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Abstract. Over the last years, we have encountered an exponential growth in on-line
communication opportunities. Organizations have more and more ways to connect and engage
with their current or future customers. Having more opportunities in connecting to people can
be both an enabler and a burden. Mulpuru (Mulpuru, Harteveldt, & Roberge, 2011) calls the
later aspect “the growth of the multichannel monster”. Being present at a multitude of different
channels requires the effective management of a very large number of adapted contents,
formats, and interaction patterns fulfilling the communication and cooperation needs of
distributed target groups. In the current paper, we sketch the large number of communication
channels and categorize them by their interaction model and style. We integrate existing
fragmented communication and monitoring approaches into a full-fledged communication
model as a basis for an adequate engagement approach. Additionally, we provide a reference
architecture for a multi-channel communication engine, called SCEI, based on the separation of
content and channel and its explicit interweavement using semantic technologies. We describe
various application scenarios of our approach and detail it for the e-tourism domain. In the end,
we want to turn a threat into an opportunity. More channels to communicate are not a burden
but provide a potential to grow with it.

1. Introduction
The tremendous advancements of ICT technologies in the last decades, especially
Internet, Web-based communication, and recently Social Media have changed the way
businesses are done. A decade ago, companies embraced the Web as a novel means to
advertise their product and service offerings via information they published on their Web
site. Today, on the user-empowered Web, the focal point of discussion of most aspects of
a company’s portfolio is shifting from the individual, self-controlled Web site towards
Social Media platforms, including forums, (micro)blogs, and social networks, affecting
the ways in which companies can build and shape their own reputation, as well as the
relationships to their customers. In this exceedingly dynamic and decentralized
environment, essentially anyone can express their opinions about organizations and their
offerings, potentially influencing the perception by the online public and the purchase
behaviour of a significant share of the market. Nowadays it has become much easier, and
in the same time mandatory, to listen and engage in dialog with customers, to promote
brands and offerings, and to transact business through an ever-increasing number of
communication channels.
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The ever growing number of communication channels generates new challenges and
obviously, consumers require new skills and more efficient access means to scale and
filter the exponentially increased offer. Assume the task of a small hotelier. How can it be
ensured that the hotel is found by potential customers, i.e., how can he/she find them? The
hotelier should have a website with high visibility on various search engines and must be
present in a large number of on-line booking channels. We should find the hotel on the
town's website, and the hotel should have a Facebook Page, perhaps with a booking
engine included. Bookings made through mobile platforms are increasingly popular, and
the hotelier would want to be found there too. Why not add a video about the hotel on
YouTube, a chat channel for instant communication, fast email and fax response
capabilities, the old-fashioned telephone, and occasional tweets and emails that are clearly
distinguishable from spam? Preferably the communication should be multi-directional,
i.e., the hotelier should realize when one of his posts gets commented on (up to a fullfledged impact analysis), or even more importantly, the hotelier should know when
someone talks about the hotel, and how much the costumer liked it. As much as this is
needed, this obviously does not scale and thus the title of “the growth of the multichannel
monster”. In principle, the hotelier is presented with the following equally problematic
choices:
•

•

•

He does it on an ad-hoc basis by himself, as a side activity. This would
work; however, the number of potential customers (and therefore business
opportunities) that he is missing may be tremendous and could, in the long
run, take him out of the market completely.
He builds up a professional communication team by hiring a large number of
Social Media experts and assigns them to manage his various
communication channels. In fact, a large hotel chain may be able to do this.
In the case of our hotelier, he would find himself even more quickly out of
the market due to the high costs attached to this “solution”.
Finally, he could start to cooperate with an external marketing agency. This
marketing agency must understand the domain (tourism, accommodations)
and the various communications means available to disseminate the contents
about our hotel in an effective and efficient fashion. These agencies have
some IT support that supports multi-channel dissemination, however, they
have to manually adopt, align, and define the content for these channels. In
summation, these services are costly and only partial solutions (to limit the
high costs of manual labour by dissemination experts).

Competence in on-line communication and marketing as well as on-line sales is
therefore crucial for ensuring the competiveness of any organization. Solutions are
required to address the challenges of communication that organizations of all sizes,
commercial and not-for-profit, regularly face when communicating with their stakeholders
using a multiplicity of channels, e.g. websites, videos, PR activities, events, email,
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forums, online presentations, Social Media, mobile applications, and recently structured
data. The Social Media revolution has made this job much more complicated, because:
•
•

•

the number of channels has grown exponentially;
the communication has changed from a mostly unilateral "push" mode (one
speaker, many listeners) to an increasingly fully bilateral communication,
where individual stakeholders (e.g. customers) expect one-to-one
communication with the organization, and the expected speed of reaction is
shrunk to al-most real-time, and
the contents of communication become more and more granular and
increasingly dependent on the identity of the receiver and the context of the
communication.

