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1 Introduction 

It has become evident that there is a growing market for eReading devices and 
electronic books. The research institute Forrester Research estimated that by 2009 
over 2,5 million Kindle-devices and totally over 4 million eReading devices have 
been sold. Only in Amazon book service there is more than 423 000 electronic 
books. The turning point of rapid development has been the eReaders that are 
equipped with mobile connection to allow the book to be downloaded within 
minutes from the book store.  Also seamless one-click purchasing process has 
been essential trigger. 
 
This year, consumers have an abundance of choice among dozens of e-readers and 
several multimedia tablet computers. Some 20 million people are expected to buy 
one of these devices. And probably more than 5 million customers are estimated 
to purchase the iPad alone. This estimation may be conservative because more 
than three million iPad tablet devices have been sold in eighty days after launch in 
April 2010 making Apple major player the present e-book market.  
 
The International Digital Publishing Forum (IDPF) has reported that U.S. 
wholesale ebook sales has grown in 2010 with a very high speed. It seems that the 
ebook market is growing faster as it grows larger. 
 
New capabilities in the formats and products are necessary for interactive digital 
textbooks and digital magazines, and more generally to enable eBooks to evolve 
into a new medium, rather than simply be digital equivalents of paper books. It is 
not yet clear if the customers want this kind of interactivity or are they happy with 
just words on screen. 
 
It can be estimated that the reading will be more social in the future. In this 
context social-media-enabled tools that help the ebook customers discuss and 
share the books with other are essential. Many bookshops offer this kind of 
service. 
 
Currently only few eReading devices and a limited selection of ebooks are 
available in Finland. Amazon delivers Kindle devices also to Finland but the 
contents has to be downloaded via computer. It is however estimated that later in 
the autumn there will be more devices and ebooks available. Also iPad will be 
available in Finland in the autumin. Some libraries are testing eReading devices 
but currently the devices are not known by the large public. 
 
Currently the eReading devices can be categorized in four groups. The low-priced 
readers dedicated to books costing 100-200 USD have a small black-and-white 
screen. In the mid-range the screen size is 6-8 inches and the devices can handle 
working documents. The high-end devices (500-700 USD) with bigger screens 
provide not only book reading but also an appropriate visual design for magazines 
and newspapers. The fourth category is multimedia tablets such as iPad or 
WeTab.  
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It can be estimated that black-and-white eReaders will develop into color devices 
within 2012. Color is crucial for newspapers and magazines with advertisements. 
The other trend in eReader devices is touch screen technology but it reduces 
brightness and contrast. Flexible screens are not as important in the eReaders as 
estimated earlier but with plastic backplane the rigidity of the readers can be 
increased. 
 
For publishers the eReading device is a new distribution channel. The ebook sales 
require co-operation with digital distribution platforms like Amazon or Apple. 
Digital distribution platform takes care of the content format changes, DRM-
issues and delivery of the ebooks to the customers. 

2 The functions and types of reading 

There are several ways of classifying reading and people’s reading patterns. You 
can simplify by saying that there are two main reasons for reading: “business” and 
pleasure. Often it happens that a reading task can’t be labeled easily as purely 
business or pleasure, because there’s usually some overlapping at a certain point. 
It can also be difficult to know beforehand whether the item you are about to read 
will be just for pleasure or whether it will at some point benefit you in your work, 
hobbies or other activities.  
 

One classification principle is dividing reading styles to 1) active reading (“lean 
forward” mode), where the person is actively looking for information and focuses 
on outlining the material quickly and 2) passive reading (“lean backward” mode), 
where the person is focused more on the reading experience and the main 
motivation is the pleasure of reading. Jakob Nielsen (2008) points out that the 
different styles of reading material consumption must be taken into account also 
when preparing material for different media: writing for print is different than 
writing for Web. On the Web, people are usually actively looking for a specific 
piece of information. So, information needs to be presented clearly, concisely and 
starting with the most important topic.  
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Figure 1. Reading situations. (Schilit et al. 1999) 

Reading material can be classified according to its type, and all kinds of reading 
materials have their own typical reading patterns. Of course there is also a lot of 
variation in how different people read. There is no one correct way to read a 
newspaper, magazine or novel, but certain typical reading habits can be identified. 

Table 1. Reading material and reading patterns (based on the results of the first e-
reading workshop). 

Reading material / 
platform 

Reading pattern 

Magazine  Non-linear reading; skimming, screening material, 
direction of reading (beginning to end vs. end to 
beginning) 

 

Newspaper  Information in an edited package; content has been pre-
chosen and edited, the reader is given opportunities to find 
new topics and views, somebody has answered the why? 
questions for the reader. 

 The importance of a topic is indicated by layout 

Book (novel)  Linear reading (content can be easily read on an e-reader) 
 Imagination is a key factor in the reading process. 

E-reading device  Transferring the old reading model onto a new technology 
vs. creating a new reading model / reading product. 

 Possibility to combine a variety of material on the same 
platform  spare time can be used for reading without 
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having to carry a lot of things around. 

 
In the first e-reading workshop, it became apparent that many people have very 
strong traditions and habits when it comes to reading and media use. For instance, 
the newspaper is a very important part of many people’s morning routine. Its role 
in the breakfast table has remained quite strong, although many people have read 
the same news online the day before. Newspapers are valued, however, because 
they dig deeper and give the big picture of a situation. 
 
As days are quite busy, nights and free time are used to peruse reading material 
more thoroughly. People might return to their newspaper in the evening to read it 
properly, and more concentrated magazine reading is strongly associated with 
evenings and free time. Novels, although a popular pastime in the evening and on 
holidays, are sometimes also read on public transport when commuting. For 
public transport, an electronic reading device could be an ideal companion, since 
it could hold all the desired reading material, take little space and be available 
immediately.  
 
Local newspapers seem to have a special meaning for some people, since they 
often contain hyperlocal news and give information that might not be obtained 
elsewhere. Also, reading a local paper keeps your finger on the pulse of the 
neighborhood. Some like to subscribe to the local paper of their birth town even if 
they haven’t lived there for years, just to get a feel of how things are going. 
 
Online resources can be seen as slightly problematic. On the one hand, all news 
are usually first updated online, and it’s the fastest way to get information on 
breaking news stories. Updates follow quickly as the situation progresses, and a 
traditional printed newspaper can’t possibly keep up – although many people still 
want to read the whole story in the newspaper the next morning. However, non-
moderated online resources and discussion forums are often riddled with 
conspiracy theorists, deliberate provocations and downright misinformation. The 
more reliable resources might not have all the information, but at least you can 
usually trust it’s verified to some degree.  

3 The e-book reading experience 

The reading experience can be defined as the combination of finding content, 
using content, possibly interacting with the content and finally managing the 
content. All of these stages have different requirements and procedures. These 
procedures are somewhat different for e-books and traditional printed books.  

3.1 Finding content 

Finding e-books can be a lot easier than finding printed books. In theory, there is a 
limitless supply of books, since e-books don’t go out of print or get sold out. In 
addition, e-book sellers can stock hundreds of thousands of different titles, 
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whereas the selection at a traditional bricks-and-mortar bookstore is limited due to 
space constrictions.  

 

The biggest problems when it comes to finding content are related to policies and 
restrictions: some device manufacturers want to limit the purchased made by users 
to certain stores by controlling the device’s file format support. For instance 
Amazon’s Kindle is effectively tied to the Amazon store.  

 

The other limitation stems from copyright protection. Due to copyright legislation, 
some content can’t be sold outside the country of origin. This can be frustrating, 
since if you buy a physical book from another country, you can take it with you to 
your home country. What adds to the confusion is the fact that the Internet and 
online stores could theoretically make all downloadable content available 
everywhere in the world, thus making it possible to enjoy books on niche topics 
that would not be available in one’s own country, but copyright reasons might 
thwart this.  

 

E-book stores are generally quite well organized when it comes to finding content. 
They offer several different search strategies: categories, free text search, ratings, 
bestseller lists by topic etc. Easily usable are also recommendations based on the 
items that have been purchased or viewed previously.  

 

The Internet also allows for readers themselves to voice their opinions on books. 
Recommendations are written on blogs and social media sites, and many e-book 
sellers also allow readers to write reviews for books.  

3.2 Using content 

The reading experience is affected by the layout and typography of the book. The 
traditional printed book has a very simple, easy to use interface: almost everybody 
can use books.  

 

Books have pages and pages help navigating in the document. The thickness of 
the book, the turning of pages and rifling through them gives the reader a lot of 
navigational information and an overall sense of the book. This helps the reader to 
find particular information in the book. With scrollable pages and reflowing text 
the sense of the book is often lost, and the user has a difficult time deciphering the 
amount of text that remains to be read. These are important factors that must be 
considered when designing an e-book reader. (Schilit et al. 1999) 
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The book metaphor is used extensively when designing e-readers. Manufacturers 
have tried to help the navigation and the sense of location within the text by using 
different technologies. It’s difficult to replicate the rifling situation, the sense of 
the book you get from your fingertips and to achieve the same kind of visual 
memory support allowed by the physical book. However, finding information 
inside an e-book does have its perks, as many devices offer search capabilities.   

 

Books are just one type of reading material, and they (at least novels) are usually 
read linearly. Yes, it’s often important for the reader to feel where they are in the 
book, but on the other hand, they usually know where they are going next: the 
following page. Magazines and newspapers need to be viewed differently. In 
those cases, it’s often necessary to get an overview of a page or spread before 
focusing on a piece of information. For this purpose, many of the currently 
available devices with their 6” screens can be too small. They are thus better for 
reading book-like material.  

 

For magazines and newspapers alike, it’s important to have a sense of situation 
within the reading material. Newspapers usually have a very clear and constant 
structure, where the topics are arranged by their importance and theme. To fully 
replicate the newspaper reading experience, it would be necessary to achieve a 
similar structure within an e-reading device.  

 

Navigating and moving within the material have an important role when it comes 
to the ease and comfort of using e-reading devices. Earlier devices used button 
navigation, with buttons for up/down or next page/previous page. One of the key 
success factors for future devices is the inclusion of touch screens, because touch-
based gestures often make it easier to navigate, follow links and make 
annotations. Smart phones with touch screens, most notably the iPhone, have been 
very successful, so manufacturers are willing to include the technology in reading 
devices as well. (Ganapati 2010c) 

 

What current e-readers lack is obviously color. While many book readers don’t 
feel that color is in any way necessary, it could enhance illustrations and covers. 
It’s possible that using color screens could make fonts clearer. E-ink screens are 
for now strictly black and white, but there’s a lot of on-going work and research 
on creating displays that would conserve the good qualities of e-ink: ease of 
reading and low battery use, and the advantages that can be achieved through 
color. (Ganapati 2010c) 

 

The size and weight of e-reading devices poses some problems. The screen needs 
to be big enough to make reading comfortable, but on the other hand, the device 
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can’t be too big, cumbersome and most of all, too heavy. Most users would prefer 
a device you could hold with one hand. One device weighs less than the 
equivalent amount of printed books it can hold, but if it weighs significantly more 
than just one book, reading it may cause strain in hands, arms and wrists. Current 
e-ink readers are quite slim and light, but devices that have an LCD screen weigh 
much more mostly because of the glass substrate. Future developments in e-ink 
technology are focusing on making the display on a thin stainless steel foil, which 
could make e-ink devices even lighter than they are today. 

 

The difference in screen technology may affect the kind of material that is being 
read on the device (for example, black and white books on e-ink devices vs. 
colorful and vibrant magazines on LCD devices). In this case, it might also affect 
the reading situation based on the material; making it easier to read magazines 
while sitting at a table, for instance.  

 

Loosely related to the device size is reading comfort in general. If the device is so 
heavy that it can’t be held aloft, it must be put on a table or the reader needs to 
keep it on her lap. If the device is put on a table, there can be issues with the 
ergonomics of how it is used. If, then, the device is kept on the lap, it poses new 
requirements to the comfort of use. Of course, the device can’t be too heavy even 
then, or it will cause strain. Some people can feel discomfort with laptop 
computers on their laps because they produce heat, and the same thing could 
apply to devices that emit heat when they’re being used. 

 

Readability is certainly a key issue when it comes to using devices designed for 
reading. E-ink screens have the distinct advantage over LCDs that they can be 
read in direct sunlight. In addition to this, e-ink screens reduce eye strain when 
compared with LCDs, but their contrast is still quite poor, they look grey, and the 
refresh rate is very slow. E-ink screens are taking a huge leap forward this year, 
when E Ink is planning to introduce screens with a faster response time and twice 
the contrast offered by current products.  

 

For the publisher and content producer it’s not irrelevant how the reading material 
is displayed on the device. For books that have just text this might not be a key 
issue, but for magazines brand is important, and images, typography, layout and 
covers are a lifeline. It’s important to have variety. Even for books, using just one 
font and no images throughout all the books in one’s collection can feel dull and 
depressing after a while. Mostly this is due to the fact that the technology is still in 
its infancy. Making e-books consists of little more than putting a digital file onto a 
reader, but this will change as the technology matures and readers’ requirements 
for the devices become more specific and demanding. (Ganapati 2009) 
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Magazines could benefit also from other extra features that are expected in the 
future. Especially the iPad could offer new possibilities for the magazine world 
with interactive features, automatic updates of breaking news, embedded video 
and other content enhancements. Many of these features aren’t necessarily needed 
or even wanted in traditional novels, but for magazines they could add extra spice.  

3.3 Interacting with content 

E-books are usually bought online or through a wireless connection within the 
reading device. If purchases are done online, it provides a natural channel for 
interaction, sharing and commenting. 

