (highlighted in green) and the other one to the Castles of Bellinzona 

(highlighted in blue). Both of these sub-parts are identically structured and consist of five main 

navigation tabs, namely:  
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 Info WHS: a sort of homepage for Monte San Giorgio and the Castles of Bellinzona with 

the icons entitled “MSG” and “Castles” respectively;   

 Map: an offline, GPS-enabled map with POIs; 

 Explore: a list of POIs; 

 Fun: three games; 

 Tourism: an overview of tourism-related information.  

After the user has accessed one of the two subsections, these five tabs are constantly present on 

the bottom of the screen in the form of a tab bar, and it is possible to freely navigate between 

them. Also, each of the tabs contains a “Home” button on the top left corner of the screen, which 

enables the app user at any time to navigate back to the very first home screen consisting of the 

three major choices.  

Another important aspect of the information architecture is the structure of the POIs. As is 

illustrated in figure 37, one page is dedicated to every single POI, and it can be accessed both via 

the tab “Map” and via “Explore”.    

 

4.4.2. CONTENTS AND FUNCTIONALITIES 

In order to describe the application’s most important contents and functionalities, the author 

first presents a slightly simplified version of the IDM, which shows the conceptual design of the 

application. The IDM and most of the explanations will take the subsection on “Monte San 

Giorgio” as an illustrative example.  
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FIGURE 38.  IDM illustrating the conceptual design of the application. 
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The home screen represents basically a multiple topic consisting of three topics, namely “Monte 

San Giorgio”, “Castles of Bellinzona”, and “Information UNESCO” (cf. figure 39). By clicking on the 

latter, a pop-up, i.e. a single topic, opens, which is dedicated to UNESCO, its values, the 

Convention of 1972, and the WHL (cf. figure 39). It is important to mention that before accessing 

this home screen, a pop-up dedicated to the application’s “About” (cf. figure 39), i.e. copyright 

issues and provider information, is shown to the user. However, this single topic appears 

automatically only at the very first launch of the application on a device, and from the second 

usage on, the home screen will be visualized immediately. The pop-up on “About” remains 

accessible for the user via an information icon in the top right corner of the home screen.  

 

FIGURE 39. Screenshots Home, UNESCO and About (from left to right). 

If the user clicks, for instance, on “Monte San Giorgio”, again only at the very first launch of the 

application, a sustainability pop-up will be visualized (cf. figure 40), asking him or her to commit 

to responsible and sustainable on-site behavior. Having accepted this request, the user will land 

in the first of five tabs within the subsection of the respective heritage site, in this case Monte 

San Giorgio (cf. figure 40). This tab (I) is again a multiple topic fully dedicated to the WHS Monte 

San Giorgio: it contains textual information on the property’s characteristics, its history, and its 

recognition as a world heritage; moreover, a slideshow of various related pictures is 

automatically displayed on the top of the page. These pictures can also be visualized in full-

screen mode, by clicking on the picture icon in the top right corner. The other two icons of the 

multimedia bar represent audio and video material on Monte San Giorgio (cf. figure 40).  The 

previously described home screen can be easily accessed from this first or from any of the other 

four tabs, by clicking on the “Home” icon in the top left corner.  
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FIGURE 40. Screenshots sustainability pop-up, Home MSG and multimedia bar (from left to right). 

 

From the first tab dedicated to Monte San Giorgio, the user can navigate to any of the other four 

tabs within the subsection, via the icons on the bottom of the page, the so-called tab bar (cf. 

figure 41). All of these tabs are again multiple topics, and will be described more in detail in the 

following paragraphs.  

The tab “Map” (II) consists of an offline, GPS-enabled, and zoomable map (cf. figure 42), that 

allows users to track their current position, even if they are not online. The blue markers stand 

for different POIs in the area of the WHS, whereas the red markers represent stops with 

didactical boards along an itinerary. By clicking on the marker, the title of the respective POI or 

didactical board appears (cf. figure 42). However, only if the marker contains the world heritage 

logo, the POI is officially a UNESCO world heritage. Markers without logo, in turn, refer to other 

POIs in the area. Table 18 summarizes the POIs that were chosen for Monte San Giorgio and for 

the Castles of Bellinzona respectively. It should be underlined that so far itineraries with 

markers are only available for Monte San Giorgio. 
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 FIGURE 41. Tab bar.  

  

 

 

                  

 

 

                                                                                     FIGURE 42. Screenshot map (left) and map with opened POI (right). 

 

Monte San Giorgio Castles of Bellinzona 

1. Geo-paleontological path of Monte San 

Giorgio (WHS) 

1. Castelgrande (WHS) 

2. Fossil Museum of Monte San Giorgio (WHS) 2. Castle of Montebello (WHS) 

3. Val Mara (WHS) 3. Castle of Sasso Corbaro (WHS) 

4. Archeological digs of Tremona 4. Murata (WHS) 

5. Marble quarries in Arzo 5. Castle Tour (WHS) 

6. Vineyard itinerary 

 TABLE 18.  Overview of POIs selected for Monte San Giorgio and Castles of Bellinzona. 

 

Via the information icon in a POI title (cf. figure 42), the user can access the page dedicated to 

this POI (cf. figure 43). This page has the identical structure of the first tab on Monte San Giorgio, 

i.e. it consists of textual information organized in various paragraphs, and of a multimedia bar 

including pictures, audio, and video files. Whereas all POI pages contain explanatory texts and 

pictures, audio and video material was not available for all of them, so that in some cases one or 

both of these icons had to be removed (cf. figure 43). As was mentioned earlier, the POI pages 

are also directly accessible from the tab “Explore” (III) (cf. figure 43). This multiple topic is 

basically a listed version of the POIs that are displayed on the map, not including, however, the 

single itinerary stops. The POIs are again clearly divided into “UNESCO world heritage” and 

“Other POIs”. So far, this distinction was only necessary for the subsection on Monte San Giorgio, 

since all POIs in the section on Bellinzona belong to the WHS. 
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FIGURE 43. Screenshots POI Museum, POI Val Mara (with reduced multimedia bar) and Explore. 

The multiple topic “Fun” (IV) represents the tab dedicated to games (cf. figure 44), and includes 

a quiz, a foto puzzle, and a treasure hunt. For the quizzes, a library of questions was created; 35 

questions were created specifically for the quiz in the subsection “Castles of Bellinzona”, 30 

questions for the quiz on “Monte San Giorgio”, and 16 generic questions on UNESCO and world 

heritage, which were used for both quizzes. In every round, the application randomly picks 10 

out of the 51 and 46 available questions respectively, and for each of them the user has 20 

seconds to answer. All questions have multiple choice structure, and of the three suggested 

answers always only one is correct (cf. figure 44). If the user gives the wrong answer, the 

application provides him or her with the solution; if the answer is correct, a short feedback in 

the form of an explanatory or informative sentence is given (cf. figure 44). The quiz can be 

repeated as many times as the user wishes, each time with a new random selection from the 

pool of questions. 

 

FIGURE 44. Screenshots tab ‘Fun’, quiz and quiz feedback. 
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The second game is a photo puzzle (cf. figure 45). Before playing, the user is presented a preview 

of the completed picture (cf. figure 45) and is informed about how the game functions (cf. figure 

45). The picture will be disaggregated into 16 pieces, and by selecting two of them, their 

positions get exchanged. There is no time limit and the user has to solve ten puzzles in order to 

complete the game. At any moment, he or she can reread the instructions by clicking on the 

question mark icon in the top right corner.  

 

FIGURE 45. Screenshots puzzle, puzzle preview and puzzle instructions. 

The third game consists of a treasure hunt (cf. figure 46) of eight tasks for Monte San Giorgio, 

and seven tasks for the Castles of Bellinzona. Whereas the treasure hunt for Monte San Giorgio 

was designed exclusively within the Fossil Museum of Meride, the one for the Castles of 

Bellinzona includes stops in all three castles. Again, there is no time limit, but, as opposed to the 

quiz, the user has to provide the right answer in order to proceed to the next task. Also, the 

treasure hunt can be played only once.   

For the successful, or partially successful completion of each of the three games, the user 

receives points. The total score is continuously reported and updated on the landing page of the 

tab “Fun” (cf. figure 44). 

The multiple topic dedicated to “Tourism” (V) (cf. figure 46) contains information about major 

tourism-related issues, such as transportation, accommodation, gastronomy, attractions, and 

events. Since the focus of the application should clearly lie on the site itself and on its world 

heritage character, deliberately minor weight was given to this touristic section. Therefore, only 

little direct information is presented in each paragraph, and the user is asked to follow the 

provided links – to the websites of the DMOs or of public transportation companies – in order to 

obtain more detailed explanations. The links open in separate windows, which should prevent a 

user from leaving the application. The “Tourism” tab also contains an explicit reference to the 
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second WHS in Ticino – i.e. the Castles of Bellinzona in the subsection of Monte San Giorgio and 

vice versa –, and by clicking on the name the user lands directly on tab I of the other site’s 

subsection (cf. figure 46).  

 

FIGURE 46. Screenshots treasure hunt, tab ‘Tourism’ and Home Castles of Bellinzona. 

 

To conclude the presentation of the application’s contents and functionalities, it is interesting to 

briefly look at how sustainable tourist behavior could be encouraged and enhanced thanks to 

this mobile app. In the author’s opinion, one can distinguish basically two levels of 

encouragement, an explicit and a more implicit one. The explicit dimension refers to those parts 

of the application where sustainable behavior is directly elicited, such as the sustainability pop-

up, and the section dedicated to transportation where the available public means of transport 

are given particular weight. The implicit level of motivation for sustainable on-site behavior, 

instead, implies all those sections of the application that potentially increase the user’s 

awareness of the preciousness and the OUV of the respective site, which, in turn, is likely to 

make him or her behave in a more responsible and farsighted way. Thus, information on 

UNESCO and its values, detailed descriptions of the WHSs and explanations on why they are part 

of the WHL, as well as a presentation of all the POIs making up the respective heritage, are all 

elements that might increase a visitor’s appreciation and respect for the property. Also, as was 

mentioned by several authors reflecting on ICTs and sustainable tourism (cf. chapter 2.3.3.), by 

suggesting to the tourist determinate places to visit and certain routes to follow, he or she is 

somehow guided by the application and may therefore not get off the right path or wander 

through forbidden areas. 
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4.4.3. FEATURES OF THE SECOND RELEASE 

As was already mentioned previously, the above presented application is a beta version, which 

will be further enhanced and extended for the second release. Among others, the author and the 

developing team intend to add an omnipresent photo button on the top right corner of every 

page of the application – except for the home screen and pages within the “Fun” tab –, so that the 

user can instantaneously take a picture at any moment of the visit, without having to leave the 

application.  

Moreover, social media features will be integrated, enabling users to share pictures, game 

results, or simply their position via Facebook, Twitter, and Instagram. Sharing via Facebook and 

Twitter is already being used in several WHS applications, such as those dedicated to Ha Long 

Bay (Vietnam, cf. figure 47), to the Royal Palace at Caserta (Italy, cf. figure 47), or to the Royal 

Botanic Gardens in Kew (UK, cf. figure 47). However, none of the 115 analyzed applications 

allowed sharing via Instagram. The audio- and video-sharing social networking service is 

without doubt gaining increasing importance within the social media landscape, with a user base 

of over 130 million in July 2013 (Graziano, 2013), three times as much as in the previous year. 

Figure 48 evidences the tremendous rise of Instagram between October 2010 and June 2013, 

which highlights the need for an integration of this social networking service also into other 

applications. The feature of sharing via Instagram was also requested explicitly by Mr. Cantarelli, 

director of Bellinzona’s DMO, in the course of an interview.  

 

 

 

 

 

 

 

 

FIGURE 47.Social media features in apps on Ha Long Bay, Caserta and Gardens of Kew. 
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FIGURE 48. Growth of Instagram’s user base, October 2010 – June 2013, Source: Business Insider (2013). 

Finally, more audio and video material needs to be presented in the POI pages. As was hinted at 

earlier, due to financial and time constraints the multimedia bar had to be reduced for several 

POIs in the beta version. The future integration of more audio and video files will, however, also 

be constricted by the maximum acceptable size of the application; with currently 225 MB 

(Italian version) and 290 MB (German version) respectively, the application is definitely already 

too heavy, and solutions for reducing this weight will have to be found.  