Organizations need an integrated solution that provides management and execution of
communication goals in a mostly automated fashion, with costs equivalent to mass-media
communication, along with the granularity of individual experts, and at the pace of realtime Social Media. We are aiming to mechanize important aspects of these tasks, allowing
scalable, cost-sensitive, and effective communication for small-or-medium sized business
units and comparable organizations for which information dissemination is essential but
resources are significantly limited.
The reminder of the paper is organized as follows. Section 2 introduces the concept of
dissemination, argues why it is important and presents how it can be implemented. It
describes the multitude of dissemination channels available in the Web, discusses the
pitfalls of dissemination and how to measure the impact of dissemination. Section 3
introduces the concepts and tools for continuous systematic observation and analysis of
Social Media networks and social communities. We discuss what Social Media
monitoring is, why it is needed, what media channels can be monitored. We then advance
to core features of monitoring solutions in terms of concepts implemented, technologies
and user interfaces provided and describe and analyse Social Media monitoring tools
available in the market. Section 4 discusses the concepts of communication and
collaboration. Communication is seen as unifying, potentially infinite alternating process
of the two phases described in the previous section, namely publication (write) in Section
2 and monitoring (read) in Section 3. We also look at what is needed to build solutions to
engage with other parties including, workflow management collaborative environment,
assign communication tasks, track, coordinate, monitor team of peoples, and
communication patterns. Section 5 introduces the Semantic Communication Architecture
Innsbruck (SCAI). It supports users in online communication, gathering feedback and
measuring online impact. The architecture contains workflow assistance, implements
communication patterns, integrates crowdsourcing support and enables fast and easy oneclick publishing and collection of content on a multitude of marketing channels. Section 6
discusses applications types for collaboration including advertisement, customer
relationship management, yield, brand and reputation management, but also opportunities
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and challenges of collaboration in the specific application field of eTourism. Finally,
Section 7 concludes the paper and presents future work.

2. Dissemination
"The business of a scientific school is the dissemination of useful knowledge, and this
is a noble enterprise and indispensable withal; society cannot exist unless it goes on."
Albert J. Nock
The importance of receiving, synthesizing and communicating information has increased
dramatically in our current digital age. As such, the present section deals with the
presentation of dissemination, what it is, why it is important and how it can be achieved
with today’s technology.
In this respect, Subsection 2.1 gives an overview of what dissemination is and why it
is important. Subsection 2.2 focuses on the classification of dissemination channels, as
well impact and feedback measurements (for each channel). Finally, Section 2.3 presents
the concept of the Semantic based dissemination and 2.4 a summary of the section to
enable readers to get a better grasp of what dissemination is, what channels we can use
and how the result of dissemination can be quantified.

2.1.

Definition and overview

Dissemination, from a traditional point of view, refers to the process of broadcasting
a message to the public without direct feedback from the audience (the term comes from
the Latin word “disseminates” which means “sowing seeds” or “scatter wildly in every
direction”). This “outdated” definition is based on communication which involves a single
sender and a receiver. In this respect, Harmsworth et al. (2000) defines dissemination in a
more “modern” way as the “delivering and receiving of a message”, “the engagement of
an individual in a process”, and “the transfer of a process or product.” Thus, as pointed
out in the Introduction, dissemination does not only refer to information spreading, but
also to feedback retrieval.
Obtaining scalable dissemination is a difficult challenge. Therefore, in order to better
understand it, we want to clarify why this process is so important for an enterprise. There
are three main purposes for dissemination (Dissemination, 2012):
•

Dissemination for awareness: The audiences are made aware of the product,
innovation, idea etc., which is useful for those target audiences that do not
require a detailed knowledge of the work. It helps the “word of mouth” type
of dissemination and helps the disseminating company build an identity and
profile within the community.
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Dissemination for understanding: It aims at a specific number of
groups/audiences that need to be targeted directly. The target audience
benefits from what the company has to offer and has a deeper understanding
of the work.
Dissemination for Action: refers to “a change of practice resulting from the
adoption of products, materials or approaches offered by your project”
(Harmsworth et al., 2000). The authors mention that, in this case, the
audiences targeted are the individuals who are in a position to “influence”
the opinions of their peers, and "bring about change" within their
organisations. Thus, these individuals must be equipped with the right skills,
knowledge and understanding of the enterprise’s work in order “to achieve
real change” (Harmsworth et al., 2000).

