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Abstract 

 

Near Field Communication (NFC) is a wireless communication technology that uses invisible 

radio waves to identify an object. NFC is very similar to RFID technology the only difference is 

that NFC operates at a shorter distance, provides secure communication, and allows for 

bidirectional communication (peer to peer).  The paper will discuss what is NFC, how it works 

and applications of NFC in various sectors such as transport, healthcare, marketing, etc.  The 

aim of this paper is to explore the application of NFC in various library services and 

administration.   
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1. INTRODUCTION 

 

According to NFC Forum, Near Field Communication (NFC) is a standards-based short-range 

wireless connectivity technology that makes life easier and more convenient for consumers 

around the world by making it simpler to make transactions, exchange digital content, and 

connect electronic devices with a touch. NFC is compatible with hundreds of millions of 

contactless cards and readers already deployed worldwide. NFC is designed for proximity or 

short-range communication which provides a dedicated read zone and some inherent security. Its 

frequency band is 13.56 MHZ therefore it falls into the ISM band which is available worldwide. 

It is a bi-directional communication meaning that you can exchange data in both directions with 

a typical range of 4-10cm depending on the antenna geometry and the output power. With the 

smart phone normally used, one will get less range than with a dedicated reader device due to a 

lower output power. The following figure depicts how NFC works: 

 

 

mailto:neeraj.singh@pu.ac.in


571 
International Research: Journal of Library & Information Science | Vol.8 No.4, Dec., 2018 

 

 

Figure 1: How NFC works 

 

The devices with NFC can be act either as readers or cards. For example, when NFC is used to 

exchange information between two smart phones, the first smart phone acts as a reader, and the 

second smart phone acts as a card. After the initial exchange of information, they reverse roles. 

Now the first smart phone acts as a card and the second smart phone acts as reader. However, 

NFC tags can’t act as readers as they are “passive,” which means that they don’t have a power 

source and thus they always act as information sources. The NFC-enabled device sends power 

and commands to the tag, which then responds with data. 

 

2. APPLICATIONS OF NFC 

 

Since it emerged as a standard technology in 2003, NFC technology has been implemented 

across multiple platforms in various ways. The primary driving force behind NFC is its 

application in the commercial sector in which the implementation of the technology focuses on 

such areas as sales and marketing. There are also emerging many new and interesting 

applications in various other fields of education and health care etc. All of these may impact 

libraries, librarians, and library users, either by prompting adaptations to existing collections and 

services or inspiring innovation in our profession. 
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• Mobile payment 

• Access and authentication 

• Transportation and ticketing 

• Mobile marketing 

• Healthcare 

• Social media 

• Gaming 

• Inventory tracking, smart packaging, and shelf labels 

2.1 Mobile Payment 

The future of electronic payments will rely mostly on NFC technology. Near Field 

Communication is changing the way customers are making payments by turning smart phones 

into mobile wallets. Customers with NFC-enabled smart phones can link with their bank 

accounts and are able to pay by simply tapping phones to an NFC-enabled point-of-sale. This 

makes for a faster more secure transaction, customers get a receipt instantly on their phone 

creating an overall better shopping experience. With over 550 million NFC enabled smart phones 

expected to be in the market in 2015 and companies such as Google PayPal and now Apple, all 

having mobile wallet applications, this will lead to repeat sales. The need to accept NFC 

payments is greater than ever and businesses unable to accept NFC payments will lose business 

to those that do it. 

NFC is the new standard for smart phones for establishing radio communication. Once you have 

set up your critical details on your phone you can simply swipe your phone over the credit card 

reader and your payment will be processed instantly. For better security you can set up a 

password for all transactions or for transactions that exceed a certain preset value, for example if 

you set your limit to dollar 50, for any transaction above dollar 50 you’ll instantly be asked to 

enter your password. Similarly if you lose your phone you can remotely wipe all the data in the 

phone which is a feature that comes in every Android phone. The biggest advantage is that you 

don’t have to separately carry credit cards. You can use your cell phone which is always with 

you everywhere. Many new Nokia phones also have NFC feature including the Nokia C7. 