 

4.5. OUTPUT OF USABILITY STUDY 

4.5.1. IDENTIFIED GOALS AND TASKS 

As was briefly mentioned in chapter 3, a library of goals and tasks was developed by the author, 

based on the previously defined four user profiles and user scenarios, and on the inputs of three 

independent interviewees, who had not seen the application for Ticino’s WHSs before. In total, 

the library contained 25 goals, each of which was then further subdivided into tasks. The sum of 

all identified tasks amounted to 112. Table 19 exemplifies two goals and the related tasks for the 

user profile ‘cultivated excursionist from Ticino’. The whole library of goals and tasks can be 

found in annex 7. 

G3 Get information about how to reach Monte San Giorgio by public 

transport 

T3.1 Find the section dedicated to logistic information 

T3.2 Find information about public transportation to Monte San Giorgio 

T3.3 Find train offers and schedules   
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T3.4 Get back to the application 

T3.5 Find the timetable of the PostBus 

T3.6 Get back to the application 

  

G 10 Get information about where and what the transnational geo-

paleontological path is (e.g. main stops, duration of the hike, significance 

of the path) 

G 10.1 Find the section dedicated to the transnational geo-paleontological path 

G 10.2 Read about the path’s main stops and its length 

G 10.3 Look at pictures of the geo-paleontological path 

G 10.4 Find audiovisual material dedicated to the path 

G 10.5 Find the path and its main stops on the map 

TABLE 19. Exemplary goals and related tasks for the user profile ‘cultivated excursionist from Ticino’. 

 

4.5.2. HEURISTICS-BASED TECHNICAL INSPECTION 

During the heuristics-based expert evaluation, in total, 52 issues were identified. 26 (50%) of 

them were classified as graphic problems, 12 (23%) regarded the application’s content, and 8 

(15%) referred to navigational aspects. 2 (4%) issues were classified into the category 

‘Content/Graphic’, 1 (2%) into ‘Graphic/Navigation’, and 1 (2%) into ‘Navigation/Content’; 2 

(4%) further issues were simple application errors, i.e. bugs, that were not attributed to any 

heuristic category. The large majority of issues (86%) were observed in both the Italian and the 

German version of the application. Only 3 (6%) issues regarded exclusively the Italian version, 4 

(8%) issues were identified only in the German one. 44 (85%) of the 52 issues occurred both on 

the iPad and on the iPhone, 1 issue (2%) only on the iPhone, and 7 issues (13%) only on the 

iPad. It must be added, however, that 4 of these 7 iPad issues concern the Bellinzona treasure 

hunt, which is currently not working on the iPhone, as is described more in detail in the analysis. 

11 (21%) issues were found exclusively in the German and/or Italian subsection on Monte San 

Giorgio, 10 (19%) issues regarded merely one or both of the two Bellinzona subsections; the 

remaining 60% of issues occurred in both subsections or regarded the first home page, where no 

distinction between subsections is made yet.   

In table 20 one issue per heuristic category, i.e. graphic, content, and navigation, is presented 

exemplarily. The whole list of issues can be found in annex 8, in the form of a chart. The 

screenshots visually illustrating each single issue are available in annex 9.    
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Issue (MSG/B) Heuristic 
category 

Description of the problem iPhone/ 
iPad 

German/Italian 
version 

Issue#5_MSG: 
Feedback 

Content For some pictures in the MSG 
photo puzzle, after completion of 
the puzzle the user does not 
receive feedback on what is 
represented in the respective 
picture (only in the case of fossil 
pictures this information is 
provided).  

iPhone/ 
iPad 

German/Italian 
version 

Issue#18_MSG/
B: Icon 
consistency 

Graphic The icon tab bar on the bottom 
indicating the main navigation 
landmarks is graphically not 
consistent. The word “Explore” is 
written too close to the compass 
icon, and the word “Tourism” is 
shifted too far to the left compared 
to the suitcase icon. Also, 
particularly for iPad, the standard 
iPad tab bar should be used, so that 
the icons appear bigger and not 
centered in the middle.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#41_MSG/
B: Backward 
navigation and 
consistency  

Navigation Only from the tabs dedicated to 
single POIs, to single games, and to 
multimedia contents the user has 
the possibility to navigate “Back”. 
In all other sections of the 
application there is no such option, 
and the user can only reach 
“Home”. To make the overall 
navigation more consistent, all 
sections should provide the 
possibility to navigate backwards.     

iPhone/ 
iPad 

German/Italian 
version 

 

TABLE 20. Exemplary usability issues of the heuristic categories content, graphic and navigation. 

 

One of the major findings of the heuristics-based evaluation is the need for more differentiated 

versions of the application for iPhone and iPad. This applies particularly to the lengths of titles 

and texts, as well as to the page layout of several tabs.  

Moreover, the inspector found that the section dedicated to games (‘Fun’), i.e. the quiz, the photo 

puzzle, and the treasure hunt, will have to be partially revised, in addition to the correction of 

numerous textual and graphical errors, and technical bugs that were observed within this tab. In 

fact, 46% of all identified usability issues were detected in this section. In the quiz, for instance, 

each question and the related picture occupy more than half of an iPhone screen, so that the 

feedback and sometimes even the answer possibilities are not immediately visible to the users, 

who may not be aware that they have to scroll down to access this information. This issue was 

also observed several times on the iPad. The photo puzzle should be reduced from ten to five 

pictures per round, since the completion of one puzzle takes at least two minutes, and therefore 

the user most likely will not have the patience to complete ten of them. Also, sometimes no 
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feedback is provided on the completed pictures in the puzzle, and in other cases the provided 

information is not clearly and understandably arranged on the page. In addition, whereas the 

Monte San Giorgio treasure hunt is mainly without errors and necessitates only some smaller 

refinements, the Bellinzona treasure hunt contains wrong contents in one question and, most 

importantly, is currently not functioning on an iPhone 4. Furthermore, after having successfully 

completed a treasure hunt once, the user does currently not have the possibility to redo or 

revise the game another time. Since, for instance, different people could use one and the same 

iPhone or iPad, the possibility of repeating the game ought to be provided. Finally, the overall 

score system of the three games should be rethought, since the current number of achievable 

points per game does not seem logical and consistent, and may thus create confusion for the 

users.  

Regarding the maps, the heuristics-based inspection revealed the need for a better integration 

with the POI tabs, as well as the necessity of a legend explaining the meaning of different 

markers and colors. The latter point applies mainly to the map for the area of Monte San Giorgio, 

since it contains numerous markers representing not only POIs and the tourism office, but also 

stops with information boards along two itineraries.  

For the rest, it can be said that the majority of identified usability issues do not refer to 

fundamental concept or design aspects, but are mostly graphical errors and technical bugs.   

 

4.5.2. OTHER OBSERVATIONS 

The on-site inspection of the application yielded very positive results. Both for Monte San 

Giorgio and for the Castles of Bellinzona, the markers on the respective maps indicating the 

tourist offices, POIs, or stops along itineraries (in the case of Monte San Giorgio) were positioned 

with high precision. The author found the markers to be enormously helpful, especially in the 

Monte San Giorgio area, due to the fact that signposting along the paths is generally rather 

scarce and usually indicates merely single places, not itinerary directions. It must be noted, 

however, that the inspector exemplarily only controlled three stops on each of the two 

itineraries in the area of Monte San Giorgio, i.e. on the transnational geo-paleontological path 

and on the vineyard itinerary. The remaining four POIs around the natural WHS, as well as all 

five POIs in Bellinzona were visited and could correctly be traced on the map.  

Moreover, the own position of the application user is visualized clearly on the map once he or 

she enters the area surrounding the WHS, and it is tracked with high accuracy.  However, users 

do not know about this possibility of geo-localization until they actually visit the property and 

find their position highlighted on the map. Therefore, the author suggests adding an icon next to 
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the map which clearly represents the possibility of finding one’s current geographical location 

on the map. If the user is not situated within the area covered by the two maps¸ the application 

can then provide feedback on why geo-localization is not or not yet possible. The application on 

the Rhaetian Railway already contains such an icon and such a feedback message (cf. figure 49).  

 

 

 

 

 

 

 

FIGURE 49. Example of geo-localization in the application on the Rhaetian Railway.  

 

Coming back to the on-site expert evaluation, the inspector also found both treasure hunts to be 

performable without any major problems. The tasks can be easily solved and the author did not 

encounter difficulties in finding the respective places. This is particularly true for the Monte San 

Giorgio treasure hunt, since it takes place only within the Fossil Museum. The treasure hunt for 

the Bellinzona Castles is distributed over all three Castles, but is nevertheless easy to follow and 

to complete. It must be added, however, that the on-site inspection was carried out only with an 

iPad, so that potential issues on the iPhone may not have been identified. In fact, the technical 

inspection already revealed that the Bellinzona treasure hunt does not work on an iPhone 4.  

All in all, the on-site expert inspection thus yielded very positive results that are partially 

illustrated and summarized in figure 50. 
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FIGURE 50. Results of the on-site expert evaluation regarding geo-localization. 

 

In general, the inspector holds the opinion that the application should be richer in graphics and 

visually appealing elements. The current design is rather simplistic and mainly focused on texts 

and information; it could be improved by the usage of more colors, more icons – especially in the 

tourism tab –, and overall more graphics. Also, particularly in the tab dedicated to “Fun”, the 

integration of a mascot would make the whole gaming experience more entertaining and more 

enjoyable. The idea of a mascot was also brought forward by Bellinzona’s DMO director Gian 

Luca Cantarelli during a one-to-one meeting with the author, which was dedicated to an overall 

analysis and evaluation of the application prior to its launch.  

Apart from the lack of graphic elements, the fact that the application was programmed in html 

gives it a sort of website feel in some regards (e.g. structure in headings and texts, tables, linked 

texts), and may also account for a partially delayed responsiveness of icons. A usage of native iOS 

instead of html, and generally a higher consideration of iOS Human Interface Guidelines (Apple 

Inc., 2013) could help improve the user interface and user experience of the application for 

iPhone and iPad users.  

Finally, as was already mentioned earlier, the size of the application will have to be significantly 

reduced. With currently 225 MB (Italian version) and 290 MB (German version) respectively, 

the application is well beyond the average size of an iOS app, which was 23 MB in September 

2012 (Mlot, 2012). Also, it has to be considered that Apple has set a limit of 50MB for application 

downloads over users’ cellular data networks (Apple Inc., 2012), so that the Ticino World 

Heritage application can only be downloaded via Wi-Fi, never via 3G or LTE. For tourists that 

only get to know of the application on the place, this is a big inconvenience since they cannot 

download it via their mobile network, even though this would of course imply huge roaming 
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fees. Another problematic aspect in this regard is the fact that several areas around Monte San 

Giorgio do not have network coverage, so that also once the size problem will be resolved, a 

download via 3G or LTE will not be possible.  

  

4.5.3. SUGGESTIONS 

In addition to the identification of usability issues, the author also used the inspection to 

hypothesize potential new features and functions of a future version of the application dedicated 

to the two WHSs in Ticino. For this purpose, also the inputs of the three interviewees who 

helped define goals and tasks for each user profile, were very helpful and yielded interesting 

ideas on how the app could be improved and enhanced. 

One suggestion that was brought up repeatedly, both by the three interviewees and during the 

meetings with different stakeholders, is the integration of augmented reality (AR). In fact, AR 

has been identified in chapter 2.2.3.4. as a major trend within the contemporary mTourism 

landscape. In the author’s opinion, this new technology could be particularly useful for the 

natural WHS Monte San Giorgio, since it could help make visible and make come back to life 

something basically ‘dead’, as DMO director Ms. Nadia Fontana-Lupi underlined when talking 

about the major challenges related to the site. Thanks to AR technology, at determinate spots in 

the Monte San Giorgio region, the user could be transported 230 million years back in time and 

see on the device how the respective zone may have looked like back then, when most parts of 

the area where basically a sea full of fishes and reptiles. This understanding would without 

doubt enhance the visitors’ awareness and appreciation of the OUV of the property. It goes 

without saying that also for the Castles of Bellinzona, which are already impressive and 

fascinating by their mere presence, AR technology represents a unique tool that could allow to 

visually make the visitors comprehend the historically strategic significance of these medieval 

fortifications. Also, users could gain a better understanding of how normal people or knights 

were dressed in the Late Middle Ages, of how the daily life of those living in the Castles was, and 

of how a typical battle used to proceed. Obviously, the usage of AR technology would be linked to 

considerable costs, so that additional funding will be necessary in order to implement such 

features.    

