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Abstract. In this paper, we will introduce CMM, a mobile couponing platform 
that allows retailers to create virtual coupons, and consumers to download and 
redeem them through NFC technology. In developing the system, we followed a 
user-centered design approach, adopting an iterative design process. Moreover, 
we studied the way consumers interact through NFC technology in mobile 
couponing applications. For this purpose, we arranged an analysis on user 
needs, a usability evaluation performed by experts, and a survey involving final 
users. The paper will show the most important findings from these studies. 
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1 Introduction 

The enterprise marketing strategies are conferring to final consumers an increasingly 
central role. In such a context, the “conversation” between businesses and consumers 
is fundamental [1], since it allows companies to know their customers’ attitudes, and 
customers to have new products and services meeting their own needs [2-3]. 

The personalization of the offer is strictly related to the main goal of businesses 
and retailers, i.e. retaining the loyal customer base [4]. According to [5], 94% of 
marketers declared that personalization is a key factor to “current and future success” 
and that it caused an increase in sales of 19%. 

Among marketing strategies used for this aim, couponing is one of the most 
effective in building up a relationship with the customer [6]. Coupons are tickets that 
allow a purchase discount for a good or service. They can be categorized on the basis 
of: business goals (e.g. to make customers familiar with a new good or service, to sell 
out residual products, to reserve offers to loyal customers), distribution channels (e.g. 
print media, Internet, mobile), players that enable their emission (e.g. store coupons, 
manufacturer coupons). 
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Mobile phones are increasingly employed in marketing strategies. New ICTs, 
especially those integrated in mobile devices, provide new opportunities to create a 
direct contact between businesses and consumers. According to Nielsen, LBS 
(Location Based Services), QR Code, and NFC (Near Field Communication) are the 
main technologies that consumers use in mobile shopping. Moreover, according to [6] 
these technologies can enable delivery and redemption of coupons. 

As consumers become users of these services, enterprises and retailers should 
consider and analyze the relative user experience and interaction modes occurring 
with these new technologies. At the same time, enterprises need to be more ready and 
reactive at the requests that emerged from the “conversations” with the customers. So, 
using efficient and quick tools to easily create marketing campaigns is a clear 
advantage for businesses. 

In this paper we will introduce CMM (Custom Mobile Marketing), a mobile 
couponing platform that allows, on the one hand, enterprises and retailers to create 
virtual coupons, on the other hand, consumers to download and redeem them through 
NFC technology. In details: in the next section we will introduce NFC technology; in 
the third one we will pay attention to related work focused on usability and user 
experience in NFC and mobile couponing applications; in the fourth section we will 
focus on the features of the CMM platform. The fifth section will illustrate the design 
process followed in order to develop the web and mobile applications, from the 
analysis of the user needs to the usability evaluation. The last section will focus on the 
main findings of our research and future work. 

2 Technological Characteristics and Operating Modes of NFC  

NFC (Near Field Communication) is a short range and wireless technology that 
enables two-way interactions between electronic devices [8]. It has been jointly 
developed by Sony and Philips, and later standardized by ISO (ISO/IEC 18092) [9]. 
As an evolution of RFId technology, it operates at the frequency of 13.56 MHz. NFC 
technology can be integrated into mobile devices and can be used in a lot of 
application scenarios.  

The typical elements of an NFC-enabled mobile device are: the antenna,  
which allows a mobile device to communicate via radio waves with another device, 
e.g. a contactless reader, an NFC-enabled mobile device, an unpowered NFC chip 
(tag); the NFC Controller, which processes the data carried by the antenna; the Secure 
Element, which is a tamper-resistant chip containing sensitive data (it can reside  
on the handset, within the SIM Card, the CPU, or an external plug-in, e.g. sticker, 
micro SD, etc.). 