 

There are new kinds of services that offer different possibilities for interaction. 
There is for example BookGlutton (http://www.bookglutton.com/) that makes it 
possible to read a book online and annotate and comment it while reading. Others 
can then discuss the annotations made by one user. BookGlutton also has a feature 
called “Proximity chat” that you can use to limit the messages sent to you; you 
can choose to have messages only from users reading the same book or even the 
same passage as you.  

 

Online collaboration can result in whole books; either with the author writing and 
publishing online and taking into account reader comments, or through a joint 
effort. Services such as WE-book (http://www.webook.com/) offer different 
channels for collaboration. Authors can submit their texts for readers to rate. 
Users can also help authors with specific problems or join a writing project.   

 

Of course, let’s not forget the most famous example of collaborative writing, 
Wikipedia (http://www.wikipedia.org/). There are several other such open wiki 
projects, often centered on a certain topic. Often, at least as projects become more 
successful, it’s necessary to implement some kind of moderation or editing 
process to check the validity of submissions and prune offending and erroneous 
material.  

 

The simplest form of interaction is sharing. It usually requires little effort, just a 
short message to say you liked a certain book, for instance. Social media and 
networking services provide users with an amplitude of choices for commenting 
and sharing. Facebook, for instance, has several bookshelf applications that can be 
used to rate, recommend and review books and to find people with similar tastes. 
Many booksellers also offer the possibility to write reviews for books, sometimes 
in exchange for discount coupons or other benefits.  
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Interaction to some extent has come to the print world as well. Readers are active 
especially through magazine web pages and user-generated content is often 
included on the pages of magazines. Newspapers can use eyewitness photographs 
from passers-by, and an actively commented article on the newspaper website can 
spur new articles on topics found to be of interest. 

3.4 Managing content 

Once you buy a printed book, it’s yours. Unless, of course, you sell or give it to 
somebody else or it gets lost. Digital material sellers have come up with some 
entirely new concepts for the retail of intangible goods.  
 
Many e-book sellers offer an electronic bookshelf for their clients. This is usually 
an online resource that displays all the books the user has purchased previously. In 
many cases, once a book has been paid for, it can be downloaded again. 
Limitations to the number of downloads depend on seller, but many stores offer 
unlimited downloads. Of course, DRM restrictions, when applicable, usually bind 
the use of the material in question to a very limited amount of devices or 
computers that have to be authorized. Effectively the online bookshelf then 
provides an automatic backup of the users’ purchases with no extra effort from the 
user herself.  
 
In some cases, all material is kept on an online server and an active connection is 
needed in order to be authorized to use and read material that’s been purchased. 
This isn’t very common, as it limits the users to places where they have access to 
the Internet. An example of such service is Safari Books Online 
(http://my.safaribooksonline.com/) that offers technology, business and design 
reference books and video tutorials. For a subscription price, users can access the 
full catalogue of books. The books need to be read online, but subscribers get each 
month a number of tokens that can be used to download chapters or full books. 
Additional tokens can be purchased.  
 
Most e-book stores sell the content for download, although they can offer the 
possibility to read at least excerpts or even full books online, like eBooks.com 
(http://www.ebooks.com/). As mentioned earlier, in many cases once a book has 
been purchased, it can be downloaded again from the store.  
 
Lending e-books is also possible, although the feature has been used sparingly. 
For instance Ellibs (http://www.ellibs.com/) offers a service for libraries that 
makes it possible for them to lend e-books for a period of 1 to 30 days. After that, 
the file is automatically disabled on the user’s device or computer. Many Finnish 
libraries, including HelMet (the libraries of the Helsinki metropolitan area) are 
Ellibs customers and offer e-book loans.  
 
The Barnes & Noble have used the nook’s possibility to lend books to friends as a 
selling point. There are limitations, though. Publishers can opt of out the lending 
system, books can be on loan for only 14 days and any given book can only be 
lent once. This might seem like a very strict policy, but on the other hand, most 
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content sellers and device manufacturers don’t allow even this much freedom in 
lending content. 
 
DRM restrictions limit the reselling and transferring of e-books. Some formats 
allow content to be copied to several devices. For instance Adobe Digital Editions 
(http://www.adobe.com/products/digitaleditions/) allows the user to authorize up 
to six computers and six devices with their Adobe ID. This means that content in 
the Adobe Digital Editions format, EPUB, can be copied to that many devices, but 
as the Adobe ID is personal, it can’t be transferred to another person. Adobe can 
also increase the number of allowed devices, if the user reaches the limit and 
contacts their customer service.  
 
Amazon’s Kindle devices also allow purchased content to be shared between 
devices (Kindles as well as PCs or iPhones using the Kindle application) that are 
registered to the same account. A person can thus use their own content in several 
devices, usually up to 6, but can’t lend it to others without lending the hardware at 
the same time. 

4 E-book reading devices 

E-readers and the hype surrounding them have surfaced every now and then, with 
new product launches and new hopes for an effective alternative to a library full 
of books. The first surge of new reading devices was at the turn of the century, 
when for instance the NuvoMedia RocketBook was launched. The technology, 
however, wasn’t too evolved and display quality was relatively poor. The reading 
devices enjoyed a moderate success, but were quite quickly forgotten. (Pietilä 
2005) 
 
The first breakthrough into the new era of e-book reading devices came in the 
spring of 2004, when Sony launched the LIBRIé in Japan. It was the first 
commercially available reading device that had an E-ink display. (Pietilä 2005) 
 
The e-reading device market started growing in 2006 and has been expanding ever 
since. Several new devices have been launched in 2010 alone. Some of them are 
merely rebranded devices for a new regional market, some are completely new 
devices. Some manufacturers still choose to experiment and test their devices on a 
limited geographical market.  
 
This section will present some of the more popular and interesting devices 
currently available as well as some trends and predictions on their future. 
Technical specifications for the readers will be included in a separate table to 
allow for a more convenient comparison between devices.  
 
E-books can be read on a number of different devices: dedicated e-book readers, 
personal computers, tablets, mobile phones… There are purpose-built devices that 
are designed especially for reading books and other textual material. They often 
have few extra features, the most popular being text-to-speech and support for 
audio formats – suitable for audio books and music.  
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4.1 Current reading devices 

4.1.1 Amazon and Kindle 

Amazon launched its first e-reading device, the Kindle, in November 2007.  It had 
en e-ink display and, perhaps more importantly, a wireless link to the Amazon 
bookstore offering (at the time) over 90,000 books as well as a variety of 
newspapers, magazines and blogs. (Amazon 2007)  

 

Kindle created quite a buzz the moment it was launched. This was a product that 
finally delivered enough added value to be considered worthwhile. Although the 
device practically tied the user to the Amazon store, the selection there was good 
enough and the pricing reasonable enough to be acceptable. The device itself 
wasn’t exactly cheap at 399 USD, but the price was nonetheless at least remotely 
realistic for a large number of book buffs.  

 

It could be said that the first version of Kindle launched an unprecedented e-book 
frenzy. Ever since their first launch, Amazon has released two new versions of its 
device, Kindle 2 and Kindle DX, and made them available outside the US. These 
two models are currently offered in the Amazon store with global wireless 
coverage (it depends on the country, however; e.g. Finland is one of the few 
European countries with no wireless coverage).  

 

The difference between Kindle 2 and Kindle DX is mainly in size: Kindle 2 is a 
small device with a 6” screen and a 259 USD price tag, whereas Kindle DX has a 
much larger 9.7” screen and costs 489 USD.  

 

The current versions of Kindle don’t have a touch screen, and this is seen as 
somewhat of a weak spot for the devices. However, Amazon recently acquired 
Touchco, a company that is specialized in touch screen technology. (Bilton & 
Stone 2010) This would seem to imply that future versions of the Kindle could 
very well have touch screen technology included. 

4.1.2 iREX 

iREX Technologies is one of the premier European e-reading device 
manufacturers. Their iLiad reader was among the first e-ink devices to be 
launched in Europe. Nowadays they have a broader product line with four 
different devices: iREX DR1000S, iREX DR800S, iLiad 2nd edition and iLiad 
book edition. All other devices have a 8.1” screen, but the iREX DR1000S has a 
larger, 10.2” display. The bigger device has an online news kiosk service with 
access to over 1,000 newspapers and is clearly targeted more towards newspaper 
reading.  
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One of the biggest problems with the iREX readers is their pricing: the cheapest 
one, the iREX DR800S, starts at 499 €, and the iREX DR1000S is one of the most 
expensive reading devices available at 699 €.  

4.1.3 Sony Reader 

Sony was first out of the blocks with its LIBRIé. They have produced updated 
versions of their e-readers ever since and have also made their devices available 
outside Japan.  

 

Sony is currently offering three different models: a 5” screen model called Sony 
Reader Pocket Edition (PRS-300), a 6” screen model called Sony Reader Touch 
Edition (PRS-600) and a 7,1” screen model called Sony Reader Daily Edition 
(PRS-900). 

 

According to PC World, Sony is the one contender Amazon should watch out for. 
One of their advantages over Kindle is their touch screen (apart from the PRS-
300, the Sony readers all have one), a feature that’s not available on any of the 
Kindle versions. Of course, they also have the advantage of being competitively 
priced. (Newman 2009) 

4.1.4 Barnes & Noble nook 

Barnes & Noble are traditional booksellers who launched their version of the e-
book reader, nook, in December 2009. Nook is clearly different from the other 
readers available at the moment, as it has a small 3,5” LCD screen underneath its 
6” e-ink display. The LCD display has touch screen capabilities and is used for 
navigation and controls. The device is the first e-reader based on the Android 
platform developed by Google. 

 

Barnes & Noble have, as a traditional bookstore, the advantage of being able to 
offer a wide range of content for the device. The nook is not limited to content 
purchased from the Barnes & Noble store, however, and it can accommodate 
many different file formats.  

Initial reviews for the device were not too enthusiastic. The device was deemed to 
be agonizingly slow and have software flaws. It was thought that Barnes & Noble 
rushed the launch in order to make it to the lucrative Christmas market. Software 
updates that are available wirelessly for the nook have supposedly fixed many of 
the initial problems at a later stage. (Pogue 2009) 
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4.1.5 Cybook 

Bookeen was also one of the pioneers of the e-book world with its Cybook line of 
readers. At first, their reader had an LCD screen, but in early 2007 they released 
their first e-ink reader.  

 

Currently the Cybook product line consists of two devices: Cybook Opus and 
Cybook Gen 3. The Opus is slightly smaller with a 5” screen, whereas the Gen 3 
device has a 6” screen. The devices offer only 4 levels of grey, which is quite low 
compared to the 16 levels of grey accomplished by most of their competitors.  

4.1.6 iPad 

People have got used to e-ink devices, and unless they offer something completely 
new, they fail to create a lot of buzz on the Internet. The same can’t be said for the 
Apple iPad, released in April 2010. Ever since it was announced, and even before 
anybody had seen one in reality, it was thought to be the next big thing when it 
comes to e-reading. The iPad, as a tablet, of course has other possibilities as well, 
but its good quality color screen made it a prime candidate for magazine reading – 
an area the black and white e-ink reading devices have failed to conquer.  

 

The iPad has a 9,7” LCD color touch screen and wireless connectivity. The 
cheapest models without 3G and only 16 GB of storage start at 499 USD, whereas 
the superior model with 3G in addition to the Wi-Fi and 64 GB of storage costs 
829 USD. The device is thus a lot more expensive than most e-ink readers, but on 
the other hand, it is also more versatile.  

 

Many publishers and magazine makers have embraced the new device and have 
started to develop their own applications to be used on the iPad. It has generated 
so much hype that it seems virtually impossible not to take it into account when 
considering future endeavors in the world of digital reading.    

4.1.7 Other devices and what’s next? 

The previous sections have presented some of the more prominent and popular 
devices available currently. There are several other marketers and manufacturers 
offering their own devices, including Brother, Samsung, iriver, italica, 
PocketBook, Endless Ideas, Neolux, Plastic Logic, Interead, Jinke, Fujitsu, Foxit, 
Astak, Ectaco, Wolder/Onyx, Condor, Spring Design, Sagem, Entourage, 
Toshiba… Some of the devices are available currently, some of them on a 
regional market, some are announced or have been announced a long time ago and 
it remains to be seen whether they will ever be launched for real.  
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For instance, Polymer Vision was developing an e-book device called Readius 
with a rollable screen. The product had been announced but never made it to the 
market before the company filed for bankruptcy.  

 

The e-ink reader from e-book seller Kobo is thought to be a potential Kindle 
killer. Although the same has been said for the iPad, Kindle and iPad don’t really 
compete on the same market. The Kobo reader, however, is similar to Kindle but 
has one distinct advantage: it costs only 150 USD. (Sorrel 2010a) The device is 
set to launch in the summer of 2010.  

 

One of the more interesting future product launches is the Skiff reader, because it 
has a 11.5” metal foil e-paper display. The display is said to be shatter and crack 
proof and all in all very rugged. The price or the release date for the device have 
not been announced yet.   

 

Plastic Logic are also targeting the bigger reader market with their QUE 
proReader, set to launch in the summer of 2010. The device has a 10.5” e-ink 
touch screen and wireless connectivity. It’s also one of the pricier devices: the 4 
GB version is said to sell for 649 USD and the 8 GB version for 799 USD.  