An integration of AR could also be combined with a more enhanced location- and context-

awareness of the application, again in accordance with the currently most important mTourism 

aspects identified in chapter 2.2.3.3. Instead of only telling the user where he or she is located at 

a certain moment, the application could proactively provide information about the closest POIs 

in the user’s surroundings. This would be particularly useful when visitors are situated next to a 
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spot for which AR is available, so that the application could suggest them directly to have a look 

at how the respective place looked like several thousands or even millions of years ago.     

Another point that was brought up several times by the three interviewees and by the 

stakeholders of Monte San Giorgio, is the integration of more extensive information on 

accommodation and gastronomy, both on the map and in the tourism-related tab. Without 

doubt, it could be very useful for an application user to know where he or she can find a hotel or 

a nice restaurant close-by. For two major reasons such contents have so far not been integrated 

into the app: first, because the clear focus of the application was supposed to be on the two 

WHSs themselves, not on the touristic offer of the overall regions. Second, and most importantly, 

the decision of leaving such information out was motivated by the problem that a hotel and a 

restaurant database would need to be exhaustive and would have to be updated continuously, in 

order not to favour or to disadvantage any suppliers in the respective region. Since an 

integration of basically all accommodation facilities and gastronomy suppliers in an area would 

go well beyond the scope of the application, a possible solution would be the creation of a 

sponsored application, where only hotels and restaurants that pay a certain contribution to the 

app would appear.  

One of the three interviewees also mentioned the need for a series of practical information 

which would be particularly relevant for teachers organizing a school excursion or in general for 

visitors coming in groups. Among such practical advice, that could also be integrated in the map, 

is information on the availability of benches, of public toilets, and potentially of water stations 

along the paths, as well as indications on the accessibility of different POIs, especially for 

disabled persons.  

Finally, an idea that emerged during several stakeholder meetings and that was advocated by all 

of them is the integration of other Swiss WHSs in the application. Switzerland can currently 

boast eleven UNESCO WHSs, out of which, without including Monte San Giorgio and the Castles 

of Bellinzona, three properties already have their own mobile application (Prehistoric Pile 

dwellings around the Alps, Rhaetian Railway, Swiss Tectonic Arena Sardona). The clear and 

easily scalable structure of the application for Ticino’s WHSs makes it very simple to add other 

sites to it by following the same conceptual design. Such an integration of Switzerland’s cultural 

and natural treasures would be directly in line with the main objectives of UNESCO Destination 

Switzerland. In fact, the organization aims at fostering cooperation among the Swiss WHSs and 

at marketing the properties more and more as an entity (Jungfrau-Aletsch, 2013). The 

stakeholders of the Bellinzona Castles and of Monte San Giorgio should therefore search 

dialogue with the site managers and other responsible organizations of the remaining nine 
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world heritage properties, in order to work on an integrated and refined – in this case technical 

– tourism product, that can significantly benefit all actors in the long term.    
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Chapter 5: Conclusion, Limitations and Future 
Research 

In this final chapter, the author will summarize the most important findings of the present 

research, providing answers to the research questions and presenting the major conclusions 

that can be drawn from this study. Moreover, research limitations will be introduced, and 

possible directions for future research will be indicated. 

 

5.1. CONCLUSION 

The aim of the present research was to investigate the field of mobile applications for UNESCO 

WHSs, by analyzing the state-of-the-art, developing a concept and implementing an application 

for Ticino’s two WHSs, and ultimately assessing its usability. The author carried out a 

benchmark analysis, elicited the application’s requirements, developed its conceptual design and 

information architecture, and finally assessed its usability through technical inspection, in order 

to provide answers to the three following research questions that guided this study:  

1. How many UNESCO WHSs worldwide do already have specifically dedicated mobile 

applications, and what are their main contents and functionalities? 

2. What are the major user requirements for a mobile application for the two UNESCO WHSs in 

Ticino, i.e. Monte San Giorgio and the Castles of Bellinzona? 

3. How does a mobile application for the two WHSs in Ticino have to be designed to meet these 

requirements and to achieve high usability? 

Regarding the first research question, the benchmark analysis revealed that mobile applications 

for iPhone and/or iPad currently exist for 140, i.e. 14.3%, of the 981 WHSs. 70 (50%) of the 

properties with a dedicated iOS mobile app are situated in Europe, 41 (29%) in Asia, 13 (10%) 

in North America, 6 (4%) in South America, 5 (4%) in Africa, 3 (2%) in Oceania, and 2 (1%) in 

Central America. When comparing these figures to the respective continent’s share of world 

heritage properties – which is 41% for Europe, 26% for Asia, 4% for North America, 12% for 

South America, 13% for Africa, 3% for Oceania, and 1% for Central America – it appears that 

European, Asian and North American WHS managers – or other related stakeholders – are 

currently investing more into mobile technologies for communication and marketing purposes 

than their counterparts on other continents.   



122 
 

For 77 properties the author was able to also find a dedicated Android application, which in 50 

cases (64.9%) was identical to the iOS app (cf. annex 10). This reveals that the number of WHSs 

with an iOS app is about double the number of those with an Android app.   

In the second part of the benchmark analysis, the contents and functionalities of 115 iOS 

applications were analyzed based on a grid that consisted of 49 indicators grouped into seven 

categories (“General Information”, “UNESCO World Heritage Site”, “Multimedia”, “Place”, 

“Tourism”, “Entertainment”, “General Features/Settings”). The analysis revealed that “General 

Information” (49.9%), “Place” (41.5%), “General Features/Settings” (29.4%) and “Tourism” 

(28.8%) were the most represented categories, whereas indicators related to “Multimedia” 

(24.4%), “UNESCO WHS” (19.0%) and “Entertainment” (11.9%) were on average less frequent. 

Overall, the most frequently present single indicators were “Map” (80.9%, category “Place”), 

“Selected POIs/highlights/proposals” (80.0%, category “General information”), “General 

description of the site” (70.4%, idem), “History of the site” (70.4%, idem) and “Photo 

gallery/slide show” (67.0%, category “Multimedia”). The least represented indicators were 

“Buy/Reserve” (1.7%, category “Tourism”), “Social media channel: Instagram” (0.9%, category 

“Entertainment”), and “Trip Planner” (0.9%, category “Place”). Looking at the most represented 

categories and indicators, it is striking that the majority of analyzed applications do not seem to 

differ significantly from rather traditional city or tourist guides, and that thus apparently the 

world heritage character of a property is currently hardly reflected in specific content or design 

elements.  In fact, with 19.0% the category “UNESCO WHS” was the second least represented one 

in the investigated applications. 43.5% of the apps did not mention the fact that the respective 

site was a world heritage. The year of inscription (31.3%), the WHS (12.2%) or the UNESCO 

(11.3%) logo, sustainability hints (9.6%), as well as information on UNESCO’S Convention and 

its values (4.4%) were even less frequent. Regarding the applications’ description on the iTunes 

Store, 45.2% contained information about the respective property being a WHS; 7.0% indicated 

also the year of inscription. These figures clearly show that the majority of applications 

dedicated to a WHS do not put particular emphasis on the property’s outstanding distinction, 

and some even ignore it completely. In the researcher’s opinion, the world heritage character of 

a site should be much more brought to the fore in the mobile applications, both for simple 

marketing purposes and at the same time in order to sensitize visitors and to increase their 

awareness of the universal significance and value of such places. As was underlined repeatedly 

throughout the thesis, it is such sensitization that can encourage people to behave more 

responsibly and sustainably on a site. 

The matrices and radar diagrams used to visualize the benchmark results not only confirmed the 

just described outcomes, but also yielded interesting additional findings. Most strikingly, 

applications on cultural and natural WHSs showed different patterns regarding the dimensions 
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“Leisure Tourism” and “Cultural/Natural Tourism (UNESCO)”, which may partially be explained 

by the distinct characteristics of these two typologies of UNESCO WHSs. Applications for cultural 

heritage sites thus turned out to generally contain more information related to UNESCO and 

cultural/natural tourism than those for natural sites. In accordance with this observation, 

strongly varying patterns were also observed in the comparison of applications for European 

and North American world heritage properties, the latter focusing clearly on the dimension 

“Leisure Tourism”. Since 12 out of the 13 analyzed North American WHS applications were 

dedicated to natural properties, this finding directly correlates with the previous observation 

and may even partially account for it.      

Passing on to the second research question, the author had to take into consideration the 

interests and goals of overall six major stakeholder groups, namely UNESCO representatives in 

Switzerland, Ticino Turismo, Orange Communications SA, USI’s webatelier.net and the UNESCO 

Chair, as well as the DMOs and site managers responsible for both the Castles of Bellinzona and 

for Monte San Giorgio. Due to financial and time constraints, the stakeholders on the demand 

side, i.e. the visitors of the WHSs and the potential future application users, could not be taken 

into account. From a series of in-depth, semi-structured interviews and unstructured meetings 

with all stakeholders on the supply side, the researcher and the developing team were able to 

determine the major requirements of the application. The new app should be provided at least in 

Italian and German, two of the official languages in Switzerland, it should focus mainly on the 

world heritage character of the two sites in Ticino, leaving aside abundant tourism-related 

information, and it should encourage sustainable on-site behavior of the users. Moreover, the 

application should be suitable for educational usages, and its design and architecture should be 

easily scalable, so that in the future also other Swiss or international WHSs could be easily 

integrated according to the same structure. In addition, the offline availability of the app was 

identified as a crucial requirement in order to avoid high roaming fees for international tourists. 

Some stakeholder requests could not be accounted for – mostly due to financial or time 

constraints –, such as a development of the app in more languages, a version for Android phones, 

or advanced AR features. In few cases, a stakeholder’s claim had to be declined due to conflicting 

requests of others, such as Orange’s interest to provide the app in two official national 

languages, thus not in English as was requested by some, or the majority’s interest in not 

including extensive data on accommodation, gastronomy, or events, which was at odds with the 

Monte San Giorgio representatives’ wish to incorporate such information.  

The most significant, practically feasible requirements served then as a basis for the creation of 

four user profiles and user scenarios, and ultimately for the design of the concept and the 

information architecture of the application. The author identified as possible audience groups a 

Swiss-German, Swiss-Italian or North Italian elementary school teacher with his or her class (1), 
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a Swiss teenage family consisting of two parents and children over 12 (2), a cultivated 

excursionist from Ticino (3), and a couple of cultural tourists from North of the Alps or from 

Northern Italy (4). Based on these profiles and the related scenarios, the researcher defined a 

series of goals and tasks that were later reused and slightly modified for the usability study.  

To answer the third research question, it can be confirmed that the developed application is 

accounting for the main requirements elicited in the second research phase. It is available in 

German and Italian, and clearly concentrates on the world heritage character of the two 

properties. Thus, the UNESCO WHS logo is visible on the very first screen, and the user gets 

informed about UNESCO’s Convention, its objectives and values, as well as about each site’s 

Outstanding Universal Value (OUV), its history, and the reason and year of its inscription in the 

WHL. Illustrative slideshows, audio and video material, and a section with three both 

entertaining and educating games are supposed to make the application more appealing 

particularly to a younger audience, and also perfectly lend themselves for educational usage. 

Tourism-related information regarding accommodation, gastronomy, events, and activities 

intentionally was given rather little space within the app, and it is limited to a small section with 

short, informative paragraphs and links leading to the DMOs’ or the respective supplier’s 

websites. All in all, the author has sought to avoid the risk of “cultural surfacing” (Herdin and 

Luger, 2009: p. 5) stated by some authors who claim that technology should not replace the 

actual interaction with a specific place and that the main attraction should not become the fancy 

features of a mobile application, but should remain the site itself. The application for Ticino’s 

WHSs is thus designed to support, not replace a visit of the two properties, and it is trying to 

strike a balance between entertaining and appealing features on the one hand, and the 

conveyance of due respect and reverence towards the two WHSs on the other hand. To put it in a 

nutshell, the application should ease, enhance, and enrich the user’s experience. 

It should be added that the whole application is fully functional offline and that all data are 

immediately downloaded once the visitor installs the app on his or her smartphone. This has 

entailed, however, disadvantages regarding the size of the application: with currently 225 MB 

(Italian version) and 290 MB (German version) respectively, the application is too heavy, and 

solutions for reducing this weight will have to be found in the future. For the second release, also 

an integration of social media and sharing features is foreseen.   