There are three operating modes [10] for NFC technology: reader/writer mode 
(i.e. mobile phone can read or write the information stored in a RFId/NFC tag,  
e.g. product information, geographic information, etc.); peer-to-peer mode (i.e. two 
NFC-enabled devices can be placed closer to each other to share data); card 
emulation mode (i.e. mobile phone can be used as a contactless card. Some 
application scenarios are: ticketing, access control, payment, loyalty, etc.).  
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3 Related Work 

According to [11], in the academic literature about NFC technology, technical 
infrastructure and security issues are the main research fields. Moreover, in the last 
few years, the focus on user experience and usability of NFC applications has 
widened. In particular, the work of [12-13-14] shows that in using an NFC application 
or service it is not necessary for the user to have a technical knowledge; on the 
contrary, this technology is generally considered ease to use and intuitive. In fact, 
NFC technology can support a user-friendly interaction and allows the access to 
technologically advanced services, too [15]. In [16], the authors demonstrate that the 
use of NFC technology enables simple and fast “micro-interactions” in our daily life. 
The research on usability and user experience about NFC technology led the authors 
of [17], to define the human-system interaction patterns, in order to classify NFC 
services and to design appropriate NFC interfaces in mobile applications. 

However, in the research about usability of NFC technology, the focus is on 
measuring the usability of specific mobile applications through the most popular 
evaluation methods (i.e. heuristic evaluation, test with potential users, questionnaires 
of satisfaction). In details, the most part of the research concerns the main application 
areas of NFC technology, such as ticketing for transportation [18] and events [19], 
payment [18], heritage enjoyment and use [20], security in information management 
[21]. The most studied dimensions regarding NFC technology are: ease and speed of 
use, usefulness, reliability and security, performance, satisfaction in use. 

In the academic literature about the NFC prototypes, a large emphasis is given to 
the shopping experience via mobile applications. The main services developed in this 
field are: obtaining additional product information [22], payment [23], loyalty [24], 
social networking [25]. Mobile couponing is a mobile shopping service exploitable 
via NFC technology, too. In fact, although today the available mobile couponing 
services use the most diverse technologies, according to [26-27], NFC simplifies 
distribution and redemption of coupons. These services are not only studied from an 
academic point of view, where the focus is also on the security of the system [28-29], 
but they are also marketable solutions [30]. In this regard, according to [31], mobile 
couponing via NFC can also be considered as a service that increases the demand of 
advanced services, such as mobile proximity payments.               

4 CMM Platform 

The CMM platform consists of a web application and two mobile applications for 
Android OS. Following, the description of the interaction process with the CMM 
platform:  

1. The enterprise or the retailer starts a new marketing campaign via web application 
(CMM website) by creating new coupons relating to a specific product or service. 
He/She can also modify the related information, or deleting, disabling, and 
renewing the created coupons (Fig. 1).  

2. The consumer uses his/her mobile application (CMM consumer application) to 
search and download the coupons he/she wants, if necessary the user can filter 
them by different product categories (Fig. 2). Then he/she visualizes on the map 
the stores where he/she can use them.  



 A User-Centered Approach in Designing NFC Couponing Platform 363 

 

3. Inside the store, the consumer chooses among the downloaded coupons the one 
he/she wants to redeem (Fig. 3).  

4. By placing the customer’s NFC-enabled smartphone close to the retailer’s one, the 
latter checks the validity of the coupons that the consumer decided to use via his/her 
mobile application (CMM retailer application). If the coupon is valid, the price of the 
good or service that the customer wants to buy is automatically discounted.  

5. By using NFC technology the consumer can also directly exchange coupons with 
friends who have both an NFC-enabled smartphone and the CMM consumer 
mobile application.   

 
Fig. 1. The enterprise or the retailer can create new coupons relating to a specific product or 
service 

 
Fig. 2. The consumer searches and 
downloads the coupons he/she wants 

Fig. 3. The consumer places his/her 
smartphone close to the retailer’s one in 
order to use the selected coupon 

5 Design and Evaluation Process 

In order to develop the CMM platform, as described in the previous section, we 
followed a user-centered design approach, adopting an iterative design process [32].  