 

New rumors are emerging about Google preparing a tablet to rival the success of 
iPad. Nothing has been announced officially yet, but Google might have the 
know-how and muscle it takes to compete with Apple. (Bilton 2010) 

 

Of course, you can’t completely forget about mobile devices, such as mobile 
phones. There are several e-reading applications available for instance for the 
Apple iPhone. In China, mobile reading is predicted to grow about 50 % in 2010 
and 2011. (Tuohinen 2010)  

 

There have always been optimistic predictions about the availability of certain 
technologies. Future development will be largely dictated by screen technology: 
will it be possible to achieve vibrant colors or moving images on an e-ink screen? 
What other display technologies are there on the horizon? Will displays 
eventually become rollable and is that even necessary?  

 

Display technologies, current and upcoming, are discussed more in detail in 
another section of this report. 
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4.2 E-reader or tablet? 

The big question now is whether iPad will hog the whole reading market and 
whether there is a future for the more limited devices.  
 
According to many experts, there is room for both, and the success of one will not 
necessarily mean the failure of the other. The two different device types, e-ink 
readers and tablets, have their strengths and weaknesses, so user needs in the end 
define which one is better for the person’s reading situations.  
 
According to Sorrel (2010b), the basic e-ink reader will be successful also in the 
future, because it’s simple, built for one purpose and the battery life is excellent. 
Developments in technology will lead to significantly lower prices for the devices, 
so they can become impulse buys. Tablet computers, such as the iPad, will on the 
other hand be successful when it comes to highly visual or multimedia content.  
 

Ganapati (2010a) estimates that iPad will help traditional e-ink devices evolve in a 
more sophisticated direction. Ganapati thinks the basic and simple black and 
white screens are good for the eyes but have taken the aesthetic factor out of 
books and made books quite monotonous. Despite this, e-ink based readers are 
suitable for avid readers, whereas the iPad suits better those who read casually and 
who want an all-in-one device. It’s also worth remembering that the iPad is at 
least twice as expensive as the cheapest dedicated e-reading devices.  

 

Ganapati (2010b) compares the upcoming situation with two competing 
technologies to the printing industry: publishing companies put out expensive and 
impressive hardback editions for consumers who value presentation, but make the 
same content available in paperback format more cheaply. Paperbacks are often 
just as functional when it comes to reading.  

 
It’s clear that for some purposes, like reading regular novels, the plain and simple 
black and white e-ink screen will continue to be the optimal solution, although 
developments in switching speed for instance would be welcome.  
 
Tablets could host entirely different e-books designed specifically for the 
platform. The e-books could have interaction, color pictures, possibly videos and 
sound bites. This would make it a viable platform for example for textbooks and 
cookbooks. (Ganapati 2010b) 
 
As Len Edgerly, a fervent e-reader fan, puts it: “When I am reading, I don’t want 
to be too distracted. It’s about the words, and when I read the Kindle, it seems to 
bring me closer to the author’s words. That’s essence of reading to me.” (Ganapati 
2010a) 
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4.3 E-reading software and formats  

In addition to the devices, purpose-built or multipurpose alike, there is a wide 
selection of e-reading software programs that can be used to read e-books on 
mobile phones, tablets, PDAs, tablets and personal computers.  
 
Perhaps the most prominent format at the moment is EPUB. It is an XML format 
based on three open standards; OPS (Open Publication Structure), OPF (Open 
Packaging Format and OCF (Open Container Format). The format was developed 
by the International Digital Publishing Forum (IDPF, http://www.idpf.org/). DRM 
protection is added through Adobe Digital Editions. The format is supported on 
many devices, including Apple iPad, Sony Reader, Barnes & Noble nook, 
Cybook, iLiad and BeBook. The strength of this format is in its openness and 
support on nearly all major platforms besides the Amazon Kindle. The Adobe 
Digital Editions software is available free of charge for Windows and Mac OS X 
operating systems.  
 
EPUB file won’t look the same as the printed version of the book unless the 
original design is quite simple. For example, if the book contains sidebar notes 
and images with captions, the position of those elements will be discarded in the 
EPUB file and all the content will be displayed in one continuous flow—with the 
sidebar notes, images, and captions inline with the main body text. This can cause 
havoc for a design-heavy magazine or textbook. But for a novel, one probably 
won’t notice much of a difference between the print version and the eBook 
version. 
 
Some eBook readers implement their own layout system. For example, Adobe 
Digital Editions automatically creates a two-column layout if the text size is 
decreased past a certain point. Stanza and eReader allows to control the size of the 
page margins. So the layout of the eBook to change depending on the reading 
device it’s viewed on. 
 
It is possible to embed fonts into an EPUB file. Although the EPUB format 
supports font embedding, not all eBook formats do. And not all eBook readers 
that support the EPUB format use the embedded fonts. Some eBook readers don’t 
support every type of hyperlink destination, and a few don’t support hyperlinks at 
all. 
 
Some publications are just too design-intensive to be properly presented as an 
EPUB file. In such cases, PDF is more suitable. PDF preserves the original layout 
of a document, giving complete control over page design and presentation. 
 
A working group has been formed to revise the EPUB specification to version 2.1. 
In the working group's charter draft, 14 main problems with EPUB are identified 
which the group will address. These problems are following:  
 

1. Need for rich media (such as video) and interactivity support.   
2. Need for enhanced global language support.  
3. Need for enhanced article support.  
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4. Need for enhanced metadata support.  
5. Need for a means to convey page-level layouts and target multiple 

display surface sizes in a single publication.  
6. Need for enhanced navigation support.  
7. Incomplete alignment with broadly-adopted Web standards.  
8. Lack of annotation support.  
9. No native support for mathematics.  
10. No native support for book-specific semantics.  
11. Insufficient accessibility support 
12. Insufficient mechanism for adding industry specific extensions.  
13. No clear relationship to approved national and international standards.  
14. No mechanism for including advertising. 

 
Some of the problems will probably be solved by adopting HTML5 in Epub. 
 
 
Amazon Kindle has its own reading software and proprietary file format, AZW. 
The file format is based on the Mobipocket standard, but has been slightly 
modified. The format also offers DRM protection. There is a Kindle reader 
program for Windows and Macintosh computers, and a version for iPad, iPhone 
and BlackBerry. The Kindle device comes with a pre-loaded copy of the New 
Oxford American Dictionary. User annotations are limited to bookmarking and 
highlighting, mostly due to the lack of a touch screen on the Kindle.  
 
Mobipocket is a file format based on the Open eBook standard. Its file extensions 
are mobi and prc. The reader software is free of charge and can be used on a 
variety of platforms, including most Windows and many mobile operating 
systems (smart phones, PDAs, communicators). With WINE, a software program 
that allows Windows programs to run on other operating systems, the reader can 
be used also with Linux or Mac OS X. Mobipocket Reader also allows readers to 
add and organize annotations in their books. Amazon acquired Mobipocket in 
2005, which explains the similarities between Mobipocket and Kindle formats. 
The main difference is in DRM, but the Kindle can read unencrypted Mobipocket 
files. 
 
The Mobipocket software also allows readers to create their own books using their 
own material. Included in the package are also an in-built dictionary and many 
tools for customizing the reading experience.  
 
Microsoft Reader is a reading application by Microsoft. Its file format is lit, and 
it also includes the possibility for DRM protection. The Reader software uses 
Microsoft’s ClearType display technology that improves the readability of books. 
Since the ClearType technology relies on sub-pixel anti-aliasing to make text look 
smoother, it requires a certain type of screen to work. More specifically, the 
technology is said to work for LCD screens, but it won’t help with a black-and-
white e-ink screen. Microsoft Reader also allows users to create their own books 
and make annotations. It also includes a built-in dictionary. The software is 
available for Windows and Pocket PC operating systems but is supported by very 
few e-book devices.  



Next Media - a Tivit Programme 
 

 Phase 1 (1.2-31.12.2010) 

 

 
 WP 1 + EREADING + D1.1.1.1 + D 1.1.3.1 + STATE  OF THE 
ART AND FUTURE VISION FOR EREADING 
 

21 (65) 
 

 

 
eReader is a freeware program that can be used to view e-books in the pdb 
format. The program is available for many mobile platforms (iPhone, PalmOS, 
Android, Symbian, BlackBerry, and Windows Mobile) as well as for desktop 
Windows, Linux and Macintosh operating systems. The eReader website also 
sells books and encrypts them using the purchaser’s name and credit card number. 

Also available are two programs, one free and one that has to be purchased, that 
can be used to create e-books in the eReader format. The program itself supports 
bookmarking and footnotes and an in-built dictionary. eReader is a Barnes & 
Noble company, and e-books sold  by Barnes & Noble are available in the 
eReader format. The format is also supported by Barnes & Noble’s nook reader. 
(Wikipedia 2010) 

In addition to the above mentioned formats and software programs there is a big 
variety of other reading applications. However, most material that’s available for 
purchase in the major e-book retail stores is available for the above-mentioned 
applications. In addition to the specific e-book formats, most devices support 
generic formats such as txt, html, picture file formats (e.g. jpg, png, bmp, gif, tiff) 
and in some cases, audio formats (such as mp3 and wave).  

5 Display technologies 

Currently the devices on the market can be categorized on two categories: eInk-
based devices and backlit LCD-screen based tablet devices. These two categories 
are likely to co-exist, targeting different groups of consumers based on their 
purchasing power, the extent of interactivity they need and their reading patterns. 
There are numerous different display technologies but here are described only the 
most relevant in the eReading domain. 
 
There are four primary approaches to flat-panel displays as shown in Figure 2.  
 
1) Transmissive, such as the currently popular Liquid Crystal Displays that 
require to be powered by backlights. Transmissive displays work by modulating a 
source of light, such as a backlight, using an optically active material such as a 
liquid-crystal mixture. 
 
2) Emissive displays such as OLEDs (Organic Light Emitting Diodes) make use 
of organic materials to generate light when exposed to a current source. 
  
3) Reflective, that harness ambient light in the environment without need for 
supplemental illumination, except for dark conditions. Reflective displays work 
by modulating ambient light entering the display and reflecting it off of a mirror-
like surface. Until recently, this modulation has typically been accomplished using 
liquid-crystal mixtures or electrophoretic mixtures. Reflective displays were 
invented primarily to address the shortcomings of transmissive and emissive 
displays, namely power consumption and poor readability in bright environments. 
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4) Transflective, a hybrid combination of transmissive and reflective that seeks to 
overcome the poor performance of transmissive LCDs in sunlit environments. 
This technology was developed to provide sunlight viewability for transmissive 
displays. Being a compromise however, this type of display technology offers a 
compromised viewing experience. Since transmissive LCDs require a power-
hungry backlight and OLEDs require a constant power source to generate light, it 
makes it difficult for designers of these technologies to reach one of the ultimate 
goals of mobile display technology: reducing power consumption. 
 
The transflective display employs a reflector that lets some light through from a 
backlight. Using such an element, the display can be used in the dark where the 
backlight provides illumination through the partly transmissive reflecting element. 
In the bright outdoors, the backlight can be switched off to conserve power and 
the mirrored portion of the reflector allows the LCD to be viewed by making use 
of the ambient light. Theoretically, the transflective display appears to fix the 
shortcomings of the purely reflective and transmissive displays. But in reality, this 
approach is a compromise and offers a rather poor viewing experience. 

 

 
Figure 2. Primary Approaches to Flat-Panel Electronic Displays  
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5.1 LCD-technology 

The LCD based transmissive approach was first introduced in the late 1960s and 
has since evolved to include a thin film transistor (TFT) backplane for higher 
resolution, faster frame rates that support video and greater contrast. LCD has to 
be continuously driven as many as 60 times a second in order to prevent the 
display from losing the image. 
 
LCDs in transmissive (roughly 60%) and transflective (roughly 40%) formats are 
the current industry standard with greater than 95% market share of the mobile 
display market. OLEDs and several other display technologies used in special or 
unique environments comprise the rest of the mobile device market 
 
Unfortunately, the technology is also highly energy inefficient, in that only about 
5% to 6% of the backlight that powers the LCD gets through to the viewer, 
according to most experts, including LCD vendors. The rest is either discarded by 
the polarizers (employed to turn pixels on or off) or absorbed by the color filters. 
This is why LCD-displays can consume between 40% and 50% of a device power 
budge depending of the usage patter of the device. 
 
Consequently, today’s LCDs require brighter backlights in order to be readable, 
whether in total darkness or in the bright sunlight. These brighter backlights lead 
to greater power consumption.  
 
Figure 3 shows the complexity of an LCD. The extensive use of optical films such 
as polarizers and color filters, as well as the thin film transistor element which 
itself requires several process steps to fabricate. 

 
Figure 3. Structure of LDC  

 
There are many different panel technologies used in the production of LCD 
monitors. They range from budget TN panels to expensive, professional quality S-
IPS and S-PVA panels. 



Next Media - a Tivit Programme 
 

 Phase 1 (1.2-31.12.2010) 

 

 
 WP 1 + EREADING + D1.1.1.1 + D 1.1.3.1 + STATE  OF THE 
ART AND FUTURE VISION FOR EREADING 
 

24 (65) 
 

 

5.1.1 IPS Panel Technology 

S-IPS/H-IPS (In Plane Switching) panels are generally considered the best overall 
LCD technology for image quality, color accuracy and viewing angles, but this 
comes at a price. They are well suited for graphics design and other applications 
which require accurate and consistent color reproduction. S-IPS panels offer the 
best viewing angles of any current LCD technology, with wide viewing angles up 
to 178 degrees. The response time of S-IPS is adequate, ranging from 6ms to 
16ms with current panels. This is only slightly slower than TN panels. However, 
gamers should take this into consideration. Fast paced games may suffer from 
motion blur or ghosting with S-IPS panels that have a response time higher than 
8ms.  
 