•

•

However, communication is not only about spreading information but also about
aggregating feedback and impact. In this respect, impact describes the influence and effect
of a dissemination process, it refers to the actions that followed the dissemination process
and the effect the disseminated material had on the behaviour of the targeted individuals,
as well as their reaction to it. On the other hand, feedback is the evaluative information
derived from the reaction or response to a particular activity part of the dissemination.
Giving the audience a chance to provide feedback is crucial for maintaining an open
communication climate. Furthermore, it is important to measure the feedback to increase
the understanding of the impact of the dissemination processes, to ensure that the message
disseminated has been seen by the target audience, to verify whether the message has been
understood by the target audience, and to quantify the reach of the dissemination.
In order to measure the feedback of a dissemination campaign, the following
questions must be answered:
•
•

•

Social Media Exposure: How many people where reached with your message?
Appeal of message: How many people listened to the entire message? If the
majority of people stopped listening to the message, when did they stop? Was
it due the content, the implementation or the medium?
Engaging and collaborating: How many people actually reacted to the
message?

A variety of syntactical and concrete units for measuring feedback and impact are
available. Examples of criteria for measuring feedback and impact can be seen in Table 1.
Feedback
Type
Unary
Feedback
Binary
Feedback

Description

Degree of
measurability
Easy

Users show their acceptance
of a post via one click
mechanism.
Users may like or dislike a
post.

Easy
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Example
Facebook “Likes”:

YouTube’s “Thumbs up”
or “Thumbs down”

Rating
Feedback

The post is rateable via a
graduation.

Easy

Amazon’s 1-5 star ratings:

Textual
Feedback

Users comment a post textual.

Hard

YouTube’s
section:

Sharing
Feedback

Users copy the same post on
their wall or post it again
under their name.
Number of users that have
viewed a post. Social Media
sites statistics.

Moderate

Twitter’s “retweet”:

Moderate

YouTube’s “video views”,
picture downloads, views
in the last week, etc.:

Views
Feedback

comments

Table 1: Feedback types

In order to illustrate clearly which measurements should be used in measuring
feedback and impact, the next section (Section 2.2) will present each dissemination
channel, its characteristics and feedback and impact measurement units or tools.

2.2.

Classification of Dissemination Channels

BusinessDictionary.com defines a communication channel as “a medium through
which a message is transmitted to its intended audience, such as print media or broadcast
(electronic) media”1. In the current whitepaper we consider a broad definition of a channel
specialized for online communication: in the online-space, a channel is a means of
exchanging information. Our view and model of dissemination channels is based on that
of Bauereiß et al. (2011).
A channel can, in general, be interpreted as a “place” where one can find or leave
information, whether it is addressed through a service or unanimously referred by a URI
1

BusinessDictionary.com definition of dissemination (communication)
http://www.businessdictionary.com/definition/communication-channel.html.
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channel:

(Uniform Resource Identifier). URIs are compact sequences of characters used to identify
and abstract or physical resource2. The relationship between URIs and channels is very
close, as each URI can be used as a channel to spread or access information. However, not
every channel directly refers to an URI. For example, around forty different methods of
spreading information are provided by Facebook (http://www.facebook.com/) but not
distinguished by a URI. Additionally, not distinguished by URIs are individual
information items spread through Facebook. However, even the issues mentioned
previously do not fully encompass the complexity of the issue at hand. As described
before, the URI of a vocabulary (or the formalisms such as RDFa3 or microformats4) that
are used to publish the information can also be a channel. Through use of this URI, only
humans or software agents that “speak” this dialect are able to access the information
contained. In this situation, the communication channel can be interpreted as a way to
express or refer to the information, rather than a place.
The current whitepaper will present the online channels based on the type of service
they provide: static broadcasting (Section 2.2.1), dynamic broadcasting (Section 2.2.2),
sharing (Section 2.2.3), collaboration (Section 2.2.4), social networks, internet forums and
other forms of online group communication platforms (Section 2.2.5), and semantic-based
dissemination (Section 2.3). For each type of dissemination channel, we provide examples
of tools and technologies, as well as scenarios of how to apply them to broadcast
information.

2.2.1.