In the next sections, we will describe the steps of the process that led to the 
production of the first mobile applications and website prototypes. We will focus on 
user needs analysis, usability evaluation performed by experts, and survey involving 
final consumers. Below, we will show the main findings from our research. 
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5.1 User Needs Analysis and Definition of the Functional Requirements 

Firstly, we made an analysis concerning the habits and characteristics of potential 
users of CMM, in order to provide a couponing service that satisfies their needs. The 
main topics of the survey were mobile technologies use and shopping experience. 
This analysis was based on an online structured questionnaire and two focus groups. 
We involved only final consumers (not merchants) since we believe that the solution 
to be adopted mainly depends on the disposition of the user toward it.      

Online Structured Questionnaire. We administered a questionnaire with 10 multiple 
choice questions to 100 people belonging to the 18-35 years age range (the main 
target of CMM). 57% of the respondents are aged between 26 and 30 years old; 70% 
of them are women; more than 50% of them has a medium-high qualification level. 
From the analysis emerged that the most frequent operations performed through 
mobile phone are: browser navigation (53% of the respondents), use of mobile 
applications (44%), reading e-mail (43%). 48% of the respondents declared to be avid 
shopper. Despite that, only 8% of the respondents uses mobile phone during shopping 
experience. The most frequent operation is to seek out where a store is located and to 
visualize on a map how to reach it. The services that the respondents need the most 
when they go shopping are: price comparison (16% of the respondents), information 
about promotions (15%), information on available products (15%), store location 
(14%). Table 1 shows the functions that the respondents would find in a mobile 
shopping application. 

Table 1. Online structured questionnaire. Question: “Which functions would you like to find in 
a mobile shopping application?” (More than one answer was allowed). Total: 100  respondents. 

Answers Percentage of respondents 
“Share information about discounts and promotions” 81% 
“Collect coupons personalized on your purchases” 65% 
“Tell a friend about a product that could interest him” 65% 
“Ask for advice on what you want or would like to purchase”
“Exchange coupons with friends” 

57% 
42% 

“Giving advice on shopping to friends” 
“Post the purchases” 

38% 
25% 

As shown in Table 2, the respondents are moderately familiar with NFC 
technology.  

Table 2. Online structured questionnaire. Question: “Are you familiar with NFC technology?” 
(Only one answer was allowed). Total: 100 respondents. 

Answers Percentage of respondents 
“Yes, I am” 18% 
“Yes, I am but I never used it” 35% 
“No, I am not” 47% 
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Focus Groups. We conducted two focus groups, involving a sample of 16 
participants belonging to the 18-35 years age range. During these sessions, we 
focused on the use of NFC technology in shopping experience. We showed the 
participants different mobile applications using NFC as an enabling technology in 
different shopping contexts. First of all, the results of the focus groups show that 
consumers would establish a loyal relationship with a merchant or a brand, in order 
both to obtain personalized services and to reduce the cost of a product or service. 
Considering the use of NFC technology in shopping, the reactions of the participants 
are generally positive. Above all, they appreciate that this technology allows an 
automatic identification, enabling a variety of customizable services. 

Defining Functional Requirements and Information Architecture. Functional 
requirements identify what a system should do [33] for the different users. On the 
basis of the user needs emerged from the surveys, we defined the main functional 
requirements of the CMM platform. In details, the system has to allow: the retailer 
and the final consumer to register their account; the retailer to create and manage a 
couponing campaign; the consumer to choose and download the coupon he/she wants; 
the redemption of coupons; the consumer to exchange coupons with friends; the 
consumer to visualize where he/she can redeem coupons. 

Following these functional requirements, we designed the architecture of the CMM 
platform, as defined in section 4. Since the retailer has to perform different functions, 
he/she needs two tools to interact with CMM: on one hand, through the CMM website 
he/she can create and manage the mobile coupons; on the other hand, through the 
CMM retailer application he/she can confirm them.   

After defining the components of the system (CMM website, CMM consumer 
application, and CMM retailer application), we designed the relative information 
architectures. A use case diagram [33] was useful to define to which applications and 
related functions the two typologies of users can access, and the individual actions 
that they have to perform in order to reach the related goals.     