With IPS, the crystals are aligned horizontally to the screen rather than vertically, 
and the electrical field is applied between each end of the crystal molecules - 
termed a "lateral electric field." In this way, the crystals are kept parallel to the the 
electrode pair, and thus the glass substrate of the screen. The liquid crystal 
molecules are not anchored to the lower glass substrate, so move more freely into 
the desired alignment. 
 
Since its introduction in 1996 IPS has gone through a number of advances shown 
in the following table. 

Name IPS S-IPS AS-IPS IPS-Pro 
Year 1996 1998 2002 2004 

Main advance Wide viewing 
angle Colour shift free High 

transmittance 
High contrast 
ratio 

Transmittance 100 100 130 156 
Contrast Ratio 100 137 250 313 

Plane View of 
Electrode Structure 
and LC Molecules 

    

Enlarged front view 
of a pixel 

 

 

  

 
Super IPS was introduced in 1998 to combat the colour shift that was still 
apparent in wide angles of the original IPS screens. With AS-IPS the 
breakthrough was to move from opaque to transparent electrodes, considerably 
reducing the amount of power required for an IPS backlight. Also notice the 
transition to more smooth pixels, giving a cleaner, crisper more continuous image 
at all angles. IPS-Pro is highly advanced and very expensive, only used in 
industrial settings where image clarity on a screen is considered critical.  
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5.1.2 VA Panel Technology 

VA (Vertical Alignment) technology such as S-PVA/MVA are middle of the road 
LCD panels. They offer better color reproduction and wider viewing angles than 
TN panels, but have slower response times. They are very similar to S-IPS on 
paper. They also offer large viewing angles and good color reproduction, though 
not as good as S-IPS. The response times are generally worse than TN or S-IPS 
panels and there have been reports of a few panels that suffer from input lag, so 
VA technology may not be the best choice for fast paced gaming.  
 
VA panels have the advantage of higher contrast ratios compared to other panel 
types, which leads to better black levels. The biggest disadvantage of VA based 
panels is color shifting. Color shifting is when the image viewed from one angle 
changes or "shifts" when viewed from a slightly different angle, making various 
uneven brightness levels across the display. This bothers many users to the point 
they will not even consider buying a VA based panel, while other users don't 
notice/aren't bothered by the color shifting. Color shifts also cause a loss of 
shadow detail in dark scenes when viewed directly from the center. VA panels are 
much easier to find compared to IPS because so many manufacturers use them. 
They offer better image quality than TN at lower price than IPS based panels.  

5.1.3 TN Panel Technology 

TN (Twisted Nematic) panels are the most widely used panel type in the 
manufacture of LCD monitors. TN panels are cheap and offer excellent response 
times, making them perfect for fast paced gaming. The response times of current 
TN panels range from 2ms to 5ms. However, color reproduction, viewing angles 
and contrast ratios of TN panels are the worst of any current LCD panel 
technology. Unlike most 8-bit IPS/VA based panels, TN is only 6-bit and unable 
to display the full 16.7 million colors available in 24-bit true color. They can 
mimick the 16.7 million colors of 8-bit panels using a technique called dithering, 
but the results are unimpressive. TN panels have become popular with the average 
computer user because they are very inexpensive and currently dominate the LCD 
display market in availability. 

5.2 OLED-technology 

OLEDs invite positive comparisons to LCD-based approaches – for good reason. 
To the extent that they are like self-emissive tiny light bulbs, OLEDs do not need 
an external backlight source, are about one third the bulk of a typical color liquid 
crystal, have a wider view angle and switch faster than LCDs, enabling smoother 
video. For this reason, OLEDs are making some inroads in high-end mobile 
devices. OLED must be powered continuously. OLEDs, then, typically consume 
around 200mW.  Once initial investments in new facilities are recouped, OLEDs 
can potentially compete at an equal or lower cost than incumbent LCDs. 
 
The basic OLED cell structure is comprised of a stack of thin organic layers that 
are sandwiched between a transparent anode and a metallic cathode. When a 
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current passes between the cathode and anode, the organic compounds emit light 
(see Figure 4.)  
 
Despite these advantages, OLEDs have experienced slow acceptance in the 
industry for a variety of reasons. First, they have a relatively short lifespan and as 
power/brightness is increased the life is reduced dramatically. This is especially 
true for the blues, which lose their color balance over time. Low manufacturing 
yields have also been a problem, keeping the cost of production relatively high. 
As OLEDs are susceptible to water and oxygen contamination, during 
manufacturing they need to be encapsulated and sealed against the elements 
adding significant cost and complexity. In addition, only low resolution OLED 
displays can use passive matrix backplanes and higher resolutions require active 
matrices, which need to be highly conductive since OLEDs are current driven. 
Typically, low temperature poly silicon (LTPS) backplanes are used which adds 
cost and complexity. These conductors are also highly reflective requiring the 
OLED designers to add a circular polarizer on the front of the display reducing the 
efficiency of the display and increasing the cost. Finally, as is the case with all 
emissive displays, OLED displays have poor readability in environments such as 
the bright outdoors. 

 
Figure 4. Structure of an OLED Pixel 



Next Media - a Tivit Programme 
 

 Phase 1 (1.2-31.12.2010) 

 

 
 WP 1 + EREADING + D1.1.1.1 + D 1.1.3.1 + STATE  OF THE 
ART AND FUTURE VISION FOR EREADING 
 

27 (65) 
 

 

5.3 Electrophoretic -technology 

Electrophoretic (EPD) displays use the concept of electrophoresis, which is the 
movement of an electrically charged object under the influence of an electric field, 
in order to display information. The charged object is typically a tiny ball the 
diameter of a human hair. It is typically black on one side and white on the other, 
or it can be tiny capsules filled with charged white particles suspended in colored 
oil. The application of an electric field changes the orientation of these objects, 
thereby making the display pixel appear black or white when viewed with 
reflected light. 
 
This technology has been successfully implemented by several companies and 
displays using this technology offer a comparable level of readability, wide 
viewing angle and bistability.  However, these displays are currently not capable 
of offering full color at a high level of reflectivity. In order to display color it is 
necessary to use color filters, which results in a significant drop in display 
brightness and readability. Switching speeds are also much slower than in other 
display technologies. A transition from black to white requires a state change in 
which a physical object has to move through a viscous fluid. Because of this 
inherently slow process, an electrophoretic display is typically very slow to 
update, making it unsuitable for video applications. Recent advances are an 
improvement from the standard 7:1 contrast ratio screens - to the much easier on 
the eye 12:1 ratio - and a faster refresh rate that supports simple animation. The 
contrast ratio in typical newspaper is in range of 13 (for black ink) and in copying 
paper contrast ration typically 20. 
 

 
Figure 5. Inner Structure of an Electrophoretic Display 
 
The key benefits of this type of displays are that displays are reflective allowing 
readability under sunlight. They have wide viewing angle and low power 
consumption. The readability is much paper-like because of the scattered 
reflection at the surface. Power is required only to update the image. 
 
Resolution is determined by pixel electrodes on backplane (e.g. TFT). 
The present display uses glass substrates, but by replacing it with plastic improves 
the portability and safety. By using plastic substrates there is no need to worry 
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about cracking or breaking. Also the weight and thickness are reduced 
remarkably. The reduction is estimated to be 90 % and 60 % respectively. Plastic 
substrates allow flexible displays thus broadening the area of use. 
 
Electronic paper technologies have a very low refresh rate comparing with other 
display technologies, such as LCD. This prevents producers from implementing 
sophisticated interactive applications (using fast moving menus, mouse pointers or 
scrolling) like those which are possible on handheld computers. An example of 
this limitation is that a document cannot be smoothly zoomed without either 
extreme blurring during the transition or a very slow zoom. 
 
One variation of the electrophoretic-technology is the Bridgestone Quick 
Response - Electronic Liquid Powder (QR ELP) that has the characteristics of 
both powder and liquid. In this technology positively charged black Electronic 
Liquid Powder and negatively charged white Electronic Liquid Powder are 
enclosed between transparent front and black plates. When the electric potential of 
the front plate is higher than that of the back plate, the white powder moves to the 
front plate and the display appears white. Conversely, when the electric potential 
of the front plate is lower than that of the back plate, the black powder moves to 
the front plate and the display appears black.  

 

 
 
Figure 6. Bridgestone Quick Response – Electronic Liquid Powder 
 
The main benefits compared to the normal EInk-technology is the shorter 
response time. Because the material moves through air quickly, switching 
between white and black is possible in as little as 0.2msec. The other benefit is the 
operation temperature and the display is still operable under -30 C.  
 
The viewing angle (180 degrees) is very wide, thanks to the surface reflection 
characteristics of the powder adhering to the front plate.  
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Figure 7. The angular dependence of reflectivity 
 
Bridgestone has published following roadmap about the development of the 
technology. 

 
 
 
Figure 8.The roadmap for development 
 
Currently QR-ELP displays are used widely at shops in shelf labels (for example 
ICA in Sweden). The resolution is currently 150 pp and it will soon be 400 ppi. 
The response time will allow animations or video. By using colour filters or 
coloured christals four colour displays have been demonstrated. 
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The main challenges are still to improve the durability. The christals collate when 
the display is switched from white to black. The durability of the material has to 
be improved to allow 1 million switches in typical in eReading applications. 
 
Another variation of the the electrophoretic-technology is the SiPix’s microcup 
technology which involves a microscale container which holds minute quantities 
of fluid and particles. Although the electrophoretic technology is fundamentally 
the same, E Ink uses a double particle in a clear fluid, while SiPix uses a single 
white particle in a dye. Depending on the application, it uses a honeycomb or 
waffle like structure, which is filled with dyes and particles. According to the 
company the simple structure eliminates issues with particles colliding. Since the 
microcups can be filled with different color dyes, it is possible to make a full-
color system without external filters. 

 
 

5.4 IMOD-technology 

Qualcomm's interferometric modulation (mirasol) display consists of a glass 
substrate coated with thin films. Under the glass is a reflective conductive 
membrane, separated from the glass by a thin air gap. When a voltage is applied 
to the membrane, the electrostatic impulse draws the membrane towards the glass. 
In this state, the IMOD element appears black as the sunlight is absorbed. The 
application of a lower voltage level returns the membrane to its original position, 
allowing the pixel to appear bright and colored. 
 
The color is generated by the interference of light, a process, that Qualcomm 
holds, is more efficient than the use of color filters. The advantage of the 
reflective methodology is two-fold. First, no supplemental illumination beyond 
sunlight is needed, except when it is totally dark. In fact, notes Qualcomm, even 
in conditions of darkness, mirasol displays deliver better performance owing to 
their efficient reflectors, requiring much less power than LCD displays. 
 
Second, the bi-stability of the IMOD elements that allows a displayed image to be 
maintained with near-zero power – in sharp contrast to, say, an LCD display that 
requires 60 updates per second to maintain contrast and image quality. As a result 
in a typically-lit office environment reading text, a mirasol display may consume 
a single milli-watt or less of power while a TFT-LCD display may consume 20 
milli-watts for the panel and over 200 milliwatt for the backlight. 
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Figure 9.The IMOD technology 
 

5.5 Touch screen technologies 

The former eReading devices have typically button based navigation. Recently the 
manufactures have tried to implement the touch-screen technology also to the 
devices. There are a variety of touchscreen technologies and light transmission of 
typical touch screens range from 70% to 92%.  Currently multi-touch technology 
has gained much publicity with the iPhone and iPad and many recent operating 
systems support multitouch. 
 
Most widely used touch technology is resistive technology where a touch 
compresses the flexible top layer into contact with the bottom glass layer. The 
main disadvantage is that PET top sheet is highly susceptible to scratches, and 
cuts and the over the screen layout can cause glare. The other major technology is 
Projected Capacitive Touch were depending on the implementation, an active or 
passive stylus can be used instead of or in addition to a finger. In this technology 
the touch layer can be located under the top layer. 
 
Recently there have been developed technology based on force-sensitive resistors 
which can scan different levels of input and pressure, allowing for a more 
dynamic and sensitive touch screen interface. 
 

6 Digital distribution platforms 

Digital distribution is the practice of delivering content without the use of physical 
media, typically by downloading via the internet straight to a consumer's home. 
Digital distribution bypasses conventional physical distribution media, such as 
paper or DVDs.  
 
Digital distribution also opens the door to new business models. For instance, an 
artist could release one track from an album or one chapter from a book at a time 
instead of waiting for them all to be completed. 
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Digitally distributed content may be streamed or downloaded. Streaming involves 
downloading and using content "on-demand" as it is needed. Meanwhile, fully 
downloading the content to a hard drive or other form of storage media allows for 
quick access in the future. 
 
There are several digital distribution ecosystems for mobile devices. These can be 
categorized as market places native to the major mobile operating systems and as 
third-party platforms. The major digital distribution ecosystems as for number of 
applications and install base are Android Market, AppStore and Ovi Store.  

6.1 Android Market 

 
Android Market is an online software store developed by Google for Android 
devices. An application ("app") called "Market" is preinstalled on some Android 
devices and allows users to browse and download applications published by third-
party developers, hosted on Android Market. The website itself, rather than the 
Market app, only provides details of a very limited subset of available apps, in 
particular those that are termed "Featured", "Top Paid" and "Top Free". 
 
By the end of April 2010, there were over 50,000 applications available for 
download in the Android Market. Recent months (in 2010) have shown a growth 
rate of approximately 8,000 additional applications per month. The install base is 
about 1 Million (May 2009). 
 