Besides payment, NFC can also be used for pairing with accessories and other devices. To start 

NFC payment system in the shops retailers must replace their existing credit card readers with 
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credit card readers that have NFC chip built-in them, only then the smart phones shall be able to 

communicate with the payment system. 

2.2 Access and Authentication 

A very familiar application of Near Field Communications today is “Keyless Access”. NFC 

technology is a popular choice due to its features such as its convenience and ease of 

implementation. The auto detect feature of NFC and RFID tags can be used for access to 

restricted areas. For easier access to cars, other vehicles and doors the access keys, identification 

badges etc. can be replaced with NFC enabled device. One can imagine other potential uses of 

NFC in the future with the devices in the home being controlled by it. In the future when a 

person carrying a NFC-enabled phone passes a sensor in the driveway or at the gate, the house 

would unlock and the heating and lights would be on automatically. At present these functions 

are being performed via Wi-Fi, but using NFC they will be more secure and require much less 

power. 

2.3 Transportation and Ticketing 

Hong Kong has the first-ever octopus mobile payment service which is enabled by the pilot 

launch of the octopus mobile. Simple three-two-one- you take a smart phone and insert a sim in 

the smart phone and you’ve got an octopus card. It’s as simple as that and this is going to be very 

important for consumers, as we all know people want to get things done fast, so they are 

constantly looking for services which are convenient, effective and secure so as to protect the 

customers’ money. This is the first mobile payment service enabled by Miss WH Katie’s 

Octopus mobile sim which in effect integrates the octopus functions that the consumers are used 

to with NFC i.e. Near Field Communications which is becoming standard on most of the smart 

phones being sold today. The concept is to integrate the octopus function into an NFC mobile 

phone that means now one doesn’t need to carry two things when one goes out. One only needs 

to carry an NFC mobile phone that functions both as a mobile as well as the auto path payment 

and thus adds value function. This is a significant step because now the industry has been talking 

about the NFC function and people always ask what can be done with the NFC feature and how 

it will help. Understandably this is going to be widely adopted NFC function. The auto based 

payment function in the NFC means that on a day to day basis when one needs to do 

transportation retail payment one can use NFC mobile phone. 
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Transport area has been a great market for contactless service as it needs speed because pushing 

a lot of people through to get on a train or a bus or a plane speed is required and this is where 

NFC comes in. It’s very convenient as the market for transport is huge and there’s an existing 

base that has been built using contactless technology. Looking at the airline industry one can 

have tickets stored on one’s phone, redeeming it to get on board, also at the same time updating 

one’s loyalty points or using phone to access the lounge, paying for purchases at the airport all 

with a single device and with a single touch. 

2.4 Mobile marketing 

In the commercial sector, the focus of NFC implementation has been naturally on the NFC-based 

marketing and advertising. The use of NFC is quiet similar to QR codes in the simplest form of 

marketing.  In order physically display the digital information contained on the NFC tags they 

can be embedded into the indoor and outdoor signage. On tapping their smart phone on an NFC-

enabled smart poster, the customer can read a consumer review, visit a Web site, or even view a 

movie trailer. The QR codes perform only restricted functions, however, NFC tags can provide 

much more complex interactions than this simple action. NFC-enabled mobile marketing can be 

interactive and much more personalized and customized as with NFC a bidirectional exchange is 

possible, i.e. a mobile device may not only receive information from the tag but also interact 

with it. As an example, a user can tap an NFC-enabled smart poster to purchase ticket to an event 

or movie, save a coupon for future use to their device, or even get directions to an event or store 

location. Thus, NFC creates new possibilities for businesses to promote their products and events 

and interact with potential customers and provide them better service.  

2.5 Healthcare 

When most of us visit a hospital for the first time we feel like foreigners in a new country where 

we have been thrust and have no guidebook to navigate around. We are not familiar with the 

terminology that the hospital uses and thus find ourselves dependent on strangers for our basic 

needs. NFC can be used for storing and taking doctor appointments. Doctor or any medical 

practitioner can take photos with their mobile phones of a health problem such as in cases of skin 

diseases and upload it to automatically create user profile of patients. The NFC tags can be used 

to store details of our caregiver, next medical appointment or next visit due or to request an 

appointment or to download patient records and also to share individual requirements of the 

patient by swiping an NFC mobile phone over NFC tags installed in the patient home. These 
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services could be availed by simply putting the mobile near the NFC tags. NFC hospital 

information system helps the staff to quickly access all the necessary patient records. NFC 

speeds up processes inside hospitals by a pre check of records before they require treatment or to 

know if prescription of medicines is right for the patient. NFC can be used for tracking when the 

doctor visited a patient so as to prevent human errors such as someone forgetting to mark in the 

log that the patient was visited and prevents the doctors or attendants from giving medication to 

patients who have already received it but the information may not have been logged in the 

patient record. 