A major challenge faced by the author and the developing team was the question of how to 

encourage sustainable on-site behavior with the help of the application. The app tries to tackle 

this issue both on an implicit and an explicit level: explicitly, by telling the user – in the form of a 

‘sustainability pop-up’ – to take care of the world’s heritage and to preserve it for future 

generations, or by suggesting the use of public means of transport instead of the car; implicitly, 
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by presenting UNESCO’s mission and values, the properties’ preciousness, their OUV, and the 

multifold facets of the heritage they encompass. An app user who is aware of these aspects is 

certainly more likely to behave respectfully and sustainably when visiting the property. Another 

element of the implicit dimension is the suggestion to the user of determinate places to visit and 

certain routes to follow, through which it is possible to sort of guide him or her on the right 

paths.  

In the final research phase, the author conducted a heuristics-based expert evaluation of the 

application in order to assess its usability. This inspection was based on the MiLE+ method, and 

was guided by a library of 25 goals and 112 tasks that had been defined using the user profiles 

and user scenarios, as well as the inputs of three independent interviewees who had not seen 

the application before. Part of the technical inspection was performed on-site, in order to test 

the functioning of several map features and of the two treasure hunts. In total, 52 usability 

issues were identified. 26 (50%) of them were classified as graphic problems, 12 (23%) 

regarded the application’s content, and 8 (15%) referred to navigational aspects. 2 (4%) issues 

were classified into the category ‘Content/Graphic’, 1 (2%) into ‘Graphic/Navigation’, and 1 

(2%) into ‘Navigation/Content’; 2 (4%) further issues were simple application errors, i.e. bugs, 

that were not attributed to any heuristic category. The large majority of issues were observed in 

both the Italian and the German version of the application (86%), both on the iPad and on the 

iPhone (85%). The inspection revealed that most of the observed problems do not refer to 

fundamental concept or design aspects, but are mostly graphical errors and technical bugs. 

Especially the tab dedicated to “Fun” will have to be partially revised and adjusted, since 48% of 

all usability issues were detected in this section. A major finding of the expert evaluation was 

also the need for differentiated versions of the application for iPhone and iPad, especially in 

terms of font size, page layout, and text length. Based on the technical inspection and also on the 

three interviewees’ statements, the researcher developed a series of other suggestions for an 

improvement of the application that should be considered for the release of its second version.   

 

5.2. LIMITATIONS 

In the following paragraphs, a series of limitations that were underlying this thesis will be 

presented. 

Regarding the benchmark analysis, as was already mentioned in chapter 3.2., it has to be 

acknowledged that the researcher being located in Switzerland, only the Swiss iTunes Store 

could be accessed, which may have limited the number of retrieved applications and of available 

ratings. In addition, the presence and functioning of location-based and AR features was difficult 
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to identify and to test, given that the author was not physically present at the respective sites. 

Furthermore, only iOS applications were taken into consideration for the analysis of contents 

and functionalities, and some applications could not be considered due to language barriers. The 

author acknowledges that inadvertently an actually present indicator may have been marked as 

absent as she was not able to detect it. Also, it has to be admitted that the indicator-based 

analysis is fundamentally quantitative, and does therefore not allow for direct qualitative 

judgments. Finally, as was illustrated by the researcher in chapter 2.2.3., the mTourism field is 

very dynamic, and it is possible that some of the analyzed applications have been updated and 

changed in the meantime, or that new apps have been developed for more WHSs.  

As for the requirement elicitation phase, mainly due to time and financial constraints only the 

most important stakeholders on the supply side were taken into account. In order to gain a more 

comprehensive understanding of the application’s requirements and of potential users’ goals 

and tasks, also the demand side, i.e. visitors of the two WHSs and the actual future application 

users, should be considered.  

The usability analysis only consisted of a technical inspection that was performed by the author 

herself. In order to obtain a comprehensive and complete assessment of the application’s 

usability, a user testing should be carried out as well. This is also suggested by the MiLE+ 

method that was used by the inspector for the expert evaluation.   

Overall, the author must also acknowledge that the research consisting of a case study, the 

findings are not directly generalizable and, in fact, other WHSs in other countries or continents 

may yield different results.  

 

5.3. FUTURE RESEARCH 

Future studies should take into consideration also mobile applications for Android phones in 

order to gain a more complete overview of existing apps for UNESCO WHSs.  

Moreover, more research should be dedicated to the question of whether and how mobile 

technologies can assist WHS managers in promoting responsible and sustainable tourism. To do 

so, the study presented in this paper has to be complemented to include an analysis of usages of 

such apps by travelers and the measurement of their satisfaction. Moreover, WHS managers 

should be involved in order to provide an evaluation of the applications’ alignment with UNESCO 

goals. 

The application was merely developed for iPhone and iPad, in a German and an Italian version. 

For the future, also a version for Android should be implemented and the application should be 
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made available in other languages. In this regard, the author considers as most important 

English, since it is the worldwide lingua franca and since therefore it would augment 

significantly the application’s potential audience. Also French could be taken into consideration, 

given that it is another official language in Switzerland. Furthermore, as was already mentioned 

in chapter 4.3.2., a translation and localization of the application for Chinese users might have 

considerable potential for the future, as the number of visitors from the People’s Republic to 

Ticino appears to be on the rise.    

As was already stated in the previous section presenting the research’s main limitations, a user 

testing should be carried out to more comprehensively assess the application’s usability and to 

develop further suggestions for its improvement. Based on those results as well as on the 

outputs of the author’s technical inspection, the application should then be improved and 

released in a new, more complete and more usable version. 

Finally, as was put forward by several stakeholders during interviews and meetings, other 

UNESCO WHSs, first on a national and later perhaps even on an international scale, could be 

inserted in the application. The author and the developing team aimed at creating an app that 

would be easily scalable, but future research will have to investigate if the chosen contents, 

structure, and navigation are really easily applicable to other properties, or if significant 

differences and specificities of other sites will necessitate adaptations of the chosen design.  
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Annexes 

Annex 1: Interview questions Monte San Giorgio 
 

Visitor profile 

1. What are the main customer groups/market segments of Monte San Giorgio (e.g. groups, 

families, couples, singles, students, school classes)? What are its main markets of origin 

(domestic vs. international tourists)?  

2. Are the visitors of Monte San Giorgio mainly day-trippers, or do they also stay in the area for 

longer? If yes, where and for how long do they usually stay? 

3. By which means of transport do most visitors arrive? How do most visitors move around 

Monte San Giorgio? Are there special routes for visiting the site (hiking routes, guided tours, 

etc.)? How high is the demand for guided tours? 

4. What, according to you, are visitors of Monte San Giorgio mostly interested in? 

5. Are visitors aware of the fact that it is a WHS? How knowledgeable are they usually about 

Monte San Giorgio? 

6. How much time does a visitor spend on average to see the site? 

7. Do you think visitors of Monte San Giorgio would be interested in interacting with other 

visitors during their trip? 

 

Information on the World Heritage Site 

1. What, according to you, are the main attractions and reasons for a visit of Monte San Giorgio? 

2. What are the main advantages and disadvantages of the WHS Monte San Giorgio? 

3. What strategies do you use to promote the WHS? How important is ICTs (Information and 

Communication Technologies)? Do new promotion plans for the future exist?  

4. Monte San Giorgio is famous for its fossils. Are there currently archaeological excavations that 

could be visited? 

5. Do you offer special activities/excursions for school classes, universities, etc.?  

6. What kinds of events and activities are offered in the area of Monte San Giorgio throughout 

the year? 

7. Would you consider the Monte San Giorgio as the main reason for a visit to the region of 

Mendrisiotto e Basso Ceresio? 
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8. Has the number of visitors increased after the year 2003 (when Monte San Giorgio was listed 

as a UNESCO WHS)? How important is UNESCO/the UNESCO brand for Monte San Giorgio? Do 

visitors know about it? Are they interested in it? 

 

Suggestions and goals related to the mobile application 

1. In which way could an app be beneficial for the Monte San Giorgio? 

2. What are your main expectations linked to the new mobile application? What major goals do 

you seek to achieve with this app? 

3. Is it useful to integrate some general information about UNESCO (Convention, history, goals) 

in the app? 

4. According to you, which of the following contents and functionalities would be useful for an 

app about Monte San Giorgio? 

o general introduction/presentation of the WHS   
o information on UNESCO  
o news  
o map (maybe interactive)  
o around me  
o show on map  
o trip planner  
o photo gallery  
o audio guide/audio material 
o videos 
o virtual reality (360° views)  
o social media features 
o interaction with other visitors  
o offline mode  
o transportation 
o available parking  
o accommodation  
o restaurants  
o weather forecast 
o events  
o dictionary (Italian) 

 
5. Should the visitor only get information about the WHS, or should the app provide additional 

information on accommodation, restaurants etc., for instance in the form of a hotel/restaurant 

database? If yes, how could such a database be updated? How should the hotels/restaurants be 

selected? Does it make sense to create a sponsored application, which only contains hotels and 

restaurants that are sponsors or cooperation partners?  

6. Should important phone numbers be provided, e.g. of the DMO? 

7. Should information about the village of Meride and the museum be provided (e. g. opening 

hours, entrance fees, important sights around the village, etc.)? 

8. In which languages should the application be available? 
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9. Which sort of potential app material do you already have available (photos, audio, video)? 

10. Do you have personnel that will be responsible of updating the app? 
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Annex 2: Interview questions Bellinzona  
 

Visitor profile 

1. What are the main customer groups/market segments of the Bellinzona Castles (e.g. groups, 

families, couples, singles, students, school classes)? What are the main markets of origin 

(domestic vs. international tourists)?  

2. Are the visitors of the Bellinzona Castles mainly day-trippers, or do they also stay in 

Bellinzona for longer? If yes, where and for how long do they usually stay? 

3. By which means of transport do most visitors arrive? How do most visitors move around the 

Castles? Are there special routes for visiting the site (hiking routes, guided tours, etc.)? How high 

is the demand for guided tours? 

4. What, according to you, are visitors of the Bellinzona Castles mostly interested in? 

5. Are visitors aware of the fact that it is a WHS? How knowledgeable are they usually about 

Bellinzona and its world heritage? 

6. How much time does a visitor spend on average to see the Castles? 

7. On average, how many visitors make use of the Bellinzona Guide mobile app? 

8. Do you think visitors of the Bellinzona Castles would be interested in interacting with other 

visitors during their trip? 

 

Information on the World Heritage Site 

1. What, according to you, are the main attractions and reasons for a visit of the Bellinzona 

Castles? 

2. What are the main advantages and disadvantages of the WHS Bellinzona Castles? 

3. What strategies do you use to promote the WHS? How important is ICTs (Information and 

Communication Technologies)? Is there a common promotion strategy for the three castles or is 

there a different approach for each of them? Do new promotion plans for the future exist? 

4. Do you offer special activities/excursions for school groups, universities, etc.?  

5. Which of the three Castles is the most visited one and why? 

6. What kinds of events and activities are offered at the Castles throughout the year (like the 

open-air cinema in Castelgrande)? 

7. Would you consider the Castles as the main reason for a visit to Bellinzona? 

8. Has the number of visitors increased after the year 2000 (when the Castles were listed as a 

UNESCO WHS)? How important is UNESCO/the UNESCO brand for Monte San Giorgio? Do 

visitors know about it? Are they interested in it? 



154 
 

Suggestions and goals related to the mobile application 

1. In which way could an app be beneficial for Bellinzona and its world heritage? 

2. What are your main expectations linked to the new mobile application? What major goals do 

you seek to achieve with this app? 

3. Is it useful to integrate some general information about UNESCO (Convention, history, goals) 

in the app? 

4. According to you, which of the following contents and functionalities would be useful in an 

app about the Bellinzona Castles? 

o general introduction/presentation of the WHS   
o information on UNESCO  
o news  
o map (maybe interactive)  
o around me  
o show on map  
o trip planner  
o photo gallery  
o audio guide/audio material 
o videos 
o virtual reality (360° views)  
o social media features 
o interaction with other visitors  
o offline mode  
o transportation 
o available parking  
o accommodation  
o restaurants  
o weather forecast 
o events  
o dictionary (Italian) 

 
5. Should the visitor only get information about the WHS, or should the app provide additional 

information on accommodation, restaurants etc., for instance in the form of a hotel/restaurant 

database? If yes, how could such a database be updated? How should the hotels/restaurants be 

selected? Does it make sense to create a sponsored application, which only contains hotels and 

restaurants that are sponsors or cooperation partners?  