Developers of priced applications receive 70% of the application price, with the 
remaining 30% distributed between carriers (if authorized to receive a fee for 
applications purchased through their network) and payment processors. Revenue 
earned from the Android Market is paid to developers via Google Checkout 
merchant accounts. T-Mobile, the first carrier with an Android device, recently 
began Android Market update with Google to allow apps to be billed to the 
account and show up as a charge on the bill. 
 
There is no requirement that Android apps be acquired from Android Market. 
Android apps may be obtained from any source including a developer's own 
website. 

 

6.2 Ovi by Nokia 

Ovi by Nokia is the brand for Nokia's Internet services. The Ovi services can be 
used from a mobile device, computer (through Nokia Ovi Suite) or via the web 
(Ovi.com). Nokia focuses on five key services areas: Games, Maps, Media, 
Messaging and Music. Nokia's aim with Ovi is to include 3rd parties, such as 
operators and third-party services like Yahoo's Flickr photo site. With the 
announcement  of Ovi Maps Player API, Nokia has started to evolve their services 
into a platform, enabling third-parties to make use of Nokia's Ovi services.. As of 
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28 February 2010 there were almost 1.5 million downloads every day. The install 
base is about 250 million. 

6.3 App Store 

The App Store is a service for the iPhone, iPod Touch and iPad created by Apple 
which allows users to browse and download applications from the iTunes Store 
that were developed with the iPhone SDK and published through Apple. 
Depending on the application, they are available either for free, or at a cost. The 
applications can be downloaded directly to target device, or downloaded onto a 
computer via iTunes. Apple allows 70% of revenues from the store to instantly go 
to the seller of the app, and 30% go to Apple. As of June 7, 2010, there are at least 
225,000 third-party applications officially available on the App Store, with over 5 
billion total downloads. 
 
The App Store is accessible from the iPhone, iPod Touch, and iPad via an iOS 
application by the same name. It is also the only way to download applications 
onto an iPhone OS device without voiding the warranty. Apple rates applications 
worldwide based on their content, and determines what age group each is 
appropriate for. 
 
The success of Apple’s App Store isn’t about the sheer numbers but the ease and 
safety of installation. The apps are installed simply by clicking and they can also 
be easily removed. The payments are invisible and no application will cause 
infection or damage. 
 
Apple is the single point of control for the iPhone ecosystem which means that 
App Store is closed ecosystem. Apple has tight control is the level of quality and 
protection provided by its App Store to ensure an experience many customers 
enjoy.  
 
Apple is requiring apps to be made with Apple-approved languages. iPhone apps 
may not be written with anything except Apple’s approved programming 
languages, including Objective C and C++. The rule would effectively ban apps 
that were written on third-party platforms, such as Adobe Flash. 
 
Adobe’s Creative Suite and Flash is widely used by the publishing industry and 
by videogame designers, and Apple’s new rule throws a wrench into their plans to 
publish iPad and iPhone versions of their magazines, newspapers and games using 
Adobe’s tools. 
 
Apple has also rejected some high-profile apps based on their editorial content, 
raising journalists’ questions about press freedoms in the App Store. Apple has 
also removed thousands of apps containing “overtly sexual content” from its App 
Store.  
 
Apple still has not published a clear set of guidelines about what type of content is 
and isn’t allowed inside apps. That’s a problem, especially for publishers eying 
the iPad as a potential platform for the future of publishing, and it’s an even 
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bigger problem for readers. It is not known in the press to what extent it is 
possible to retain the editorial freedom in the App Store. 
 
An example of this is Mark Fiore’s Pulitzer-winning cartoon. Apple rejected the 
toon because it “ridicules public figures,” and after coming under fire in the press, 
the company approved the app. But in reversing its decision, Apple still did not 
make its content policy clear.  
 
Readers don’t know what they could be missing when they’re reading the iPad 
edition of a publication, as opposed to its print or web version. The press is 
naturally afraid of ceding gatekeeper status. 

6.3.1 iAd 

iAd is  a new mobile advertising platform that will be built in to the new iPhone 
operating system, iPhone OS 4.0. The goal is to offer ads that offered 'interaction 
and emotion.' iAd, that lets users access advertisers' interactive and video content 
without ever leaving the app. An in-app ad can be specific to whatever content is 
being served up at that moment. Apple will sell and host the ads, sharing 60% of 
revenue from the ad with the developer. 
 
Advertising with Apple's iAd service won't be cheap. Most advertising agencies 
charge either a flat rate per thousand impressions (CPM) or a small amount each 
time a user clicks an ad (CPC). With iAd, Apple will do both. Under Apple's 
arrangement, advertisers will pay US$10 per 1,000 impressions, $0.01 for each ad 
displayed, and $2 for each ad clicked. 
 
The ads also won't be subject to the same filters as apps are. However there might 
be a "light touch" to screen out anything clearly offensive. 

6.3.2 In-app purchase 

Apple allowed in-app purchases for free iApp applications. Developers can 
distribute a free trial version of their application, unlocking features from directly 
within the app as users request and pay for them. In-app purchase provides a real 
solution for free apps to monetize, and for Apple to transform a huge part of their 
store into a paying model. 
 
In app purchase feature allows developers to unify into a single application. There 
is only one project to maintain and support one place to consolidate reviews. If the 
purchase process in handled by Apple the in-app purchases are registered to an 
iTunes account and associated with an application. In other cases the developers 
need to maintain their own servers to handle the purchase process (or pay a third 
party company to handle it for them). 
 
Apple provides several kinds of purchase types and those purchases can be 
applied in multiples. For example, you can buy 5 hit point boosters or make 5 
donations of $1. 
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7 E-book ecosystems 

In this context, the term ecosystem is used to describe larger systems that 
incorporate several aspects of the e-reading experience, e.g. book sales and device 
or software development. There are only a handful of major players in the market.  

 

There are several e-book marketplaces with different selections, loyal customer 
reward programs and file formats on offer. Some of these will be presented at the 
end of this chapter. 

7.1 Amazon 

Amazon is undeniably currently one of the biggest players in the e-book world. In 
addition to its popular online bookstore, Amazon’s introduction of the Kindle 
reading device was among the most important factors in the current success of e-
books.  

 

Amazon sells many different versions of books, including hardback, paperback, 
audio book and e-book. Electronic books are designed for the Kindle, so they 
don’t offer a large selection of other e-book formats. Obviously, the Kindle 
reading device is also available for purchase through Amazon’s online store. 

 

Amazon’s strengths are in its selection, variety and ease of use for Kindle users. 
Many book lovers have acquainted themselves with Amazon first through printed 
books, and the familiar and well-known user interface with its recommendations 
based on items bought or viewed, user ratings, reviews and other additional 
information make it a compelling choice for e-book purchases.  

 

By offering suggestions, ratings and reviews, customers are encouraged to browse 
for a while longer. Suggestions can lead to interesting new discoveries and maybe 
even new purchases.  

 

Because Amazon offers e-content mainly for its own device, it can ensure 
compatibility and ease of use for Kindle users. One example of this is the quick 
wireless book download available in over 100 countries (excluding Finland). 
Users who don’t have wireless coverage can download their purchases through a 
computer with USB.  

 

Amazon announced in January details of a new program that will enable authors 
and publishers who use the Kindle Digital Text Platform to earn a larger share of 
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revenue from each Kindle book they sell. For each Kindle book sold, authors and 
publishers who choose the new 70 percent royalty option will receive 70 percent 
of list price, net of delivery costs. This new option will be in addition to and will 
not replace the existing standard royalty option and it will become available on 
June 30, 2010. 
 
To be in the new royality option authors or publishers must list their books for 
between $2.99 and $9.99 on the Kindle.The price must also be at least 20 percent 
below the lowest list price for the physical book, the book must be available in all 
geographical areas where the authors has rights, it must include all features of the 
Kindle store (including text-to-speech capabilities), and the Kindle price must be 
the same or below the price offered at other e-book stores. 
 

7.2 Apple 

Although there have been reading applications for iPhone and iPod touch 
available, the smaller devices did not pose a real threat to dedicated e-book 
reading devices. The reading application was more like an added bonus rather 
than the first choice for a reading platform.  

 

Apple became a major player in the e-reading world after it announced the launch 
of iPad. The device was immediately seen by many as a potential platform for 
more vibrant and colorful content than the somewhat bleak e-ink reading devices. 
The iPad has been on the market for a small while, so its long term effect on the e-
reading market remains to be seen.  

 

The iPad has its own e-book application, iBooks. The application can be used 
both for reading and purchasing books from several major publishers. The device 
supports the open EPUB format, so content acquisition is not limited to its own 
store. At first, books in the iBook store were reported to be about 15 USD, which 
would make them about 50 % more expensive than books for the Kindle.  

 

The iBooks application offers extensive possibilities for personalization. Books 
can be read in landscape or portrait orientation, pages displayed one or two at a 
time, text size and even font can be changed.  

7.3 Google 

Google has contributed its share to the e-reading community by organizing the 
Google Books project. The main idea behind the project is to scan as many books 
as possible and make their content searchable through the Internet. The consumer 
can then either purchase the book, if it’s available, possibly read a sample or even 
download a PDF copy, if the book is in the public domain. 
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Google has recently (November 2009) settled a lawsuit with publishers and 
authors in the USA, and the resulting agreement will allow Google to make many 
out-of-print books available so that they can be previewed, read or purchased. 
Books can be read online for a fee. If the person wants the actual book, Google 
will continue to refer to a bookstore or library offering it.  

 

In May 2010, Google announced officially that it will launch its bookstore, 
Google Editions, in the summer of 2010. Books will be available to read online, 
which will make the service independent of the user’s device or platform. Book 
retailers can also sell Google Editions books on their own sites and obtain their 
share of the resulting sales revenue.  (Vascellaro & Trachtenberg 2010)  

 

Google has not marketed an e-reading device, but they have released an operating 
system that has been used in other manufacturers’ devices. The Google Android 
includes an operating system, middleware and key applications and is meant for 
mobile devices. The first Android e-reading device was Barnes & Noble’s nook. 
Since then, the operating system has been used in two other devices, the 
enTourage eDGe and the Spring Design Alex. All of the above devices are dual-
screen readers, i.e. they have an LCD screen in addition to their e-ink display. The 
eDGe is shaped like a book and has two almost equally big displays (e-ink 9.7” 
and LCD 10.1”), whereas nook and Alex have an e-ink “main display” and a 
much smaller LCD screen.  

7.4 E-book retail 

Online bookstores and especially e-bookstores can offer much more than regular 
bricks-and-mortar shops. They can have an almost unlimited selection, because 
they have virtually no storage issues. Their customers can access material that’s 
not available at their local bookstore or library, or even books that can’t be found 
in their country.  

 

Personal service in a traditional bookstore can help in finding the appropriate 
book for an occasion, but online tools make it quite easy to find relevant works 
effectively. In addition to that, ratings and reviews by peers can help with 
decision-making. Recommendations based on previously purchased or viewed 
items can lead to new finds that would otherwise remain undiscovered. These 
recommendations serve as a handy tool for bookstores to make their customers 
extend their stay and buy more than they originally intended. 

 

The online shopper has a large selection of stores to choose from – much more 
than the average bookstore user has at a reasonable distance from their home. 
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Many major publishers and traditional bookstores have established an online 
presence and sell their material through the Web. There are also several 
specialized online bookstores that offer material that might be otherwise hard to 
find. Many online stores also enable users to submit their own material for sale, so 
even authors who don’t have publishing deals may get their works published and 
sold electronically.  

 

There are many aspiring authors who can benefit from the online marketplace. 
Maybe they haven’t received a publishing deal, because their material wouldn’t 
have a big enough local market. However, when the whole world is your market, 
you might find lots of fans. Good writers will find an audience, and reviews, 
recommendations and ratings from readers will increase the potential readership. 
The direct contact with readers may give authors valuable feedback and help them 
improve their future work. In the end, all this might even lead to a publishing deal. 
There have been several print books made of popular blogs already, so this is a 
reality for many talented online writers.  

 

Although the potential convenience in the shopping experience can be a bonus, 
the customer often feels like she’s “getting less” when purchasing an electronic 
edition of a book. It’s obvious that not producing a printed book is cheaper for the 
publisher and even the bookseller, who doesn’t need that much shelf space. The 
customer needs to feel that they are getting their fair share of the savings. 
Obviously, if the need for a certain book is strong or if it’s only available as an e-
book, the customer has no choice. However, if the price of an electronic book is 
nearly equal to that of a printed book, it might make customers consider twice 
before making a purchase.  
 
The large variety of file formats, devices and their compatibility as well as 
country-specific copyright laws might sometimes cause problems. Many stores 
have good FAQ resources with clear instructions on the devices that support their 
file format(s), but that is not always the case and also sometimes these instructions 
are found when it’s too late. The customer should always be careful when 
planning a purchase from a new bookstore.  
 
As online customers, especially those who buy downloadable content and thus are 
not worried about delivery charges, are not restricted by geography, online book 
sales are a very competitive field. Stores must invent different gimmicks and 
features to lure in customers and to make them stay. Unique features also help 
store in distinguishing themselves from their competitors. 
 
Some stores, for instance Fictionwise (http://www.fictionwise.com/) use a 
micropay system, where a customer can deposit a sum on their micropay account 
and then use the money later to make purchases. This is supposed to make it 
easier to buy especially inexpensive short stories. Money that has already been 
deposited on the user’s account of course makes them more likely to return to the 
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store. Some works might also be available as special offers with “Micropay 
rebate”, so the user gets credited for purchases made. 
 