Chemists and pharmacists can also quickly check and supply the required medicines. In order to 

further diminish the risk of side effects due to the patient being allergic to certain medicines or to 

identify when any doubt arises, a quick check of the patient records can be done before giving 

the required treatment or prescribing medicines to the patients. This will ensure that the 

recommendations made and treatment given is just right for the patient in question. NFC medical 

card and bracelet tag can store relevant up-to-date patient information like his health history, 

allergies, infectious diseases etc.  Other information of the patient such as insurance, current 

medications, procedures etc can also be stored. The tag displays a patient’s photo, full name, date 

of birth or any other critical medicals conditions or any medical symbols, etc. Any additional 

caution needed when treating a patient or prescriptions can be stored on it and then can be used 

as your scripture, just present the card while check-in and your medical history is already known 

to your doctor. 

2.6 Social media 

Social Media has revolutionized the world! As also, has the Near Field Communication (NFC) 

technology. Connecting consumers of say a restaurant, bar, or retail establishments with various 

social media platforms is one of the possible uses for NFC. The social media platforms like Face 

book and Twitter can be used to help the organizations to increase the number of people that visit 

or join the establishment every day. Let’s assume one is the owner of a restaurant so that when 

people “check-in” to the restaurant these people act as an endorsement and this helps to advertise 

the restaurant. This helps to attract those friends of these people who are nearby to visit or might 

persuade them to visit on a future occasion. With the increased usage of social media the most 

effective way to advertise one’s business is to use the NFC technology. With the NFC 

technology, one will not have to convince a customer to scan a QR code, he can get a pop up 
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notification on his phone that will allow him to use the option of “check-in” or not, simply by 

placing his phone on the table. This makes it extremely easy for the customer as it requires 

almost no effort and thus the number of “check-ins”, or “shares”, will most likely increase in a 

dramatic fashion and is all free advertising for the business. And the increased foot fall from this 

high value but low cost advertising will make using NFC worth it. 

2.7 Gaming 

If you want to equip game elements such as figures and cards with additional digital features, or 

if you want to connect computer game features to real-world objects, then NFC technology is the 

bridge between physical and digital games. From soft toys with ‘chips in their ears’, to 

intelligent, high-tech playing cards, to secure gaming tokens – let your imagination run free. 

NFC enables one to use a favourite toy figure as an integral part of a video or mobile game 

experience by fusing video and mobile games with the physical world. NFC-enabled physical 

toys and collectables can act as active elements in console and mobile gaming, in an effortless 

and exciting way and extend authentic brand loop for licensed gaming merchandise. Players can 

tap each other’s phones together and earn extra points or receive access to a new level, or get 

clues, by using NFC application. 

2.8 Inventory tracking, smart packaging, and shelf labels 

Some implementations of smart packaging allow consumer access to inventory and tracking 

information that previously would only have been available to a manufacturer or product 

supplier. RFID technology has long been used in the commercial sector for inventory control and 

supply chain management. Smart packaging, of course, has uses beyond inventory control, and 

NFC- tagged objects could provide a wide variety of information in different use environments.  

A variation on the idea of smart packaging is electronic shelf labelling, in which store shelves or 

displays rather than individual products bear NFC- enabled tags that customers may tap for 

additional information, such as up-to-date pricing. NFC-enabled smart phones can be used to tap 

the tags to access book reviews and information about the book’s author and recommend the 

book to other readers. Users could check a book out or add it to a wish list to check out at a later 

date. Indeed, with NFC, library records and metadata could theoretically be stored on and 

retrieved from library physical holdings themselves, allowing a patron tap a book or resource 

borrowed from the library to recall its title, author, and due date.  
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A sector close to librarians’ hearts is publishing and several publishers have started testing smart 

packaging for books, using embedded NFC tags to share additional content with readers such as 

book reviews, reading lists etc. With digital extras the concept of smart packaging has significant 

implications for libraries as a new opportunity to connect physical collections i.e. from books to 

digital media. One can envision in the future that a user when taps an NFC-enabled library book 

he shall get access to relevant digital information such as bibliographic information in a variety 

of citation formats, editorial reviews, the author’s biography, a projected rating for the book 

based and links to similar other information. 