6. Should important phone numbers be provided, e.g. of the DMO? 

7. In which languages should the application be available? 

8. Which sort of potential app material do you already have available (photos, audio, video)? 

9. Do you have personnel that will be responsible of updating the app? 
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Annex 3: Interview questions for representatives of Ticino and UNESCO 
 

Visitor profiles 

1. What are the main customer groups/market segments of Monte San Giorgio and the 

Bellinzona Castles?  

2. Are there special routes for visiting Monte San Giorgio and Bellinzona Castles? How do most 

visitors move around the WHS? 

3. What, according to you, are visitors of Monte San Giorgio and Bellinzona Castles mostly 

interested in? 

  

Information on the World Heritage Sites 

1. What, according to you, are the main attractions and reasons for a visit of Monte San Giorgio 

and the Bellinzona Castles? 

2. What are the main advantages and disadvantages of the two WHSs? 

3. What strategies are used to promote the WHSs? How important is ICTs (Information and 

Communication Technologies)?  

4. How important is the UNESCO brand for the WHSs? 

 

Suggestions and goals related to the mobile application 

1. In which way could an app be beneficial for Monte San Giorgio and the Castles? 

2. What are your main expectations linked to the new mobile application? What major goals do 

you seek to achieve with this app? 

3. Do you think it makes sense to provide some general information about UNESCO (convention, 

history, goals) in the app? 

4. Should the visitor only get information about the WHSs, or should the app provide additional 

information on accommodation, restaurants etc., for instance in the form of a hotel/restaurant 

database? If yes, how could such a database be updated? How should the hotels/restaurants be 

selected? Does it make sense to create a sponsored application, which only contains hotels and 

restaurants that are sponsors or cooperation partners? 

5. According to you, which of the following contents and functionalities would be useful for the 

Monte San Giorgio and Bellinzona Castles App? 

o general introduction/presentation of the WHSs   
o information on UNESCO  
o news  
o map (maybe interactive)  
o around me  



156 
 

o show on map  
o trip planner  
o photo gallery  
o audio guide/audio material 
o videos 
o virtual reality (360° views)  
o social media features 
o interaction with other visitors  
o offline mode  
o transportation 
o available parking  
o accommodation  
o restaurants  
o weather forecast 
o events  
o dictionary (Italian)  
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Annex 4: Exemplary mock-ups for the Ticino WHSs mobile application 
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Annex 5: MiLE+ heuristics library 
 

Source: Inversini, Luisi and Cantoni (2010) (modified). 

  

CONTENT HEURISTICS 

Feature Text 

Problem Accuracy 

Explanation The accuracy states if a text describes adequately the referenced world, and if it is 
consistent in itself.  

 

Problem Currency 

Explanation The electronic communication over the web is supposed to be delivered in the precise 
moment the reader accesses it; thus the offered content must be current as the addressee 
perceives it, or must clearly show when it was published and the time scope of its validity. 

 

Problem Coverage 

Explanation The coverage defines the borders of the topics covered by the given website. It must be clear 
what the text is speaking about and what it is supposed to be covered. 

 

Problem Content objectivity 

Explanation The content objectivity indicates the commitment of the sender with respect to the 
conveyed content. For example, it must be clear if a message is an advertisement or not (if 
the sender is paid to say something, I do not think that he must be really convinced of what 
he is saying…). 

 

Problem Authority  

Explanation Authority could be seen under two respects: adequacy of the author to the text (the 
competence of the author) and adequacy of the author to the reader (the goodwill 
predisposition of the author towards the reader). The author could be either a person or an 
institution.  

 

Problem Conciseness  

Explanation People rarely read Web pages word by word: they prefer to read on the screen few lines 
(15-25 lines). In this sense, conciseness is one of the most important aspects of the art of 
web-writing. For this reason it is very important to write an effective “short” and concise 
text.  
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Problem Feedback 

Explanation Feedback, in the context of mobile or web applications, refers to responses provided by the 
system in reaction to a user’s request or action. 

 

Feature General Communication quality (text, images, …) 

Problem Text errors 

Explanation The written text should not present grammatical errors.  

 

Problem Multimedia consistency (images, audio, videos…) 

Explanation All the multimedia files must be consistent with the subject of the page.  

 

 

GRAPHIC HEURISTICS 

Feature Overall graphic design 

Problem Visual identity 

Explanation Lack of coordination with the visual identity of the company who run the site (if present). 

 

Problem Use of a chromatic code  

Explanation The correct use of colours in a website is very important for many reasons and helps the 
users in the navigation: 

- Colours can identify sections or subsections of the site; 
- Colours can reinforce the visual identity of the site; 
- Colours can attract the attention of the users on different elements of the pages 

(titles, links…); 
- The set of the colours of the site creates the look and feel of the site. 

 

Problem Background contrast 

Explanation The use of strong colours for the background or not suitable pictures can damage the 
readability of the contents of the website. Some matches of colours can be very difficult to 
read especially for people with visual disabilities.  

 

Problem Font size 

Explanation All fonts work at large sizes, problems start at smaller sizes. Text on the screen must be 
easy to read. Choosing the right font size is important to make it readable. 

 

Problem Font colour 
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Explanation The colours used for screen texts must be accurately designed.  

  

Problem Font type 

Explanation Using a readable type of font with a readable size is important to make the reading easier. 

 

Problem Text layout 

Explanation Splitting a long text can simplify the reading. Very long pages (for example, containing an 
entire chapter) are difficult to scan, and scrolling up and down to refer to different 
sections of text can be frustrating. Also the wrong use of justification can make it difficult. 

 

Problem Anchor identity 

Explanation Anchors are used to reinforce the presence of a link on the page and it is very important to 
understand which are the anchors within the pages.  

 

Problem Anchor states 

Explanation When the mouse is over a link or after visiting it buttons and their anchors must 
communicate visible and well-designed changes of state in order to help users in 
navigation. 

 

Problem Icon consistency 

Explanation Icons are used to represent topics to visit or tasks to do. It is important that the icon set 
matches with the other graphic elements of the site. 

 

Problem Icon size 

Explanation Choosing the right icon size is important to make them readable and easily detectable by 
the user. This applies especially to the smaller screens of smartphones or tablets.  

 

Problem Widgets consistency 

Explanation Widgets are usually used to make up text and split it on the page in order to make it easily 
found in the text. The widget is a standardized on-screen representation of a control that 
may be manipulated by the user. Scroll bars, buttons, text boxes, text input area and radio 
buttons are all examples of widgets.  

 

Problem Picture size 

Explanation The size of a picture has to fit the overall structure and layout of a page. Pictures 
belonging to the same category should have equal size and should not be cut off when 
visualized on smaller screens.  
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Problem Error 

Explanation An error indicates technical bugs that may cause graphics not being represented correctly 
or even being absent. An error may also lead to the visualization of inactive buttons and 
icons. 

 

Feature Page layout 

Problem Position consistency 

Explanation How objects are arranged on the screen determinates not only how good they look but 
how easy they are to understand and to use. 

 

Problem Layout grid consistency 

Explanation In the world of print and in the world of web grids give physical reference points to the 
space on the blank page. The role of the grid is clearest in designs that have a page-like 
appearance. 

 

Problem Layout conventions 

Explanation Users of western languages are conditioned to:  

- scan pages from left to bottom right; 
- assume that larger items are relevant; 
- assume that something above is more important that something below the page. 

 

Feature Homepage  

Problem Redundancy – Overcrowded page 

Explanation Because the screen has much lower resolution than a paper page, a screen that is filled 
with text, images, icons and other elements can be much harder to read. 

 

Problem Page layout 

Explanation Home pages have often free layout, this may cause problems in the users to understand 
the structure of the page. 

 

Problem Use of Flash animations 

Explanation Flash animations are used to make a site dynamic and interactive. Often these animations 
do not fit with the rest of the site. 
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NAVIGATION HEURISTICS 

Feature Navigation within a topic (information object, entity) 

Problem Segmentation 

Explanation The different information about a topic could be segmented in different pages. For 
example, if we consider a museum website and the topic “Author of the painting”, this 
topic could be fragmented in different pages (e.g. Biography, Events of his live, More 
detailed info…). From a navigational point of view, it is important that the user might 
understand which pages belong to the topic and how the navigation within these pages 
works.  

 

Problem Orientation clues  

Explanation Within the navigation in a topic it is very important that the user can understand 
immediately his position within the topic (e.g., “You are in Biography”).  

 

Problem Accessibility of different pages 

Explanation It is always essential that all the pages of a topic are easy to access in few clicks.  

 

Feature Navigation within a group of topics  (collection, set of information objects) 

Problem Introduction list 

Explanation The introduction list is the starting point for the navigation to a specific topic (e.g. from 
paintings of 16th century to Venus and Adonis), therefore it should be clear the strategy 
used for organizing the list. This strategy could affect the navigation of the user (e.g. if the 
introduction list is composed of 50 elements organized casually, the user could have some 
problems for identifying the elements in which he is interested).  

 

Problem Orientation clues 

Explanation It is always important that the user can understand which group of topic s/he is 
browsing.  

 

Problem Accessibility of topics 

Explanation It should be clear how to get an overview of all topics of the group (how many? If not, 
which?) and easily reach them.  

 

Feature Navigation within a transition (navigation between topics) 

Problem Transition list 

Explanation The transition list allows the user to navigate across relevant relation between topics that 
are semantically connected (e.g. from a specific cloth to a particular accessories, the user 
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has to go through a list of accessories); therefore it should be clear the strategy used for 
organizing the list. This strategy could affect the navigation of the user (e.g. if the 
transition list is composed of 20 elements - e.g. 20 accessories - randomly organized, the 
user could have some problems for identifying the elements in which he is interested).  

 

Problem Orientation clues 

Explanation It is always important that the user might understand that s/he is browsing through a 
transition/relation between two different topics. 

 

Problem Accessibility of target 

Explanation When browsing from a topic to another topic semantically connected, it is basic that the 
user accesses easily to the target topic.  

 

Feature Overall Navigation 

Problem Landmarks 

Explanation The access to the main sections of a web site is given by a number of landmarks. Using the 
landmarks the user can access easily and quickly all the macro-sections of the application. 
Therefore, the landmarks should be well highlighted in every page.  

 

Problem Consistency  

Explanation All the web applications have a general navigation architecture that supports the 
navigation of the user. This navigation has to be consistent among the different parts of 
the application. In this sense, it is very important that this “general” architecture emerges 
in a satisfactory way: the user has to comprehend how the general navigation works.  

 

Problem Accessibility  

Explanation Accessibility refers to ensuring that content is accessible, ie. ensuring that content can be 
navigated and read by everyone, regardless of location, experience, or the type of 
computer technology used.  

 

Problem Control 

Explanation The user should be granted as much control as possible in any sort of back- or forward 
navigation. Also pages that the application may consider as irrelevant to the user, should 
be accessible at any moment.  

 

Problem Error 

Explanation An error indicates technical bugs that may cause inactive icons, wrong navigational paths 
or pages being inaccessible.  
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Feature Tree Navigation 

Problem Orientation  

Explanation Different websites are designed with a tree structure. In this site, the orientation of the 
user become fundamental both when the user explores a branch (section) of the tree and 
when he passes from a branch (section) to another. The user should be aware when a 
change of context happens.  

 

Problem Backward navigation  

Explanation When the user navigates within a tree (in particular when he passes from a section to 
another) one of the most difficult things to manage is related to the navigation to the 
previous visited pages. The application should support this action without the use of back 
functionality offered by the browser.  