5.2 Usability Evaluation Performed by Experts  

The analysis described in the previous section led us to the realization of the first 
high-fidelity prototype of the website and the mobile applications. The usability 
evaluation of these prototypes was performed by usability experts using two 
predictive evaluation methods: heuristic evaluation technique [7], that consists in 
observing the software compliance with given principles, and cognitive walkthroughs 
[34], that consists in simulating the behavior of the users while interacting with the 
software. The experts used their experience in usability field, in order to identify 
potential problems from the point of view of the efficiency and effectiveness 
dimensions [32].  

Heuristics Evaluation Technique. During a preliminary briefing session, two 
evaluators decided the heuristics and the specific elements to analyze for each one. In 
particular, they focused on: visibility of system status (e.g. “Are users kept informed 
about what is going on?”, “Are the feedbacks appropriate?”); match between system 
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and real world (e.g. “Is language simple and familiar?”); consistency of the system 
(e.g. “Is there a consistency in graphic, information architecture, and contents among 
the different sections?”; error prevention (e.g. “Is it easy to make errors?”); help users 
recover from errors (e.g. “Are error messages clear and helpful?”); design (e.g. “Are 
icons, colors, and layout appropriate?”). 

Cognitive Walkthroughs Method. We involved two evaluators, to which we give a 
description of users and tasks related to each function. They walked through the 
action sequence for each task, evaluating the following elements: availability of 
correct sequence (e.g. “Will users know what to do?”); evidence of correct sequence 
(e.g. “Will users see how to do it?”); interpretation of response of the action (e.g. 
“Will users understand if the action is correct or not?”). 

Problems and Solutions. At a second stage of the usability evaluation, the evaluators 
individually inspected products by interacting with them and pointing out the 
occurred problems. Later, they discussed them during the final sessions of the 
debriefing, from which a set of solutions emerged. The most pressing usability 
problems concerned the CMM website and the CMM consumer application. Table 3 
and Table 4 show the findings of the analysis, as evaluators organized them. 

Table 3. CMM website. Some problems and solutions emerged from the usability evaluation.  

Function Problem Solution 
Login 
Registration 
 

No feedback for the login operation 
Use of the Italian language mixed to 
the English one 
No details about the standards 
required to complete the registration 
form  

Addition of feedback after the login  
Use of only one language 
 
Addition of an “hint” to fields 
requiring standards of compilation 
(e.g. password requirements) 

Renewal coupon No suitable icons Icons replacement 

Table 4. CMM consumer application. Some problems and solutions emerged from the usability 
evaluation.  

Function Problem Solution 
Registration 
 

No details about the standards 
required to complete the registration 
form  

Addition of an “hint” for the fields 
requiring standards of compilation 
(e.g. password requirements) 

Download 
coupon 

No automatic update of the number 
of the available coupons after the 
download 

Automatic update of the number of 
the available coupons after the 
download 

Exchange 
coupon 

Message visualized by the user who 
receives the coupon via NFC: “Place 
your phone close to the other one and 
tap the screen to transfer the coupon”

Replacement with the message: 
“Place your phone close to the other 
one and tap the screen to obtain the 
coupon” 
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5.3 Survey Involving Final Consumers  

After the usability evaluation, a new version of the CMM system was delivered and 
shown to potential end users. We administered two semi-structured questionnaires: 
the first to final consumers and the second to retailers. Here, we focus on the first.      

Methodology and Aims. We administered the questionnaire to 30 potential 
consumers, belonging to the 18-35 years age range, 18 men and 12 women, with a 
medium-high qualification level. It consists of: 5 multiple choice questions; 7 open-
ended questions; 5-point Likert scale with 7 items. Each item was represented by an 
adjective describing CMM, with which the respondents had to express their level of 
agreement or disagreement (1: strongly disagree; 5: strongly agree). The adjectives 
could have a positive position (describing positively CMM) or a negative one 
(describing negatively CMM). So, a high appreciation for the product would record 
values close to “5” in case of adjectives with positive position and values close to “1” 
in case of adjectives with negative position. Our aim was to observe the satisfaction 
level towards the CMM solution, with a focus on perceived usefulness and 
convenience, ease of use and perceived speed of NFC technology in mobile 
couponing services, and willingness to use CMM.  