3. APPLICATIONS OF NFC IN LIBRARIES 

A library has a large scope for the implementation of NFC applications. This application engages 

the user as well as library staff on one to one basis. It has application to perform different 

functions within the library such as borrowing, returning, searching and seeing the loaning 

history of users’ etc. The NFC technology can help in performing SDI and CAS through SMS 

sending facility in an NFC system by using a mobile gateway in the library and information 

centres.  

3.1 Borrowing and returning the books 

Library is considered as heart of any institution and it is a place where the users can read, access 

and issue/return the library collections. Due to the low cost of the barcode technology, most of 

the libraries around the world are using it for circulation management. However, the main 

constraints related to barcode technology are: it always requires a line-of-sight. Now libraries are 

using NFC technology as an alternative to RFID. Library users can perform many library 

transactions just by using their mobile smart phones with integrated NFC technology. They can 

access the information of a book and borrow it by simply touching their mobile phone to the 

NFC tag on the book. Data transmission for NFC technology is very high it can be up to 848 

kb/s.NFC is based on the touch-based paradigm and does not depend upon the quality of 

barcodes or their printing clarity.  RFID also has some drawbacks such as standards, security 

vulnerability, reader and tag collision, etc. NFC has presented a viable alternative tool for library 

users to overcome these weaknesses of the older technology. 

 

3.2 Mobile payment 
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The NFC technology can be used for performing several library payments such as making paying 

library fines, or to pay for photocopying, printing, scanning, etc. 

3.3 Library Access and Authentication 

Library users may use NFC authentication to be able to access digital library resources, such as 

databases, e journals, e books collections, and other digital collections or log on to library 

computers, printers, and other hardware. The inconvenience of multiple logins can be eliminated. 

3.4 For Inventory Control and Shelf Management 

Stock verification can be done easily by implementing NFC technology in the Library. The 

collection accession numbers are transferred to library software and stock verification report will 

be generated. Instant searching of the required book in the library is possible.  In this, the self-

management system consists of mobile NFC reader which is integrated with library software. 

3.5 Security 

RFID Gates can be the anti-theft part of the NFC enabled Library Management System using the 

same NFC tags embedded in the library items. An alarm would be triggered when a not 

borrowed item passes through them. The alarm will sound and lights on the gate will flash as 

user passes through with the un-borrowed library material. 

3.6 Alerts Services: for sending reminders of borrowed and returned books to the users SMS 

sending facility in an NFC system by using mobile gateway is a unique feature 

 

CONCLUSION 

NFC is a secured contactless technology that has an upper hand over comparable technologies 

like barcode or RFID. A library is a vibrant field for implementation of NFC application. This 

application engages clients as well as library staff to perform different capacities within the 

library such as issuing and returning of library material, seeing the borrowing history of the users 

and searching etc. NFC provides a creative solution to traditional Library Management System. 

NFC innovation has the quality to fulfill the users’ experiences in libraries.  

Near Field Communication operates with minimum human interference in the library system so 

the operations will be executed in less time and system will be more efficient. The NFC 

technology helps the library and information centres for performing various activities like SDI 

and CAS sending SMS facility in an NFC system by using a mobile gateway. The paper 

emphasizes on the NFC innovation in primary stages for library administration framework which 
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is able to be supportive for the library experts ought to be mindful of a positive and negative 

effect of NFC innovation in libraries. It can reduce the burden on the library staff as well as save 

the time of the user. The researcher can find more quality time to concentrate on his research 

work rather than wasting time in locating a book.  In modern library system, the use of NFC 

application will be helpful for users as well as library staff for saving their time, and free the 

library staff to provide other useful services to the readers. 
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