There are also several loyalty programs in use. Ereadable 
(http://www.ereadable.com/) offers a discount voucher for users who write a 
review for a book. The Diesel e-bookstore (http://www.diesel-ebooks.com/) offers 
customers e-book bundles, which allow customers to buy predetermined sets of e-
books at a lower price. Users receive rewards also for purchases, reviews and 
friends they refer to Diesel eBooks. Users can also suggest their own bundles and 
receive bonus points that can be used for future purchases.  
 
Other distinguishing features in online bookstores are for instance the “watch 
people shop” feature available at The Book Depository 
(http://www.bookdepository.co.uk/), where other customers can see which books 
have been bought by customers at different locations. A Google map shows for 
example that “Someone in Germany bought Book X 12 minutes ago”. eBookPie 
(http://ebookpie.com/) offers a tool called Chapterizer, which allows publishers 
the possibility to split their books into smaller chunks that can be sold separately.  
 

8 Technologies for rights management 

8.1 Introduction 

In any case, there will be implicit immaterial conditions associated with the 
published work, if the target has original artistic or intellectual content. The rights 
remain associated with the target, unless specifically altered or modified by an 
explicit declaration by the creator of the content. The conventions date back to 
several centuries ago, but the modern basis is based on international agreements, 
starting with the Berne Convention1, first established in 1886 on the fair use, 
archival and transfer of paper-based content material. In general, the creator of the 
content is granted an exclusive control on copying, distributing and possible 
adaptation of the result, while the rights can be transferred either by mutual 
agreement or some implied agreement like employment. 
 
There is the other possibility is to distribute the content from provider to 
customers based on a mutual contract, which includes terms for a license on 
using, archiving, possible forwarding or other usage of the information. However, 
such licensing arrangements can get very complex, when the number of customers 
(or licensors) will grow. The agreement typically should contain some form of 
non-disclosure agreement, which is difficult to realise for the consumer market 
and should have some penalty agreed for violations of the licensing terms. Such 
agreements are not likely to work in practice over a period of several years and the 
possible violations of the agreements become increasingly difficult to trace and 
prove in court, when several parties are potentially involved over a long time 

                                                
1 (Berne Convention, Wikipedia article) 
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period. The requested penalties might also be arbitrated by the court if regarded as 
undue by general consumer obligation standards. 
 
In each case, the provider typically wishes to receive a charge for providing such 
information, e.g. as a reward for the collection and preparation of the content. In 
the current context, we are primarily interested in technology to support the 
customers’ obligation to follow the fair use of digital content, especially electronic 
publications, when such information is obtained as published information, 
licensed by the provider of the information on an commercial basis and the 
customer is charged for the right to access the information on a fair basis. 
 
There are cases, when such charges are not necessary, e.g. while distributing 
information containing advertisement and when the advertiser has control on the 
distribution arrangement and an obvious interest for wide distribution of the 
advertising message. Also, there might be information created by public funding 
from the taxpayers and the procedure of distributing this material for anyone that 
might benefit from it and the resulting extended boost of productivity would by 
far exceed the potential charges that could be collected deducted by the overhead 
cost of realising the charging mechanism. A third, rather recent category of 
content to be delivered without a charge consists of results co-operatively created 
by organisations and individuals on a voluntary basis. Typically, there is an 
attached copyright statement granting the holders of the document a license to 
use, distribute and create derivative documents based on such information, while 
forbidding transform any part of the contents to domains, where access to this 
information is to be controlled on a commercial basis. 

8.2 Legislative framework 

The concept of Copyright 2 is the essential legislative basis for any intellectual 
property value related with the published material, i.e. 
 

Copyright is the set of exclusive rights granted to the author or creator of an 
original work, including the right to copy, distribute and adapt the work. These 
rights can be licensed, transferred and/or assigned. Copyright lasts for a certain 
time period after which the work is said to enter the public domain. Copyright 
applies to a wide range of works that are substantive and fixed in a medium. 
Some jurisdictions also recognize "moral rights" of the creator of a work, such 
as the right to be credited for the work. 

 
Copyright has been internationally standardized, lasting between fifty and one 
hundred years from the author's death, or a shorter period for anonymous or 
corporate authorship. Generally, copyright is enforced as a civil matter, though 
some jurisdictions do apply criminal sanctions. 

 
There are national laws governing the terms of fair use of copyrighted material, 
but the national legislation has to acknowledge international treaties on the matter, 

                                                
2 (Quoted from Wikipedia article Copyright) 
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if the nation is a member of the Berne Convention3 (as practically all 
industrialised nations are nowadays). There are further international treaties on the 
trade-related aspects of copyrighted products, like TRIPS4 and electronic products 
like computer software and data collections, like WCT5 (WIPO Copyright Treaty) 
from the 90’s. The latter one also set restrictions on technology to circumvent 
technology to enforce copy protection. Most industrialised nations have signed the 
treaty (notable exceptions are India, Taiwan, Malaysia, Hong Kong and Macau, 
while China has signed). 

 

8.3 Protection of rights to copyrighted content 

The current international treaties automatically grant copyright to copyrightable 
material, unless specifically stated, otherwise (i.e. granting the result to the public 
domain). Previously, e.g. the laws of the United Sates required a statement on the 
creation requesting a copyright to the work. Such a statement is often added to 
material published, even though the U.S. joined the Berne Convention already 
decades ago (providing an automatic copyright). 
 
However, the copyright essentially protects the integral work, not small excerpts 
nor the ideas, messages or logical content of the work. Moreover, the rights holder 
must identify, prove and prosecute a possible infringement of his rights. This can 
be incidental, leading to lengthy and costly litigation. 
 
In the Internet world of powerful P2P (peer-to-peer) networking resources 
operated by individuals, things get even more complex. A virtual P2P content 
directory can be more or less hidden and accessible to an inner wheel of 
participants, only. The material does not need to be available as an integral  record 
anywhere, but only as a virtual entity that can be collected from fragments 
floating around on a large number of servers of participating individuals. The 
information can also be aggregated with supplementary one so that the origin of 
the work will get blurred and there is likelihood for the converted results to end up 
in the public domain. 

8.4 Watermarking technologies 

The principle of document watermarking is briefly described in 10 below6. An 
image or piece of text is slightly modified by superposing (adding) a watermark 
on the picture. When there is a later a need to prove the existence of the known 
watermark on the image, the watermark is extracted at first by computing the 
difference of the watermarked and the original image by the extraction operator 
“D” (the original image must have been stored securely for reference). Now, the 
existence of the watermark can be proved by computing a signature S’, i.e. the 
“blue key” for the extracted watermark image by a well-specified mathematical 

                                                
3(See e.g. Wikipedia on the Berne Convention) 
4(See e.g. Wikipedia on TRIPS) 
5(See e.g. Wikipedia on WCT) 
6 Adapted from (Berghel 1997). 

http://en.wikipedia.org/wiki/Berne_Convention_for_the_Protection_of_Literary_and_Artistic_Works
http://en.wikipedia.org/wiki/Agreement_on_Trade-Related_Aspects_of_Intellectual_Property_Rights
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formula and verifying the equality of S’ with the “golden key” S (also stored 
securely from the publishing instant to indicate that such a watermarking scheme 
was specifically devised and planned before the information was published). 
 

 
Figure10. Detection and proof of watermarking in a digital image.6 

In principle such watermarking could be applied to images and image-like 
documents like pdf-documents containing images or having a montage-like high-
level structure. In principle, such methodology could also be applied to text-like 
documents by inserting minor layout modifications to details of character fonts, 
character and word spacing as well as line spacing. Such a watermark would serve 
well for proving whether a certain document has been modified or not7 as with the 
origin of watermarking of making it difficult to falsify special documents like 
bank notes. However, incorporating digital watermarks as a means for proving 
copyright infringements makes it necessary to distribute different versions of the 
watermarked documents to distinct customers for tracing down any breach of 
signed agreements. Then, hard-to-avoid technical difficulties will rise. 
 
Figure 11 below illustrates the first step of a major falsification attack attempt on 
the watermarking scheme deployed and depicted above. Assume that the 
watermarking principle could be reverse engineered. Then, it becomes possible to 
cancel any watermarks on the material. The cracked document can then be copied 
and redistributed without any possibility of verification and proving the source of 
copyright infringement based on analysis of content alone. What is even much 
worse, the cracker can produce and insert a bogus watermark on the material and 
start an own distributing business. If the case is brought to court, the counterfeiter 
can “prove” that he is indeed an official distributor of the material. While such 
claims could be rather easy to negate by other records and the responsible party be 
caught, there is other possibility of generating “proofs” of the source of the leak 
being some totally unrelated and unfamiliar customer of a made-up party with no 
known identify. Would the falsification chain become an extended one with many 
falsely accused victims and many made-up parties (not at all difficult or unlikely 
at the Internet Age), the whole case will become cumbersome and the whole 
watermarking scheme is likely to lose any credibility. 
 

                                                
7 This is even easier to prove trivially for digital documents simply by comparing the original document with the 
collected one and observing that they do differ. 
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To summarise, inserting separable but individual and varied watermarks on 
distributable digital media which is supposed to have universal contents (like 
published contents tends to have without exceptions) is a defect practice which 
will provide potential hackers just the type of source material ideal for reverse-
engineering the watermarking principle and exploiting the same mechanism 
further for any amount of own merit and system destruction. The only way to aply 
watermarking for securing and proof against copyright infringement is to mix the 
information completely with a DRM-type encryption scheme (cf. Section Error! 
Reference source not found. Error! Reference source not found.). Even then, 
providing both the plain text and the ciphered text and even as multiple copies to 
the potential hacker is known to be a bad mistake in cryptography providing a 
favourable starting point for systematic cracking procedures leading to success 
 

 
Figure 11. Inverting the original watermark and inserting a bogus one  

 
Figure 12. Contradicting proofs of ownership at litigation in cour by copyright 
holder and "claimed pirate".6 

 

8.5 DRM – Digital Rights Management technologies 

8.5.1 Concepts 

Term DRM, i.e. Digital Rights Management refers to methods, where the access 
of the recipient of the digital content is controlled by technological means. Such 
access control can be based on a restricted hardware platform or a combination of 
encryption/decryption techniques with a partially restricted hardware platform. 
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The part of restricted platform (of the latter case) can often be emulated with more 
or less success by complex machine code only to be delivered in binary form so 
that reverse engineering of the code is difficult. However, software-based DRM 
solutions have without exceptions proved to be prone to vulnerabilities. Even 
hardware-based solutions are at a bad situation in the context of enforcement of 
copyright policies, since basically the same content is delivered with alternative 
keys to the public. This is a highly favourable starting point of systematic 
cracking attempts. On-line connection to a delivery site gives many more choices 
for upgrade of component methods giving provisions for more reliably schemes, 
whereas one-way delivery schemes must rely on fixed methodology which is 
likely to be cracked sooner or later. 

 

A typical DRM realisation works as follows: 
 
1) A dedicated content key is generated per subscription or even session by the 

service provider, archived and used for encrypting the content to be delivered. 
The key is symmetric and can also be used for decrypting the contents, if 
known. 

 
2) The service provider passes the content key to the client’s reading/viewing 

application; the key is typically encrypted for transfer and carefully managed 
by dedicated binary programs; the master decryption key needed for 
decrypting such content key is typically stored locally with special techniques 
like proprietary distributed storage scheme or public key cryptography like 
RSA8 with special processor security support is used instead. Without special 
hardware security support the defence line against master key cracking efforts 
is rather weak, though. 

 
3) The encrypted content is deciphered by the by the content key for the reader 

application of the recipient. The content key (that become available after being 
decrypted by the carefully protected per user master key or an alternative key 
passing method based on public key cryptography and a private key protected 
by hardware against copying). 

 
4) A customer is not able to decipher and read information sold to others, since 

the content is encrypted by an individual key that can only be recovered by the 
customer-specific master key (carefully obfuscated by software at the 
customer reading platform) or a public key infrastructure (where the content 
key can be recovered only a mathematical algorithm needing a secret private 
key that can also be sealed inside a special hardware-based protection layer so 
that it could even remain protected against compromise of the central server 
site!). 

5) The encrypted version of the material is typically unique for each recipient so 
that besides being impossible to read by others (not being able to recover the 
content key) also has watermarking information that can be used for tracing 

                                                
8 Cf. e.g. http://www.rsa.com 
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down a possible case of copyright infringement and possibly being used as an 
extra evidence at court. 

 
Hackers have typically had success with deducing the encryption mechanism and 
the keys (either the master key, or the content key or both). This is so, since the 
reading/viewing application is realised on a general-purpose computer device with 
known instruction set and the code can be studied with standard debugging tools 
as well as more special tracking tools to monitor executing communication and 
reading software. 

8.5.2 Commercially available realisations 

Currently, the most widely available platform product for distribution of both 
DRM-protected and non-protected e-book material is the Adobe Content Server, 
version 4.9 An overview of the system architecture is sketched in Figure 13 below. 

 
Figure 13. Adobe Content Server 4 System Overview 

The Adobe Content Server System use the proprietary DRM systems called 
ADEPT10. It can be applied to both EBUB- or PDF-based delivery of documents. 
Some other major players in the field have also adopted this format, e.g. Sony for 
their new principal format. Barnes & Noble11 also have support for Adobe 
Content Server -based DRM with their Nook reader. 

                                                
9 (Adobe Content Server http://www.adobe.com/products/contentserver/) 
10 A(dobe) D(igital) E(xperience) P(rotection) T(echnology). 
11 http://www.barnesandnoble.com/ 
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Amazon has a different DRM system with their proprietary Digital Text Platform 
system 12 for their Kindle reader. Apple is expected to open a dedicated e-book 
service (“iBook”) expected to be opened this summer.13 The DRM technology to 
be used will supposedly follow the principle and use the technology consistent 
with the well established iTunes14 service. The DRM technology being used has 
the trade name FairPlay15. 