 

Problem Depth anticipation  

Explanation Often the “tree architecture” of websites is very complex. For this reason, the user could 
have some problems to have a synoptic both of the website and of each branch.  
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Annex 6: Providers of applications for several WHSs 

Provider World Heritage Sites 

iNavigator/Smart Vision (9)  Nubian Monuments from Abu Simbel to 
Philae (Egypt) 

 Nanda Devi and Valley of Flowers National 
Parks (India) 

 Göreme National Park and the Rock Sites 
of Cappadocia (Turkey) 

 Chartres Cathedral (France) 
 Durmitor National Park (Montenegro)  
 Teide National Park (Spain) 
 Gros Morne National Park (Canada) 
 Everglades National Park (U.S.) 
 Historic Sanctuary of Machu Picchu (Peru) 

eGate (19)  Nubian Monuments from Abu Simbel to 
Philae (Egypt) 

 Ngorongoro Conservation Area 
(Tanzania) 

 Mosi-oa-Tunya / Victoria Falls (Zimbabwe 
& Zambia) 

 Angkor (Cambodia) 
 The Great Wall (China) 
 Historic Ensemble of the Potala Palace, 

Lhasa (China) 
 Taj Mahal (India) 
 Borobudur Temple Compounds 

(Indonesia) 
 Petra (Jordan) 
 Baalbek (Lebanon) 
 Rice Terraces of the Philippine Cordilleras 

(Philippines) 
 Chartres Cathedral (France) 
 Acropolis, Athens (Greece) 
 Archaeological Site of Delphi (Greece) 
 Alhambra, Generalife and Albayzín, 

Granada (Spain) 
 Carlsbad Caverns National Park (U.S.) 
 Great Barrier Reef (Australia) 
 Rapa Nui National Park (Easter Island) 

(Chile) 
 Historic Sanctuary of Machu Picchu (Peru) 

Miraclesoft (6)  Ngorongoro Conservation Area (Tanzania) 
 Serengeti National Park (Tanzania) 
 Angkor (Cambodia) 
 The Loire Valley between Sully-sur-Loire 

and Chalonnes  (France) 
 Archaeological Areas of Pompei, 

Herculaneum and Torre Annunziata (Italy) 
 Great Barrier Reef (Australia) 

iTourism (11)  Ngorongoro Conservation Area (Tanzania) 
 Borobudur Temple Compounds 

(Indonesia) 
 Plitvice Lakes National Park (Croatia) 
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 Pitons, cirques and remparts of Reunion 
Island (France) 

 Hortobágy National Park - the Puszta 
(Hungary) 

 Þingvellir National Park (Iceland) 
 Gros Morne National Park (Canada) 
 Yosemite National Park (U.S.) 
 Mesa Verde National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Rapa Nui National Park (Easter Island) 

(Chile) 
Trip Easy (3)  Mosi-oa-Tunya / Victoria Falls 

(Zimbabwe & Zambia) 
 Historic Ensemble of the Potala Palace, 

Lhasa (China) 
 Rice Terraces of the Philippine Cordilleras 

(Philippines) 
Mobile Travel (4)  Angkor (Cambodia) 

 Mount Wuyi (China) 
 Alhambra, Generalife and Albayzín, 

Granada (Spain) 
 Olympic National Park (U.S.) 

VoyagerItS (14)  Angkor (Cambodia) 
 The Great Wall (China) 
 Acropolis, Athens (Greece) 
 Carlsbad Caverns National Park (U.S.) 
 Yosemite National Park (U.S.) 
 Mesa Verde National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Everglades National Park (U.S.) 
 Grand Canyon National Park (U.S.) 
 Redwood National and State Parks (U.S.) 
 Mammoth Cave National Park (U.S.) 
 Great Barrier Reef (Australia) 
 Rapa Nui National Park (Easter Island) 

(Chile) 
 Historic Sanctuary of Machu Picchu (Peru) 

iPlanet (9)  The Great Wall (China) 
 Taj Mahal (India) 
 Petra (Jordan) 
 Baalbek (Lebanon) 
 Palace and Park of Versailles (France) 
 Yosemite National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Grand Canyon National Park (U.S.) 
 Historic Sanctuary of Machu Picchu (Peru) 

Audio Compass (3)  Agra Fort (India) 
 Taj Mahal (India) 
 Khajuraho Group of Mounuments (India) 

Go Places Tourism (3)  Taj Mahal (India) 
 Humayun's Tomb, Delhi (India) 
 Qutb Minar and its monuments, Delhi 

(India) 
Omotesandopress (10)  Mausoleum of the First Qin Emperor 

(China) 
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 The Great Wall (China) 
 Buddhist Monuments in the Horyu-ji Area 

(Japan) 
 Himeji-jo (Japan) 
 Historic Monuments of Ancient Kyoto 

(Kyoto, Uji and Otsu Cities) (Japan)/part 1  
 Historic Monuments of Ancient Kyoto 

(Kyoto, Uji and Otsu Cities) (Japan)/part 2 
 Historic Villages of Shirakawa-go and 

Gokayama (Japan) 
 Itsukushima Shinto Shrine (Japan) 
 Historic Monuments of Ancient Nara 

(Japan) 
 Gusuku Sites and Related Properties of the 

Kingdom of Ryukyu (Japan) 
itrip (4)  Chitwan National Park (Nepal) 

 Morne Trois Pitons National Park 
(Dominica) 

 Belovezhskaya Pushcha / Białowieża 
Forest  (Belarus & Poland) 

 Doñana National Park (Spain) 
GuidzAlive Limited (2)  Westminster Palace, Westminster Abbey 

and Saint Margaret's Church (UK) 
 Maritime Greenwich (UK) 

Creative Commons (8)  Carlsbad Caverns National Park (U.S.) 
 Yosemite National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Everglades National Park (U.S.) 
 Mammoth Cave National Park (U.S.) 
 Olympic National Park (U.S.) 
 Rapa Nui National Park (Easter Island) 

(Chile) 
 Historic Sanctuary of Machu Picchu (Peru) 

etcbookinc.com (3)  Yosemite National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Everglades National Park (U.S.) 

eParkGuide LLC  (3)  Yosemite National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Grand Canyon National Park (U.S.) 

Chimani (4)  Yosemite National Park (U.S.) 
 Yellowstone National Park (U.S.) 
 Grand Canyon National Park (U.S.) 
 Olympic National Park (U.S.) 

TUA Outdoors (2)  Yosemite National Park (U.S.) 
 Grand Canyon National Park (U.S.) 

Frankie Mobile  (2)  Olympic National Park (U.S.) 
 Great Smoky Mountains National Park 

(U.S.) 
Nomad Mobile Guides   Yellowstone National Park (U.S.) 

 Great Smoky Mountains National Park 
(U.S.) 

Time Tours  Pre-Hispanic City of Chichen-Itza 
(Mexico) 

 Pre-Hispanic Town of Uxmal (Mexico) 
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Sutro Media 
 

 Great Barrier Reef (Australia) (Fiona 
Harper) 

 Everglades National Park (U.S.) 
(Timothy O’Keefe) 

 Great Smoky Mountains National Park 
(U.S.) (Katy Koontz) 

Link Link Inc. 
 

 Paris, Banks of the Seine (FRA) 
 Mont-Saint-Michel and its Bay (FRA) 
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Annex 7: Library of scenario-based goals and tasks 
 

GOALS 

Scenario 1  Get information about what the WHS Monte San Giorgio is about (G1) 

 Get information about the UNESCO WHL (G2) 

 Get information about how to reach Monte San Giorgio by public 

transport (G3) 

 Get information about major POIs in the area (G4) 

 Get information about the Fossil Museum in Meride (entrance fees, 

history, contents) (G5) 

 Find media (pictures, interviews, animations, movies) about MSG and the 

Fossil Museum (G6) 

 Find an engaging and ludic activity for the students during the visit of the 

Fossil Museum (G7) 

 Find a ludic activity to play on the iPad that can engage several students 

and test their knowledge on the site (G8) 

Scenario 2  Get information about how to reach the Castles of Bellinzona by public 

transport (G16) 

 Find a ludic and engaging activity for the children to play during the train 

trip (G17) 

 Look at pictures and videos of the Castles (G18) 

 Get information about the history of the Castles of Bellinzona (Why are 

they there? Who built them? What was their historic significance?) (G19) 

 Get information about how to visit all three Castles (G20) 

 Find the own and the Castles’ position on a map (G21) 

 Find a ludic and engaging activity for the children to play during the visit 

of the three Castles (G22) 

 Find a place to have lunch in the center of Bellinzona (G23) 

Scenario 3  Get information about how to reach Monte San Giorgio by public 

transport (G3) 

 Get information about what the WHS Monte San Giorgio is about (G1) 

 Get information about where and what the Fossil Museum is (G9) 

 Find media (pictures, interviews, animations, movies) about MSG and the 

Fossil Museum (G6) 

 Get information about where and what the transnational geo-
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paleontological path is (e.g. main stops, duration of the hike, significance 

of the path) (G10) 

 Track the own position and get reference points along the geo-

paleontological path (G11) 

 Find a place to eat along the geo-paleontological path (G12) 

Scenario 4  Get information about how to reach Monte San Giorgio by public 

transport (G3) 

 Get information about what the WHS Monte San Giorgio is about (G1) 

 Find media (pictures, interviews, animations, movies) about MSG (G6) 

 Get information about where and what the vineyard itinerary is (main 

stops, duration of the hike, significance of the itinerary) (G13) 

 Track the own position and get reference points along the vineyard 

itinerary (G14) 

 Find an accommodation to stay at in the area of Monte San Giorgio (G15) 

 Get information about how to reach the Castles of Bellinzona by public 

transport (G16) 

 Get information about the history of the Castles of Bellinzona (Why are 

they there? Who built them? What was their historic significance?) (G19) 

 Do an audio tour along the three Castles (G24) 

 Find a place to have lunch in the center of Bellinzona (G23) 

 Visit other attractions in and around Bellinzona (G25) 

 

GOALS & TASKS – Monte San Giorgio 

G1 Get information about what the WHS Monte San Giorgio is about 

T1.1 Find the section of the application dedicated to Monte San Giorgio 

T1.2 Find information about the history of Monte San Giorgio 

T1.3 Find information about Monte San Giorgio being a recognized UNESCO WHS 

T1.4 Look at pictures of Monte San Giorgio 

T1.5 Find audiovisual media dedicated to Monte San Giorgio 

G2 Get information about the UNESCO WHL 

T2.1 Find the homepage of the application 

T2.2 Find the section of the application dedicated to UNESCO 

T2.3 Find information about how many sites the WHL contains  

G3 Get information about how to reach Monte San Giorgio by public 

transport 
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T3.1 Find the section dedicated to logistic information 

T3.2 Find information about public transportation to Monte San Giorgio 

T3.3 Find train offers and schedules   

T3.4 Get back to the application 

T3.5 Find the timetable of the PostBus 

T3.6 Get back to the application 

G4 Get information about major POIs in the area 

T4.1 Find an overview of the major POIs and read about them 

T4.2 Find a map showing the major POIs 

T4.3 Find each single POI on the map 

G5  Get information about the Fossil Museum in Meride (entrance fees, 

history, contents) 

T5.1 Find the section dedicated to the Fossil Museum  

T5.2 Find information about opening hours and prices 

T5.3 Find information about the history and contents of the Fossil Museum 

T5.4 Look at pictures of the Fossil Museum 

T5.5 Find audiovisual media dedicated to Monte San Giorgio 

T5.6 Find the Fossil Museum on the map 

G6 Find media (pictures, interviews, animations, movies) about MSG and the 

Fossil Museum 

T6.1 Find the section dedicated to the WHS Monte San Giorgio 

T6.2 Look at pictures of Monte San Giorgio 

T6.3 Listen to an audio file dedicated to Monte San Giorgio (only in Italian version) 

T6.4 Watch a video dedicated to Monte San Giorgio (2 videos in German version) 

T6.5 Pass to the section dedicated to the Fossil Museum 

T6.6 Look at pictures of the Fossil Museum 

T6.7 Listen to an audio file dedicated to the Fossil Museum (only in Italian version) 

T6.8 Watch a video about the Fossil Museum (2 videos in German version) 

G7 Find an engaging and ludic activity for the students during the visit of the 

Fossil Museum  

T7.1 Find the section dedicated to games  

T7.2 Find a game that can be combined with a visit of the Fossil Museum 

T7.3 Start the treasure hunt  

T7.4 Answer correctly to all eight questions of the treasure hunt  

T7.5  Find the total number of points acquired in the treasure hunt 
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G8 Find a ludic activity to play on the iPad that can engage several students 

and test their knowledge on the site 

T8.1 Find the section dedicated to games 

T8.2 Find a knowledge-testing game 

T8.3 Start the quiz 

T8.4 Answer to one round of questions and read the feedback given after each 

question 

T8.5 Find the total number of points acquired in the quiz 

T8.6 Play the quiz again 

G9 Get information about where and what the Fossil Museum is 

T9.1 Find the Fossil Museum on the map 

T9.2 Find the section dedicated to the Fossil Museum 

T9.3 Read about what the Fossil Museum is 

G 10 Get information about where and what the transnational geo-

paleontological path is (e.g. main stops, duration of the hike, significance 

of the path) 

