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Summary 

The present interactive demo was conceptualized as part of a project which set out to investigate 
whether novel technology can provide persuasive incentives to promote and implement strategies to-
wards a more sustainable urban tourism. As a result, a physical mobile interaction prototype of a tangi-
ble, reusable city map embedded with NFC tags that allows communication with a mobile guidebook 
application was developed as a kind of climate persuasive service. 

1 Introduction 

Mitigating climate change and handling resources responsibly are two of today’s world’s 
most important responsibilities and key to reaching sustainability. To pursue this path to-
wards a more sustainable future, it will not only be crucial to design products that last longer 
and in a way they can be reusable, recyclable or more energy efficient. It will also be neces-
sary to aim at changing people’s behavior throughout all sectors of their lives, e.g. when they 
are visiting a new city. 

Following these considerations, the prototype presented here seeks to utilize technology as 
an enjoyable, novel way to explore strategies that aim at promoting and implementing a more 
sustainable urban tourism. It is designed as a compromise between digital, ’dematerialized’ 
maps and guidebooks, which could possibly be the most eco-friendly approach, and today’s 
practice of using paper maps and actual guidebooks, since especially physical maps still 
seem to be favored by many urban tourists. 

2 Previous Work 

While dematerialization (physical products are replaced by their digital, non-material equiva-
lent) is often the key to the lightness and thus sustainability of products (Ryan 2004), it is not 
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ideal regarding city maps and guidebooks. Brown and Chalmers (2003) found that they are 
important collaborative artifacts for tourists and the small screen size of current mobile de-
vices is neither sufficient to give a good overview, nor to display both the map and matching 
information from a digital guide in a way that suits the many urban tourists. Following the 
work of Reilly et al. (2005; Broll & Hausen 2010; Morrison et al. 2011), the present project 
tries to solve this dilemma of dematerialization on the one hand and physical artifacts on the 
other with the means of physical mobile interaction. 

Physical Mobile Interaction refers to a relatively new paradigm for "mobile interaction that 
uses mobile devices for physical interaction with (tagged) everyday objects" (Broll & 
Hausen 2010). RFID based NFC (Near Field Communication), an emerging technology for 
the short-range, contactless exchange of data has great application potential for this type of 
interaction (Broll & Hausen 2010; Hang et al. 2010). 

3 The Prototype 

The developed prototype consists of a physical map UI depicting the city center of Copenha-
gen, Denmark, and a mobile guidebook application for Android (see Figure 1). Communica-
tion between the map and application is established using NFC technology. Adhesive NFC 
tags were placed on the back of the map allowing an NFC-enabled mobile device to read the 
encoded information stored on the tag and link it to additional information about particular 
locations. This augmentation of a physical map with digital content guarantees modularity, 
or upgradability, despite the map’s material nature.  Following the example of Crumpled 
CityTM1, it was decided to produce the map using the textile-like material Tyvek®, which is 
100% recyclable, liquid resistant and more durable than paper. This guarantees a longer life 
than that of common paper maps, opening up the possibility of map co-ownership, i.e. the 
map could be loaned at tourist offices. 

 

Figure 1: Physical Map UI of the prototype (left) and mobile application GUI (right).  

                                                           
1
  Maps by Italian designer E. Pizzolorusso (http://www.palomarweb.com/web/tienda/products/view/5, viewed 

5/2012). 
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The map UI design was based on the work of Hang et al. (2010) using three types of symbols 
that guide the user through the interaction (see Figure 2). An adhesive symbol aims at the 
user’s awareness of the NFC capabilities. The explanatory symbol communicates the method 
of interaction, i.e. holding the NFC-enabled device close to a symbol to trigger the corre-
sponding action in the mobile guidebook application. Action symbols represent the available 
functionalities. While the official NFC Forum N-Mark2 was chosen as the adhesive symbol, 
the others are based on the Nokia 3220 NFC icon. 

 

Figure 2: Three types of physical UI symbols 

The main focus of the interface are the marked points of interests, which are either main 
tourist sights or different ‘green activities’3. In addition, a menu provides links to general 
information about the concept, the download-url and the tourist’s credit score, a playful, 
motivating feature that allows users to collect credits when participating in green activities 
and use them e.g. for discounts all over the city.  

4 Conclusion 

The present prototype was tested by a small sample of tourists in the city center of Copenha-
gen. The mostly qualitative study identified several indicators that tourists found the proto-
type easy to use, with the exception of problems caused by the “floppiness”, and thus insta-
bility, of the map material, which calls for a better solution in further iterations. The overall 
willingness to adopt this new kind of city map if it was available was also high, whereas both 
the green activities as well as the additional digital content were named as motivating factors. 
The positive responses of the interviewed tourists towards the concept are encouraging, call-
ing for a more elaborate user study and other projects of the like, i.e. investigating the ad-
vantages of physical objects and UIs combined or augmented with digital content, as well as 
ways for ICT to help promote and achieve various sustainable goals across all kinds of appli-
cation areas. 

                                                           
2
  Since the NFC Forum is probably the largest forum of influential companies joining forces to promote and 

advance NFC technology, it is believed that their trademark will eventually be the strongest symbol associated 
with NFC (http://www.nfc-forum.org/home/, viewed 05/2012). 

3
  Green activities are taken from the official 'Visit Copenhagen’ website, which offers the “Climate Tourist” a 

range of “ways to go green while in Copenhagen” (http://www.visitcopenhagen.com/ecopenhagen, viewed 
05/2012). 
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