 

Microsoft has DRM solutions for audiovisual content16, but we are not aware of 
solutions for the consumer e-document distribution purposes. 

 

8.6 Discussion 

Music publishers have taken a decade long odyssey from strictly DRM-protected 
content to nearly non-protected formats presently distributed. Video is still 
typically DRM-protected, but many e-book publishers (like Amazon) and Apple 
have made a transition from mostly DRM-protected formats to mostly non-
protected formats during the last few years. DRM formats typically have the 
deficit that customers do not fully rely on being able to use DRM-protected 
formats in the future as well. This is perhaps not so much about feeling about 
money spent on the material but having the feeling that memories and intellectual 
heritage can be easily and reliably accessed also in the future. E.g. sales of digital 
music seemed to suffer more from the feeling caused by DRM than what was 
gained by protection against piracy. 

 

9 Future development and technology roadmap 

To better understand the eReading area a technology roadmapping has been 
conducted with the case participants in three workshops. 

 

The roadmaps presented in this report are visionary socio-technical roadmaps, i.e. 
they are constructed to combine examinations on societal and technological issues 
in relation to explicitly stated visions of the future. The idea is that the combined 
elements of the roadmaps have a strong potential to produce the outcomes that the 
vision presents. Roadmaps strive to describe meaningful relations and potential 

                                                
12 (Amazon.com's Digital Text Platform site https://dtp.amazon.com/mn/signin) 
13 (Wikipedia article on Apple's iBook service, cf. http://en.wikipedia.org/wiki/IBookstore) 
14 (Wikipedia article on Apple's iTunes shop & service, cf. http://en.wikipedia.org/wiki/ITunes_Store) 
15 (Wikipedia article on Apple's FairPlay DRM technology, cf. http://en.wikipedia.org/wiki/FairPlay) 
16 (Microsoft's DRM solution for audiovisual content, cf. 
http://www.microsoft.com/windows/windowsmedia/forpros/drm/default.mspx) 
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causalities between the technological and societal issues mainly from the 
viewpoints of companies, R&D actors (research institutes, universities), 
governmental actors and non-governmental actors. However, it should be 
mentioned that the roadmaps are not intended to be deterministic pictures of the 
futures, i.e. we do not assume in advance that any of the visions or roadmap 
explorations presented in this report will be realized as such. Thus the likely 
future development will include some elements that are presented in these 
roadmaps, but there will also be new and surprising elements that obviously could 
not be taken into account when creating these roadmaps. 

 

The eReading roadmap characterizes development paths and possibilities. 
Roadmaps presented here should not be read like product roadmaps or action 
plans, i.e. as presentations of definite causal structures and temporal paths to 
realize some concrete goals. Therefore, roadmaps should be approached as kinds 
of strategic tools for creating deeper understanding of and setting agendas for the 
utilization of eReading applications 

 

The roadmaps are outcomes of the expert workshop process and core group 
iterations. The roadmaps are therefore crystallizations of the views of a group of 
experts that were collected in a systematic process and re-worked by the core 
group of the project. 

 

In the next chapter we form a synthesizing view to the drivers, user needs, 
services and enabling technologies. 

9.1 Drivers 

In the first workshop drivers were identified and put in order of importance. These 
were further elaborated as following: 
 
Present: ecommerce increases which boosts all kind of digital services. People get 
used to buy things and services and the payment methods are developed further to 
allow one click micropayments. Ways of self expression in the internet are having 
new forms and people are participating actively in media by providing user 
generated content. The wiki type collaborative information sharing services has a 
large impact to knowledge intensive media products. Digital distribution 
platforms are developing as ecosystems for also media products and applications. 
 
Midterm: Learning material will become electronic replacing partly the printed 
products. This will probably happen at different speed at different levels of 
educational system. The ubiquitous services will be widely available granting 
access to contents and services anytime and anyplace. There is a drive for 
enriching the current content further by more advanced multimedia. The user 
interfaces to media products will allow richer media experience. 
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Longterm: All of the possible content is digitalized and this will drive toward a 
multitude of new services. The importance of local services bound to certain 
physical place will increase. The respect to the ecological aspects will increase 
even further. 

9.2 The consumer needs 

Present: The consumer needs are focused on the access to ever increasing set of 
titles and issues of digital content with different terminals. The portability of the 
digital content library allows users to store his virtual bookshelf with him even 
outside network reach. Easy purchase of products and services in essential for 
widen acceptance of the services. The recommendations and reviews are used to 
find the best media products or services for the specific need. 
 
Midterm: Search to interesting content or advertisement will be even more 
important with the increase of digital information available. The access to the 
information that is important for oneself must be guaranteed even with the 
evolving data formats. The personalization will be more important user need in 
the future that drives development from mass media to highly targeted and 
customized media products and services. The development is from the product 
orientation to the service orientation where the media product must be regarded as 
services. 
 
Longterm: The users want to use the media to create and express of their personal 
identity. There will be more shared content and annotations and the consumption 
of media will be more social. 
 

9.3 Possible services 

Present: There is a need for services that support reading communities that share 
their opinions and discuss about the media content and services. The personalized 
archive produces possibility to access the data with the search options relevant to 
the user. New genre of literary could be targeted to the mobile reading experience 
where the content is adapted to mobile context. Finnish digital e-library could 
offer all the content that is produced in Finland. 
 
Midterm: The personalized and profiled media service could offer more relevant 
data to the user that is adapted to the personal needs. The services that aggregate 
the content from different sources can create new kind of combination of media 
product. 
 
Longterm: The media services will be more contexts aware and they can adapt to 
the different locations or situations. There will be services that help people to 
navigate in complex digital world. 
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9.4 Enabling technologies 

Present: Increasing network capacity will allow access to data intensive service 
that contains richer multimedia. Cloud computing services will enable scalable 
systems. There will be variety of content sharing platforms for text, pictures and 
video. The blogs and wikis are used in product marketing and as a part of the 
products. 
 
Midterm: Portable profile technology allows users to carry the profile with them 
and sharing the profile data to provide more relevant media or advertisement 
material. Technologies for user identification or authentication will evolve to 
allow fast and reliable data format and services. Micropayment methods will be in 
wide use and the technology has been developed for reliable one click payment. 
The mobile broadband allows data intensive media products and services to be 
accessed and downloaded easily. 
 
Longterm: Public displays allow ubiquitous media services that are personalized 
according to the context of the surrounding. The augmented reality technology 
enhances the physical world or media products with the information from the 
digital world. The sensory data will be public and this allows new kind of services 
that are based on automated processes. 

 

 

Figure 14. The technology roadmap of eReading.  
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10 Summary of the discussions with the companies 

We briefly summarise the major findings from the interviews of the specific 
companies in May and June of 2010. 

  

Newspaper 

 

 The target is to create a chargeable novel service, sufficiently different from paper-
based version, but not replacing free web-based services completely. 

 It is challenge to be able to suprise the reader and to realise editorial emphasis by web 
media. 

 Cannibalisation of the paper-based newspapers must be avoided at any cost  right 
pricing and differentiation is a must  

 The service should target new customers (especially young adults) to create 
considerable new business  critical issues include ease of payment and emphasis on 
customer orientation. 

 Key issues include identification of customer profiles and regular customers. 
 Free web-services must serve as an asset to bring customers for chargeable services. 
 The goal is get subscribers, but sales of single articles and occasional archive usage 

must be supported as well. 
 Both online and offline reading usage cases must be possible and convenient for the 

reader. 
 The Adobe Air is currently a very strong candidate for the delivery format and 

platform; time will tell if html-5 will be sufficiently standardised, powerful enough 
and fits otherwise as the principal delivery format. 

 Progress of networked media, e-reading and media company consolidation has created 
cost-effective technological opportunities for versatile company-specific subscription 
programs for regular customers. Such system has considerable potential for realisation 
of effective micro payment services that could be more convenient to use for the 
customers than specialised external micro payment systems while providing top-
quality profiling information on regular customers. 

 Contents of free paper-based editions might possibly be converted to chargeable 
content, e.g. outside of the regular distribution area. 

 Advertising in the context of e-reading makes up a big open question. 
 It is not known how and to what extent usage and user statistics should be collected 

and utilised.  
 

Book 

 The starting point is to select suitable candidates and convert them to e-books based 
on existing material and titles. 

 Existing copyright agreements typically give no rights for older contents to be 
transformed for electronic distributions; the agreements for more recent contents do 
not have a uniform basis. 
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 Creation of multimedia-based products is economically challenging, because 
production of audiovisual and animated content is expensive; titles targeted for 
children might have potential (cf. CD-ROM titles). 

 There are different grades of difficulty with conversion of paper-based books to e-
books related with appearance targeted. Transformation of novels is easiest, while 
transformation of books dependent on high-quality photographs and illustrations like 
art books or certain non-fiction books. The ePub-format is fine for novels whereas 
layout-dependent high-resolution PDF is highly demanding for the reader device. 

 Encyclopaedias have already been transformed to network-based services and a 
similar trend is taking place with educational material. 

 The production chain with conventional books has been based on Adobe tools like 
InDesign. 

 Device merchandise and support is not a core business for publishers; support and 
sales should be outsourced. 

 Audio-e-books have potential, but the market is underdeveloped in Finland; there is 
customer demand for mobile and automotive use; interesting market segments include 
educational material and books for children. Text-based e-books and audio-e-books 
have synergy in various areas. 

 DRM may have negative impact on sales in the short and longer run; watermarking is 
desirable, whenever feasible. 

 Customer programmes can serve as the basis for micro payment realisations. 
 E-books (23%) and printed books (8%) have a different rate of value added taxes.  
 The terms of sale for e-books are still evolving, e.g. for returns (refunds are not 

typically accepted while transfers might be). 
 Electronic payments procedures are cumbersome in Finland because of the 

verification procedures for network-based bank transactions, which are expected to 
have a negative impact on sales volume; payment transactions for e-book-related 
services do not necessarily need as high security standards as regular merchandise, 
especially for regular customers, because possible errors can often be easily undone 
retroactively. 

 The legislative framework for electronic commerce in general and for electronic 
contents in specific has not been fully explored. 

 There are opportunities for novel combined products, e.g. for real estate business, 
information services for investors and business administration. 

Magazine 

 Development of iPad applications is a hot topic. 
 A variety of user interface concepts have been developed and demonstrated. 
 The format is in a turbulent state, but there is trust on the future of the subscription 

model. 
 The development of the ecosystem is in progress. 
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 The economical pressure for transformation of current magazine business is not yet as 
mandatory as with newspapers and electronic books.  

 

 

The following general areas of research needs given in Figure  on page 52 came up with the 
interviews. 

 

 

Consumers

Technology
Contents

Formats:
Layout-critical e-books

New aggregated services for 
investors, real-estate agents, 
business executives

Rights 
Management: 
Watermarking 
methodology

Reading in Social Context:
electronic reading circle

Formats:
Html 5 –based representation

Customer account 
management

Magazine composition 
(articles, possible video 
cuts, visualisations)

 

 

Figure 15. General research areas and topics suggested by the interviews. 

The main research areas are either content-, consumer- or technology-oriented. The suggested 
research topics either fall entirely within one of these three topics or they may target two or all 
of the main areas. There are two format-related topics, i.e. html-5-based representation and 
experimentation with layout-critical example products. The idea with the html-part is simply 
to verify whether some common tasks that are expected to realised e.g. on the Adobe Air 
platform can be realised entirely by available html-5 realisations. The topic on layout-critical 
realisations is not restricted to html-5, if the approach proves to be inadequate. 
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Customer account management is a very critical asset for the e-publication business. This is 
indeed the most prospective context for easy to use and versatile micro payment systems 
while simultaneously giving the promise on automatic and confidential fine-grain profiling of 
customers and their purchasing habits. The rights-management part is a technology-oriented 
topic. There is a need for functionality targeted at with customer-specific watermarking 
technologies, but it is known to be difficult if applied in a non-DRM context, which again 
might have other drawbacks on the longer time scale. 
 
Experimentation on novel composition media integrating various multimedia communication 
aspects as a roadmap for the future e-magazine is a consumer-centric topic, since the 
technology for realising such multimedia publication is and has been available in various 
forms for a considerable time. There is also considerable market push for adopting such 
technology. However, it is far from obvious how the composition media could be transformed 
into a profitable product; especially there is no easy and cost-effective production process in 
sight. 
 
The electronic reading circle and the aggregated services topics are integration-like topics. 
The reading circle is an attempt to create an experiment combining sales of e-books with 
social media, development of new models of e-commerce and micro payment methodology 
and possibly marketing of some other services based on profiled marketing. The topic of 
aggregated services is to create new service products by combining different products from 
co-operating content owners into an easy-to-be-commissioned portfolio for professional 
customers. Such services could consist of access to special database-based information 
services in combination in e-books and e-publications illustrating the specific or related 
topics.  
 
In the following picture the role of the technology in the generic value chain is presented. In 
the content generation phase it is essential that the content is modelled so that it allows 
versatile use of the content in the different end user and business cases. In this area also 
content interaction, different user interfaces and DRM schemes have to be take into account.  
 
In the aggregation and publishing stage the service personalisation is estimated to be essential 
Thus the user profiling and context modelling are of importance. The content aggregation, 
service discovery and interaction in multiscreen and multidevice environments are important 
technological aspects.  
 