G 10.1 Find the section dedicated to the transnational geo-paleontological path 

G 10.2 Read about the path’s main stops and its length 

G 10.3 Look at pictures of the geo-paleontological path 

G 10.4 Find audiovisual material dedicated to the path 

G 10.5 Find the path and its main stops on the map 

G 11 Track the own position and get reference points along the geo-

paleontological path 

G 11.1 Find the own position on a map 

G 11.2 Find the geo-paleontological path on the map 

G 11.3 Find the closest point of the path in relation to the own position  

G 11.4 Pursue the whole path, going from one point of reference to the next, while 

constantly observing the own position on the map 

G 12 Find a place to eat along the geo-paleontological path 

G 12.1 Find information on gastronomy and restaurants in the area of Monte San 

Giorgio 

G 12.2 Find an overview of restaurants  

G 12.3 Find a restaurant close to Serpiano 

G 12.5 Get back to the application  

G 13 Get information about where and what the vineyard itinerary is (main 
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stops, duration of the hike, significance of the itinerary) 

G 13.1 Find the section dedicated to the vineyard itinerary 

G 13.2 Read about the itinerary’s main stops and its length 

G 13.3 Look at pictures of the vineyard itinerary 

G 13.4 Find the itinerary and its main stops on the map 

G 14 Track the own position and get reference points along the vineyard 

itinerary  

G 14.1 Find the own position on a map 

G 14.2 Find the vineyard itinerary on a map 

G 14.3 Find the closest point of the itinerary in relation to the own position  

G 14.4 Pursue the whole itinerary, going from one POI to the next, while constantly 

observing the own position on the map 

G 15 Find an accommodation to stay at in the area of Monte San Giorgio 

G 15.1 Find the section dedicated to logistic information 

G 15.2 Find information on accommodation possibilities in the area of Monte San 

Giorgio 

G 15.3 Find an accommodation in Rancate 

G 15.4 Get back to the application 

 

 

 

GOALS & TASKS – Castles of Bellinzona 

G16 Get information about how to reach the Castles of Bellinzona by public 

transport 

T16.1 Find the section dedicated to logistic information 

T16.2 Find information about how to get to Bellinzona by train 

T16.3 Find train offers and schedules   

T16.4 Get back to the application 

G17 Find a ludic and engaging activity for the children to play during the train 

trip 

T17.1 Find the overview of games 

T17.2 Select the photo puzzle 

T17.3 Read the instructions on how to do the puzzle 

T17.4 Start with the first picture of the puzzle 
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T17.5 Watch the complete picture again 

T17.6 Complete the first puzzle picture 

T17.7 Complete the remaining puzzle pictures  

T17.8 Find the total number of points acquired in the photo puzzle 

G18 Look at pictures and videos of the Castles 

T18.1 Find the sections dedicated to each single Castle 

T18.2 Look at pictures of each single Castle 

T18.3 Find videos available on one/all of the Castles 

G19 Get information about the history of the Castles of Bellinzona (Why are 

they there? Who built them? What was their historic significance?) 

T19.1 Find the section dedicated to the Castles of Bellinzona 

T19.2 Read about the Castles’ history 

T19.3 Read about the Castles being recognized as a WHS 

T19.4 Find audiovisual material dedicated to the Castles of Bellinzona 

G20  Get information about how to visit all three Castles 

T20.1 Find information on how to get from one Castle to the other 

T20.2 Find information on entrance discounts 

T20.3 Find information on opening hours/seasons of each of the Castles 

T20.4 Find the location of the tourism office 

G21 Find the own and the Castles’ position on a map 

T21.1 Find the own position on a map 

T21.2 Find each single Castle on a map 

G22 Find a ludic and engaging activity for the children to play during the visit 

of the three Castles 

T22.1 Find the section dedicated to games 

T22.2 Find a game that can accompany a visit of all three Castles  

T22.3 Start the treasure hunt  

T22.4 Answer correctly to all seven questions of the treasure hunt  

T22.5 Find the total number of points acquired in the treasure hunt 

G23 Find a place to have lunch in the center of Bellinzona 

T23.1 Find information on gastronomy and restaurants in the area of Bellinzona 

T23.2 Find an overview of restaurants  

T23.3 Find a restaurant close to Castelgrande 

T23.4 Get back to the application  

G 24 Do an audio tour along the three Castles 
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T24.1 Find information on how to do a tour combining all three Castles 

T24.2 Find an audio file dedicated to the first Castle of your visit 

T24.3 Find an audio file dedicated to the second Castle of your visit 

T24.4 Find an audio file dedicated to the third Castle of your visit 

G 25 Visit other attractions in and around Bellinzona 

T25.1 Find information about attractions in the area of Bellinzona 

T25.2 Find information on thematic itineraries  

T25.3 Get back to the application  
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Annex 8: Overview of identified usability issues 
 

Issue (MSG/B) Heuristic 
Category 

Description of the problem iPhone/ 
iPad 

German/ 
Italian version 

Issue#1_MSG/B: 
Conciseness 

Content The texts dedicated to the description of the 
two WHSs are too long for the small screen of 
an iPhone, and the user has to scroll a lot in 
order to go through all of them. The iPhone 
texts should therefore be shorter than those 
for the iPad. An option would also be to show 
only the paragraphs’ headlines on the iPhone, 
and to make the respective texts expandable.   
Moreover, also the titles of several tabs should 
be shortened for the iPhone, in order to make 
them fully readable and to avoid titles ending 
in ‘…’.  

iPhone German/Italian 
version 

 
 

Issue#2_B: 
Redundancy 

Content There is only one single text in the tab “Castle 
Tour”, so there is actually no need to use a 
headline. Furthermore, the title “Info” is very 
generic and does not provide any useful 
information to the user. It is therefore 
redundant and can be eliminated. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#3_MSG: Text 
error 

Content In the Italian version of the MSG quiz, a typing 
error was found in the question dedicated to 
the past significance of Val Mara (“In passato, 
la Val Mara era un importante …”). The correct 
spelling is “la Val Mara” instead of “La Val 
Mara”. 

iPhone/ 
iPad 

Italian version 

Issue#4_MSG/B: 
Conciseness 

Content It takes at least 2 to 3 minutes to complete one 
picture of the photo puzzle on the iPad, around 
3 to 4 minutes on the iPhone. Therefore, 10 
puzzles for one gaming round may be too 
much, and the user may not have the patience 
to complete all of them. Therefore, only 5 
pictures should be selected in each round 
instead of 10.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#5_MSG: 
Feedback 

Content For some pictures in the MSG photo puzzle, 
after completion of the puzzle the user does 
not receive feedback on what is represented in 
the respective picture (only in the case of fossil 
pictures this information is provided).  

iPhone/ 
iPad 

German/Italian 
version 

Issue#6_MSG: Text 
error 

Content In the German version of the MSG treasure 
hunt, a typing error was found in question 7. 
The correct word is “Mama” instead of 
“Mamma”.  

iPhone/ 
iPad 

German 
version 

Issue#7_B: 
Accuracy 

Content In question 6 of the Bellinzona treasure hunt 
the order of pictures accepted by the 
application as the correct answer is wrong. The 
picture on top and the one in the middle have 
to be reversed. At the moment, this can only be 
observed on the iPad, since the Bellinzona 
treasure hunt is not working on iPhone (cf. 
issue#52_B). 

iPad German/Italian 
version 

Issue#8_B: 
Feedback 

Content If the Bellinzona treasure hunt was already 
completed and the user goes back to the game, 
only a white screen and a little red bar on the 
bottom appear. At the moment, this can only 
be observed on the iPad, since the Bellinzona 

iPad German/Italian 
version 
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treasure hunt is not working on iPhone (cf. 
issue#52_B). 
In the MSG treasure hunt, the user gets at least 
the feedback that the game was already played. 
Also for the section on Bellinzona at least such 
a feedback should be implemented. Also, as 
will be suggested in issue#46_MSG/B, the 
option of re-playing the game would be 
recommendable.  

Issue#9_MSG/B: 
Consistency 

Content The score system for the application’s games 
does not seem to be consistent. For the 
completion of 8 (MSG) and 7 (Bellinzona) 
treasure hunt questions respectively, the user 
receives 1.000.000 points. 10 correctly 
answered quiz questions have a value of 1.000 
points, whereas 10 assembled pictures in the 
photo puzzle account for 5000 points. This 
rather incoherent point system may confuse 
the user.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#10_MSG: 
Coverage 

Content In the tab “Tourism” for MSG, within the 
subsection on gastronomy, the word 
“winetasting” is linked to a web page. 
However, this page covers all types of 
restaurants, local food products, as well as 
culinary events. It should be made clearer to 
the user that the coverage of the link goes 
beyond winetasting offers.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#11_MSG: 
Text error 

Content In the tab “Tourism” for MSG, in the German 
version, a typing error was found in the section 
on gastronomy (“Essen”). The period after “im 
Herbst” should not be in the next but in the 
same line. 

iPhone/ 
iPad 

German 
version 

Issue#12_B: 
Coverage 

Content In the German version of the tab “Tourism” for 
the Bellinzona Castles, within the subsection 
on other attractions, the word “Settlement of 
Curzùtt (Siedlung von Curzùtt)” is linked to a 
web page. However, this page covers different 
thematic itineraries and places in the region of 
Bellinzona. It should be made clearer to the 
user that the coverage of the link goes beyond 
the single settlement mentioned above.  

iPhone/ 
iPad 

German 
version 

Issue#13_MSG/B: 
Font size 

Graphic On the iPad, all texts are generally too small 
and not very easily readable.  

iPad German/Italian 
version 

Issue#14_MSG/B: 
Page layout 

Graphic On the iPad, several pages are not well-
structured since only the upper parts of the 
respective screens are used and the rest is left 
blank. This applies to the pages dedicated to 
the overview of games and the achieved score 
(Bellinzona and MSG), to the ones introducing 
the treasure hunt (Bellinzona and MSG), to the 
overview of POIs in “Explore” (Bellinzona and 
MSG), to the POI slideshows (Bellinzona and 
MSG), and to the questions 1, 3, 6 and 7 of the 
MSG treasure hunt. 

iPad German/Italian 
version 

Issue #15_MSG/B: 
Page layout and 
accuracy 

Graphic On the home page of the application, on the 
iPad, the grey bar dedicated to information on 
UNESCO is cutting into the UNESCO logo and 
overlaps with the last words of the logo text 
(“per l’Educazione, la Scienza e la Cultura” and 
“Bildung, Wissenschaft und Kultur” 

iPhone/ 
iPad 

German/Italian 
version 
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respectively). On the iPhone, almost the whole 
text of both the UNESCO and the WHS logo are 
covered by the bar. In both cases, the whole 
logos should be positioned above the grey bar.   

Issue#16_MSG/B: 
Background 
contrast 

Graphic When the windows on “About” and “UNESCO” 
pop up, the home page moves into the 
background but maintains the same colors. In 
order to focus the user’s attention on the pop-
ups, the colors of the home page in the 
background should be less intense. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#17_MSG/B: 
Icon consistency 

Graphic Since the application uses mostly icons as 
navigational hints (e.g. info icon, landmarks on 
the bottom, multimedia bar), it would be more 
consistent to also use icons for the “Home” and 
for the “Back” buttons. A simple house and an 
arrow could replace the texts respectively. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#18_MSG/B: 
Icon consistency 

Graphic The icon tab bar on the bottom indicating the 
main navigation landmarks is graphically not 
consistent. The word “Explore” is written too 
close to the compass icon, and the word 
“Tourism” is shifted too far to the left 
compared to the suitcase icon. Also, 
particularly for iPad, the standard iPad tab bar 
should be used, so that the icons appear bigger 
and not centered in the middle.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#19_MSG/B: 
Icon consistency  

Graphic There is a lack of intuitiveness of the icon 
representing audio files. The utilized icon 
rather seems to stand for music. The 
loudspeaker icon would be more appropriate. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#20_MSG/B: 
Icon size 

Graphic The multimedia bar for the two WHSs and 
their POIs consists of icons dedicated to 
pictures, audio, and video material (not always 
all of these contents are available). The 
respective icons are clearly too small 
compared to the square surrounding them. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#21_B: Icon 
consistency 

Graphic The icon that represents the major info tab on 
the WHS Castles of Bellinzona is the logo of the 
city’s DMO and still contains the hardly 
readable text “Bellinzona Turismo”. To be 
consistent with the MSG section, this text 
should be removed and only the castle should 
remain as an icon. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#22_MSG/B: 
Multimedia 
consistency and 
picture size 

Graphic In the picture slideshows dedicated to the 
single POIs and to the WHSs, as well as in the 
quizzes, the pictures have different sizes. 
Moreover, when the slideshow pictures are not 
shown on full screen, parts of them are cut out, 
which is particularly disturbing on the iPhone 
due to its smaller screen. Also in the quiz and 
in the treasure hunt, the size of the pictures is 
not consistent.  

iPhone/ 
iPad 

German/Italian 
Version 

Issue#23_MSG/B: 
Redundancy 

Graphic When several audio or video files are available 
for one POI or WHS, it makes sense to 
distinguish 1/2 and 2/2. However, when only 
one file is present the indication 1/1 is 
redundant and may only confuse the user. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#24_MSG/B: 
Accuracy and icon 
consistency 

Graphic On the MSG and Bellinzona maps, the 
respective tourism offices of the DMOs are 
indicated with a marker (blue for MSG, red for 
Bellinzona). It is not easily understandable for 

iPhone/ 
iPad 

German/Italian 
version 
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the users that behind these markers they can 
find the respective offices. The conventional 
icon for a tourist information center (white ‘i’ 
on blue background) could be added to the 
marker to make it more intuitive.  