The Findings. In General, the Evaluation of CMM System Is Positive.According to 
the results of the multiple choice questions and the open-ended ones, all respondents 
agreed that CMM would be easy to use. The main reasons are: intuitive functions (in 
the respondents' opinion, all functions are addressed to a single and clear task. Also 
the labeling is considered clear and the information architecture of CMM applications 
suitable for its goal); intuitive technologies (the respondents consider NFC technology 
easy to use and quick in downloading and using coupons); look and feel (it is 
considered minimal and captivating).   

All respondents stated to be willing to use the CMM system. Mostly because of: 
convenience (users can perform all the process via mobile phone); customization 
(users can access the coupons they are most interested in); innovation of the solution 
(compared with other couponing services). 

Table 5 shows the positive evaluation inferred from Likert scale method. 

Table 5. Evaluation through Likert scale. Question: “Express your level of agreement or 
disagreement (1: strongly disagree; 5: strongly agree) in relation to the following adjectives 
describing the CMM platform”. Total: 30 respondents. 

Adjective Position of the adjective Average level 

Interesting  
Useful 
Inconvenient 
Complex 
Pleasant 
Unusual 

Positive 
Positive 
Negative 
Negative 
Positive 
Positive 

4.53 
4.43 
1.43 
1.43 
3.7 
4.03 

Lacking Negative 1.43 
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Table 6 shows the stores where the respondents are willing to use CMM at the 
most. Almost all the respondents indicated “clothing and accessories stores”. 

Table 6.  Question: “In which type of stores are you willing to use CMM?” (More than one 
answer was allowed). Total: 30  respondents. 

Store Number of respondents (/30) 
“Clothing and accessories stores” 
“Shoe stores” 

26 
20 

“Restaurants” 
“Technology products stores” 

20 
18 

“Bookstores” 18 
“Food and beverage stores” 16 
“Perfume shops” 11 
“Supermarkets” 11 
“Gyms” 11 
“Appliance stores” 7 
“Furniture stores” 5 
“Jewelers” 3 

Focusing on NFC technology, 28 respondents of 30 consider it easy to use, and 29 
quick. They define it as an intuitive and practical technology, allowing almost no 
interaction and little time for data exchange. The respondents who have not found 
NFC technology easy to use, say that they are not familiar with it and they never used 
it before. The lack of familiarity with NFC technology is one of the main 
disadvantages perceived in using CMM; other disadvantages are about the security of 
personal data and the high competition from other similar services.  

Finally, we asked the respondents to indicate some needed functions to add to the 
CMM platform. Among the main ones, they indicated: social interactions; push 
notifications (expiry of a coupon, new coupons availability); history of coupons; 
mobile payment; information about stores; loyalty programs; alerts geo-located; 
social ranking of coupons; indication of the coupons consumers may be interested in.  

6 Conclusion and Future Works 

Our research shows that NFC technology is considered by end users not only ease to 
use and intuitive, but also useful and convenient. In fact, it can automate even the 
most complex processes, requiring a basic user interaction. The case study here 
discussed shows that a user-friendly technology, like NFC, can give new impetus to 
successful applications, implementing new useful and pleasant services. However, to 
do that, it is fundamental to get the end users familiar with NFC technology, currently 
little-know. In order to accomplish this goal, we planned a specific event for the 
market launch of CMM, i.e. the organization of an urban marketing game, based on 
social networks and actively involving consumers and retailers in the use of 
technologies and in the specific interaction modes expected for CMM. According to 
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[35], social influence is a key factor in accepting new technologies; so, all the 
occasions to get the user in contact with others should be fostered. In the future work 
we will analyze the findings from the survey involving the retailers. Since we 
followed an iterative design process, we intend to research about the additional 
functions indicated by the end users, in order to possibly implement them in the 
system. Then, we will perform a usability test with end users (final consumers and 
retailers), in order to study the interaction via NFC in an actual context of use.  
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