In consuming and sharing phase it is possible to get feedback by user tracking. The 
advertising approaches have to be adapted according to the appropriate context. The 
community related task and payment approaches, context interoperability and archaiving 
issues have to be into account. The service has also to be integrated into the e-commerce. 
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In this domain the research institutes of VTT and Metropolia concluded the following 
research schema: 
 
The newspaper layout is demonstrated on different platforms. An Ipad application approach 
and browser based delivery on HTML5-supported browser are investigated by prototypes. In 
the future idea is to provide multichannel content delivery platform in order to demonstrate 
content delivery, retrieval and presentation on different devices. 
 
The goals of the technical development will be iteratively revised and focused by interviewing 
the company representatives and investigating the latest development in the field. 
 
The demonstration platform will be extended to investigate formal contract languages and 
DRM issues with the ODRL language. In addition, different technical solutions for 
advertisement will be inspected. 
 
On the book domain, aspects of social reading will inspected with the Social reading club 
demo. The demo focuses on social aspects of reading: community support, annotation, 
sharing of content and ideas, community-based recommendation and collaborative reading. 
The demonstration will be focused especially on EPUB-related approaches. 
 
The different technical domain areas will be further processed in working special working 
groups. The initial proposal of the working groups is the following: 
 

 overall system architecture: unified solutions for eReading, need for common shared 
platform, e.g. for delivery, storing, representation or DRM? Role of metadata 
standards or existing publishing platforms 

 future newspaper: aggregating the content, advertisement, standards, publishing 
strategies, technical actualization of business models 

 eReading services: technical approaches to add value for electronic version of the 
content. Context awareness, personalization, time-space-contextuality, community-

Content
creation

• Content modelling (eg. epub, pdf, rss, newsxml, nift, daisy)
• Content interaction modelling
• User interfaces (eg. Multiscreen, multiplatform)
• DRM (contracts definition, content security)

Aggregation
and publishing

•Personalisation (user profile, context)
•Content aggrecation (automatic, static)

•Content discovery and search (collaborative filtering, recommendation)
•Content interaction (static, reflowable, user interaction)

Consuming
and sharing

• User tracking
• Advertising approaches (dynamic/static, content/application integration)
• Community related tasks (annotation, collaborative reading, sharing, lending)
• Payment approaches (micropayment, ewallet, mobile payment, e-coupons)
• Content interoperability and archaiving
• E-Commerce integration
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based approaches, virtual collaboration, social events, synchronization of printed and 
electronic content 

 

11 Vision for the Finnish eReading ecosystem 

Figure 16 below illustrates the actors and their mutual relationships with the e-
reading ecosystem on the principal level. 

 

 
Figure 16. The actors in the e-publication field and their mutual relationships. 

 

Actors identified in e-book publishing 

 Content operator (cf. The postal operator) 
 Collect and maintain the electronic content repository 
 Transform contents to all supported delivery formats 
 Realisation of universal watermarking and DRM services of e-contents (if 

applicable) 
 Contract arrangement with network operators for required bandwidth for the 

networks and geographical area needed 
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 The content operator does not typically deal with e-reading customers, but will 
serve as a confidential, reliable and efficient content distributor on the basis of 
a contract with the content owner. 

 Arrangement of the distribution services is critically dependent on networking 
and server resources and support of a variety of platforms, service software and 
maintenance personnel 

 Rather large distributions volumes are needed to pay back the investments, i.e. 
to make the operations cost-efficient. 

 The content operator does not typically deal marketing, sales and billing-
related tasks; thus, the content operator will not get much useful profiling 
information from the customers’ purchase patterns or habits, either. 

 The content operator might be responsible for some conversion processes as 
well; e.g. transforming the contents for the technical format of a specific target 
e-reading platform. 

 

 Web or mobile commerce sites  
 Charging, license management 
 Sales and marketing 
 Specialised or multi-category  
 

Equipment dealers 

 Hardware support, maintenance 
 Might serve as the party in charge of “fulfilment of the SF-Book” specification  

 

Reader software vendors 

 A “vanilla reader software” is expected to be a commodity with the platform; Finnish 
is not expected to cause special requirements 

 Extensions (plugins, separate applications, integral modules) 
 Actor-specific payment methods 
 Management of offerings and customer profiles 
 Maintenance of electronic bookshelf 
 Collection of user statistics 
 Platform for service variations for an e-reading circle  
 

Publishers (for books) 

 Book publishing  
 

Critical components with the ecosystem 

 Ease of payment, including micro payments 
 Authorisation and/or identification service 
 Support for platforms per context of reading  

Seamless transferability of services 
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12 Summary 

EReading is in constant change and the market is developing fast. This area is a subset of 
large change which is taking place when the current and future services are digitalized and 
many physical product are evolving to services. 
 
Until now there is only limited concrete experience on eReaders and paid content especially 
on magazine and newspaper domain.  Even though this eReading represents only a minor part 
of the turnover of the media companies it will be very important in the future especially in 
reaching the younger audience. Currently some of the early adapters have purchased a 
ereading device and the majority of the people are still waiting for more attracting devices 
capable of both ereading and other tasks like surfing the web, responding to e-mail or editing 
documents which are typical tasks also for laptops, PCs and mobile devices. 
 
Currently the media companies strategies are mainly oriented to multichannel offering and 
protection of the media assets without cannibalizing the current income flows. The future 
media services should be dedicated to eReading domain and include richer variety of fuctions. 
 
 
An ideal ereading device would be flexible, light with good readability on all lighting 
conditions, with low battery consumption, capable of displaying color picture and videos with 
intuitive user interface (probably with touch screen), with good connectivity and  very cheap. 
Unfortunately there is no such device so far. The most promising approaches are the eink-
devices and tablets like iPad. Both of these device categories have only a limited set of the 
needed capabilities and this is why these two categories will coexist in the near future.  
 
Current black and white eink devices are attractive for the book domain with excellent 
readability properties. In the book domain it is mostly getting the device to disappear so that 
you can enter the author's world. This market appears to consist almost exclusively of people 
who want to use the devices to read, which means that they don't really care about being able 
to bend or flex the e-reader a little bit, nor are they willing to pay the premium for colour or 
touchscreen. Neither of these features enhances the basic reading experience that's at the core 
of why people pick an E-Ink device over a reader with an LCD screen. 
 
The future magazine and newspaper ereading services require multimedia properties. In this 
domain tablets with LCD screen are more adequate. 
 
Some of the most promising e-reader devices have died without even making it to the market 
(e.g. Plastic Logic Que Reader and Skiff reader). With Amazon dropping Kindle’s price to as 
low as $139, things are going to get even more difficult for small players. Within the next 
year there will be more entries into the tablet category especially after release of Android 3.0 
supporting larger screens. 
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Table 2. EReader comparison (part 1) 

Device Kindle 2 Kindle DX iREX DR1000S iREX DR800S iLiad 2nd edition iLiad book edition 
Manufacturer Amazon Amazon iRex Technologies iRex Technologies iRex Technologies iRex Technologies 

Released 02/2009 05/2009 09/2008 
01/2010 (Europe) 
(09/2009 USA, SG model) 09/2007 (2nd edition) 05/2008 

Display type E-ink E-ink E-ink E-ink E-ink E-ink 
Display size 6" 9,7" 10,2" 8,1" 8,1" 8,1" 
Pixels 600x800 1200x824 1024x1280 768x1024 768x1024 768x1024 
Resolution 167 ppi 150 ppi 160 dpi 160 dpi 160 dpi 160 dpi 
Colors 16 shades of grey 16 shades of grey 16 shades of grey 16 shades of grey 16 shades of grey 16 shades of grey 

Wireless  3G 3G 
 

3G Wireless  for the SG 
model (only USA) 

yes (also 10/100MB Ethernet 
through travel hub) 

no, but 10/100MB Ethernet 
through travel hub 

Touch screen no no stylus stylus stylus stylus 

Connections 
USB 2.0, 3.5 mm headphone 
jack 

USB 2.0, 3.5 mm headphone 
jack 

Mini-USB 
SD card slot 

Micro-USB 
Micro-SD slot 

3.5 mm headphone jack, 
USB, MMC/CF card slot 

3.5 mm headphone jack, 
USB, MMC/CF card slot 

File formats 

azw (Kindle), doc, docx, pdf, 
html, txt, rtf, jpeg, gif, png, 
bmp, prc, unprotected mobi, 
Audible, mp3 

azw (Kindle), doc, docx, pdf, 
html, txt, rtf, jpeg, gif, png, 
bmp, prc, unprotected mobi, 
Audible, mp3 

pdf, txt, html, Mobipocket 
PRC, jpeg, png, gif, tiff, bmp 
(Adobe PDF/EPUB coming) 

reflowable pdf, ePub & 
Barnes & Noble (w/ or w/o 
DRM), jpg, bmp, png, gif, tiff 

pdf, html, txt, jpg, bmp, png, 
Mobipocket PRC 

pdf, html, txt, jpg, bmp, png, 
Mobipocket PRC 

Storage space 2 GB (1,4 GB usable) 4 GB (3,3 GB usable) 

1 GB SD memory card 
(support for even bigger SD 
cards) 2 GB Micro-SD memory card 

256 MB internal flash (128 
MB usable). Expandable 
through USB, MMC or CF.  

256 MB internal flash (128 
MB usable). Expandable 
through USB, MMC or CF.  

Size 203  x 135 x 9.1 mm 264 x 183  x 9.7 mm 268 x 217 x 11.9 mm 193 x 149 x 10.7 mm  217 x 155 x 16 mm 217 x 155 x 16 mm 

Weight 289 g 544 g 535 g 360 g 435 g 435 g 

Price 259 USD 489 USD 699 € 499 € 599 € 549 € 
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Table 3. E-reader comparison (part 2). 

Device 
Sony Reader Touch  
(PRS-600) 

Sony Reader 
Pocket   
(PRS-300) 

Sony Reader Daily  
(PRS-900) nook Cybook Opus Cybook Gen3 iPad 

Manufacturer Sony Sony Sony Barnes & Noble Bookeen Bookeen Apple 
Released 08/2009 08/2009 12/2009 12/2009 07/2009 10/2007 04/2010 
Display type E-ink E-ink E-ink E-ink + LCD E-ink E-ink IPS LCD 
Display size 6" 5" 7,1" 6" (E-ink) + 3,5" (LCD) 5" 6" 9,7" 
Pixels 800x600 800x600 600x1024 

 
600x800 600x800 1024x768 

Resolution 166 dpi 200 dpi 166 dpi 
 

200 dpi 166 dpi 132 ppi 
Colors 8 shades of grey 8 shades of grey 16 shades of grey 16 shades of grey (e-ink) 4 shades of grey 4 shades of grey color screen 

Wireless  no no 3G 3G+Wi-Fi no no 
WLAN, Bluetooth, 
optional 3G 

Touch screen yes no yes yes (LCD) no no yes 

Connections 
USB, Memory Stick Duo 
and  SD card slots USB 

USB, SIM card slot, Memory 
Stick Duo and  SD card slots 

microSD card slot, 3.5 mm 
headphone jack, micro-USB 

Micro-SD card slot, mini-
USB 

USB, SD card slot, 2.5 mm 
headphone jack 

dock, 3.5 mm 
headphone jack, 
microphone jack, SIM 
card slot (Wi-Fi+3G 
model) 

File formats 

ePub, PDF (also Adobe 
DRM), BBeB Book, jpeg, 
png, gif, bmp, mp3, aac, 
txt, rtf, MS Word 

ePub, PDF (also Adobe 
DRM), BBeB Book, txt, 
rtf, MS Word 

ePub, PDF (also Adobe 
DRM), jpeg, png, gif, bmp, 
mp3, aac, txt, rtf, MS Word 

ePub, pdb, pdf (w/ or w/o 
DRM), jpg, gif, png, bmp, 
mp3 

Mobipocket, ePub, pdf 
(Adobe & Mobipocket 
DRM not supported 
simultaneously), html, txt, 
jpg, gif, png 

Mobipocket, ePub, pdf 
(Adobe & Mobipocket 
DRM not supported 
simultaneously), jpg, gif, 
png, mp3 

jpg, tiff, gif, doc, docx, 
html, pdf, ppt, pttx, txt, 
rtf, vcf, xls, xlsx, aac, 
mp3, mp3 vbr, audible, 
Apple Lossless, aiff, wav 

Storage space 

512 MB (380 MB usable), 
up to 16 GB with memory 
card 512 MB (440 MB usable) 

1.6 GB usable, up to 32 GB 
with memory card 

2 GB, up to 16 GB with 
microSD memory card 1 GB 

64 MB, expandable 
through SD memory card  16/32/64 GB flash 

Size 175 x 122 x 10 mm 159 x 108 x 10 mm 127 x 206 x 15 mm 196 x 126 x 12.8 mm 151 x 108 x 10 mm 188 x 118  x 8.5 mm 243 x 190 x 13.4 mm 
Weight 286 g 220 g 360 g 343 g 150 g 174 g 0,68 - 0,73 kg  

Price 300 USD 200 USD 400 USD 259 USD 200 € 280 € 499 - 829 USD  
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Device manufacturers and their sites: 
 
Amazon 
http://www.amazon.com/kindle 
Apple 
http://www.apple.com/ipad/ 
Barnes & Noble nook 
http://nook.com/ 
Bookeen 
http://www.bookeen.com/ 
iREX Technologies 
http://www.irextechnologies.com/products/iliad 
Kobo 
http://www.koboereader.com/ 
Plastic Logic 
http://www.que.com/ 
Skiff 
http://www.skiff.com/ 
Sony 
http://www.sony.com/reader 
 
 