Issue#25_MSG/B: 
Font size and page 
layout 

Graphic In the quiz, some questions visualize the 
UNESCO and WHS logo as a picture. However, 
the font of the logo is much bigger than the 
font used for the respective question, so that it 
is difficult for the user to distinguish the 
picture and the question on the page. In fact, 
the question appears secondary and, also due 
to the black bar on the left, is almost perceived 
as an entity with the logo. The logo and the 
picture have to be more clearly 
distinguishable, and the font of the question 
text has to be bigger. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#26_MSG/B: 
Picture Size and 
page layout 

Graphic In both quizzes, on the iPhone, the picture and 
the question always occupy more than half of 
the screen so that the time, the feedback 
regarding the question, and sometimes even 
the possible answers are not directly visible 
anymore and the user has to scroll down. Also 
on the iPad this happens occasionally, when 
the pictures are too large and occupy more 
than half of the screen. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#27_MSG: 
Font size, font type 
and font color 

Graphic In both quizzes, the timer indicating the 
remaining seconds to answer the question is 
not very striking since it is held in black, in a 
very conventional and small font. To make the 
user more aware of the time that is remaining, 
a bigger and more colorful font should be used 
that catches the player’s attention. Also the 
representation of an actual watch would be an 
option. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#28_MSG: 
Error 

Graphic The question in the MSG quiz dedicated to 
Mendrisiotto being located in the very south of 
Switzerland instead of a picture displays a 
question mark icon on the iPad and a white 
box on the iPhone. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#29_MSG: 
Error 

Graphic The question in the Italian MSG quiz dedicated 
to the cable car between Serpiano and Brusino 
Arsizio instead of a picture displays a question 
mark icon on the iPad and a white box on the 
iPhone. 

iPhone/ 
iPad 

Italian version 

Issue#30_B: Error Graphic The question in the Bellinzona quiz dedicated 
to the administrative capital of Ticino instead 
of a picture displays a question mark icon on 
the iPad and a white box on the iPhone. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#31_MSG/B: 
Position 
consistency  

Graphic The preview of the puzzle picture is not 
positioned right in the middle of the screen. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#32_MSG/B: 
Error  

Graphic Occasionally, on the iPad, if the user clicks on 
the question mark button in the photo puzzle 
to visualize the picture again, it does not 
appear anymore 

iPad German/Italian 
version 
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Issue#33_MSG/B: 
Error 

Graphic In the treasure hunts on MSG and on the 
Bellinzona Castles, occasionally a question 
mark icon appears on the top right that is 
inactive and that does not have any 
significance. It is only visible after the photo 
puzzle has been opened at least once. For the 
Bellinzona section, this can currently only be 
observed on the iPad, since the treasure hunt is 
not working on iPhone (cf. issue#52_B). 

iPhone/ 
iPad 

German/Italian 
version 

Issue#34_B: 
Accuracy and page 
layout 

Graphic In the German version of the Bellinzona 
treasure hunt, the text of question 4 is partially 
cut off so that the possible answers are not 
fully readable. The window that opens should 
be bigger. This can currently only be observed 
on the iPad, since the treasure hunt is not 
working on iPhone (cf. issue#52_B). 

iPad German 
version 

Issue#35_B: Use of 
a chromatic code 

Graphic Question 2 of the Bellinzona treasure hunt has 
three different background colors: a white bar 
on the right, a light grey bar in the middle, and 
a darker grey bar on the very bottom and on 
the top. The use of these different colors 
appears random and is not correspondent to 
different contents. This can currently only be 
observed on the iPad, since the treasure hunt is 
not working on iPhone (cf. issue#52_B). 

iPad German/Italian 
version 

Issue#36_MSG/B: 
Error 

Graphic Navigating back from the photo puzzle or from 
the treasure hunt to the overview of games, a 
question mark and arrow icons appear 
respectively on the top right instead of the info 
button. These icons are inactive and do not 
have any meaning.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#37_MSG/B: 
Page layout, 
position 
consistency and 
orientation 

Graphic The tabs dedicated to “Tourism” do not contain 
any graphic elements and are filled exclusively 
with text. It becomes very difficult for the user 
distinguish the single paragraphs and to 
identify the sections he or she is interested in. 
A solution would be to transform the single 
headlines (e.g. tourism information, WHSs in 
Ticino, Transport, Gastronomy, etc.) into 
buttons and to visualize only these buttons on 
the tourism tab. The user can then select the 
area of interest and access it by clicking on the 
button 

iPhone/ 
iPad 

German/Italian 
version 

Issue#38_MSG: 
Error 

Graphic Occasionally, within the Italian MSG section, 
the tab bar of the Bellinzona or the MSG 
section shows up on the bottom. The inspector 
observed this bug both on iPhone and iPad. 

iPhone/ 
iPad 

Italian version 

Issue#39_MSG/B: 
Accuracy 

Content/ 
Graphic 

After the user completed the treasure hunt and 
achieved a score of 1.000.000 points, this 
number and the overall score are sometimes 
interpreted by the device as telephone 
numbers and they become linked (highlighted 
in blue and underlined), offering the options of 
“Copy” and “Add to Contact” .  

iPhone/ 
iPad 

German/Italian 
version 

Issue#40_MSG: 
Accuracy, page 
layout and 
feedback 

Content/ 
Graphic 

After completion of a fossil puzzle (MSG), a 
picture is shown of how the fossil might have 
looked when it was a living animal. However, 
this is not explained to the user, and a 
representation of the replica is merely placed 
over the fossil picture, cutting off half of it. The 

iPhone/ 
iPad 

German/Italian 
version 
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pictures should be arranged differently, 
namely one in the upper and one in the under 
half, and a short feedback should be provided 
to the user. 

Issue#41_MSG/B: 
Backward 
navigation and 
consistency  

Navigation Only from the tabs dedicated to single POIs, to 
single games, and to multimedia contents the 
user has the possibility to navigate “Back”. In 
all other sections of the application there is no 
such option, and the user can only reach 
“Home”. To make the overall navigation more 
consistent, all sections should provide the 
possibility to navigate backwards.     

iPhone/ 
iPad 

German/Italian 
version 

Issue#42_B: 
Accessibility of 
topics 

Navigation The application provides audio files for all 
three Castles of Bellinzona. They could thus 
perfectly be used as a sort of audio guide 
accompanying the Castle Tour. However, the 
audio files are not directly accessible from the 
Castle Tour tab, and the user has to go back to 
each single Castle’s tab to listen to them. The 
audio files should therefore be integrated 
directly in the POI Castle Tour.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#43_MSG: 
Orientation 

Navigation The map for MSG is quite confusing for the 
user and does not easily enable him or her to 
distinguish the 6 major POIs, especially on the 
iPhone due to the small screen. A legend 
indicating the meaning of the blue and the red 
marker colors, as well as a smaller size of the 
red markers would be recommendable. 
Moreover, the two itineraries should be 
highlighted in the same color as the related 
markers, i.e. in red. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#44_MSG/B: 
Accessibility of 
topics 

Navigation From the tab dedicated to a single POI the user 
does not have the possibility to directly locate 
the respective POI on the map. Instead, he or 
she has to go back to the map and then search 
for the POI’s geographic position. A direct 
navigation from the POI tab to the map should 
be possible.  

iPhone/ 
iPad 

German/Italian 
version 

 

Issue#45_MSG/B: 
Consistency  and 
control 

Navigation In the quiz, the user responds by clicking on an 
answer, which is directly accepted by the 
system. In order to proceed to the next 
question, he or she has then to click on an 
arrow pointing to the right. In the treasure 
hunt, instead, the user has to first select an 
answer and then log it in by clicking on the 
arrow. If the answer is right, the application 
then passes automatically to the next task after 
a few seconds. If the user clicks on the arrow in 
order to proceed, the system interprets this as 
a wrong answer and immediately shows a red 
bar. The navigation strategy and structure of 
these two games should be harmonized.   

iPhone/ 
iPad 

German/Italian 
version 

Issue#46_MSG/B: 
Control and 
feedback 

Navigation/ 
Content 

Having successfully completed the treasure 
hunt once, the user does not have the 
possibility to redo or revise the game another 
time. Since, for instance, different people could 
use one and the same iPhone or iPad, the 
possibility of repeating the game should be 
provided. Otherwise, the user should at least 
be informed at the end of the game that the 

iPhone/ 
iPad 

German/Italian 
version 
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treasure hunt can be performed only once, and 
he or she should nevertheless be able to see 
the already answered questions again. 

Issue#47_MSG/B: 
Accessibility of 
topics 

Navigation The treasure hunts were designed to 
accompany a visit of the Fossil Museum (MSG) 
and of the three Castles (Bellinzona). However, 
there is no explicit hint in the POI tabs on the 
Museum and on the Castle Tour that a game is 
available. The two games should be directly 
accessible from the respective POI tab.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#48_MSG/B: 
Orientation 

Navigation Both tourism sections (MSG and Bellinzona) 
contain numerous links that lead to external 
web pages. For less experienced iPad and 
iPhone users, it may not be obvious that with a 
four-finger swipe from right to left and with a 
double tab on the home button respectively, 
they can get back to the application. Therefore, 
this should either be explicitly mentioned 
when the user opens a link for the first time, or 
the web pages should be easier to close again. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#49_MSG/B: 
Backward 
navigation  

Navigation If, in the section on the Bellinzona Castles, the 
user navigates from the tab “Tourism” to the 
other WHS MSG, the “Home” button on top left 
does not take him or her to the home page, but 
to the previously visited tourism page. The 
same goes for navigation from the MSG 
tourism section to the WHS Bellinzona Castles. 

iPhone/ 
iPad 

German/Italian 
version 

Issue#50_MSG/B: 
Error 

Graphic/ 
Navigation 

Sometimes, the “Home” button simply 
disappears and instead an arrow pointing to 
the left appears on the top right. Occasionally, 
this inactive button also appears together with 
the home button.   

iPhone/ 
iPad 

German/Italian 
version 

Issue#51_MSG/B: 
Error 

– All the audio files of the application do not 
function on a first generation iPad. Only a 
white screen appears instead. It has to be made 
sure that the files are compatible with all iPad 
and iPhone versions.  

iPhone/ 
iPad 

German/Italian 
version 

Issue#52_B: Error – The Bellinzona treasure hunt does not work on 
the iPhone. Having solved the first task, the 
user cannot complete the second step and is 
forced to interrupt the game. 

iPhone German/Italian 
version 
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Annex 9: Screenshots illustrating identified usability issues 
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Annex 10: Overview of WHSs according to continent, country, type of 

heritage and availability of iOS and/or Android app 
The applications that are highlighted in green and marked bold are those that were analyzed by 

the author. – See attached CD. 

 

 

Annex 11: Results of indicator-based grid analysis of 115 iOS apps  
See attached CD. 

 

Annex 12: Results of iTunes description and intended audience analysis  
See attached CD. 

 

Annexes 10, 11, and 12 are to be found on the CD attached to this page.  

 