Static Dissemination

In the following we discuss the dissemination methods introduced by Web 1.0. A
major method of dissemination provided by Internet has been the humble website, method
of dissemination that is still in use today. Web 1.0 Web sites were closed to external
editing; therefore, the information was not dynamic – users could only consume the
contents, not add their own, and websites required a webmaster to change their content.
For instance, unlike a Web 2.0 blog where a user might update constantly information
about him, a personal Web 1.0 page that gives information about the site’s owner rarely
changed. Moreover, in contrast to today’s websites, which contain sections for user
comments, Web 1.0 sites were not interactive – users could only visit them, but cannot
contribute. An example or such websites is a profile page for an organization – visitors
can look, but not alter. On the other hand, websites are still one of the most important
means of publishing information that changes very rarely.
However, for proper dissemination, it is insufficient for an enterprise to post
information on a single static website. Thus, in order to ensure the highest target audience
reach, enterprises must post the same information on hundreds of websites that are related
to its business. Another example is to have your enterprise included on websites such as
2

More information on URIs is available at: http://tools.ietf.org/html/rfc3986.
More information on RDFa available at: rdfa.info/.
4
More information on Microformats available at: microformats.org/.
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Wikipedia (or, for instance, for travel specific enterprises or from leisure industry, on
Wikitravel) where although the information had been collected through a collaborative
effort, the end product is a relatively static webpage (the content changes only when users
correct or add more information).
In order to measure the impact and feedback of a static dissemination campaign,
detailed statistics must be offered regarding the visitors on the website. Therefore, web
analytics tools must be employed, which measure, collect and analyse internet data with
the purpose of understanding and optimizing web usage. It should be noted, when
measuring the impact and feedback of a static dissemination campaign, care must be taken
in order to not breach the privacy of the user.
Two types of measurement must be considered in the analysis: “outsider” analytics and
“insider” analytics. Outsider analytics refers to measuring the website’s impact and
feedback from the potential audience, visibility and user generated content that is
happening on the Internet. Thus, it refers to measuring how the website is viewed on the
Internet. On the other hand, insider analytics refers to the specific behaviour a user might
exhibit on the website (measuring the performance in the commercial context in relation
to key performance indicators).
In feedback analysis of static websites a set of measurement units must be taken into
consideration, including:
•

•

•

•
•

Number of hits – the number of file requests from a server which is available
in log analysis. It should be noted that his measurement should not be used as
a standalone indicator of website popularity as the number overestimates the
popularity of a website5.
Page view6 – a request for a file or a mouse click inside a page (Burby et al.,
2006) for a particular time period (an hour, a day, a month, or for the duration
of a session).
Visit/ Sessions- series of requests by the same uniquely identified client. A
visit is an account of a user interaction with a website consisting of one or
more units of content (page views) (Burby et al., 2006) in a certain time
period. On the other hand, the unit cannot be used on its own as it does not
show whether the client spent all the session time on the webpage of interest
or if the client had switched to other websites.
Absolute Unique Visitor7 – counts each visitor only once and then classifies
the visitor as either “First Time” or “Prior Visit”;
Unique Visitor8 – uniquely identified (through the IP address) client that is
generating page views and hits within a specific time period. The

5

Available at: http://www.motive.co.nz/glossary/hits.php.
Available at: http://www.opentracker.net/article/hits-or-pageviews.
7
Available at: http://analytics.blogspot.co.at/2007/01/absolute-unique-visitors-versus-new.html.
6
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•
•
•
•
•

•

identification is performed using a persistent cookie placed on the computer
by the site page code. It should be noted that the current unit is not completely
accurate as one IP address can mean many users.
Repeat/Returning Visitor- as the name suggests, a user that has made at least
one previous visit on the website.
New visitor9 – a user that has visited the website for the first time.
Single Page Visit10 (One-Page-Visits) – a visit in which only a single page had
been viewed.
Bounce Rate11 – the percentage of visits that are single page visits or who
spend a small amount of time (usually 5 seconds or less).
Average Page View Duration – average amount of time that visitors spend on
average on a page of a website (measured as the difference between the time
of the page request and the time of the next page request).
Click path (Clickstreams) 12 – the routes users choose when clicking or
navigating in a webpage within a visit or session. A click13 refers to a single
instance of a user following a hyperlink from one page to another (in the same
website).

At this point the webmaster has two choices: they either implement their own methods
of measuring the units presented above, or they use third party applications to measure
them. It should also be noted that, the main difference between using self-hosted
applications and Software as a Service applications (such as Google Analytics) is the fact
that the web analytics data stays under the ownership of the webmaster. For instance, 13%
.de (German) websites prefer using such tools to SaaS due to the added privacy features
and control on the data14. In the following, the paper presents a set of tools the webmaster
can use for web analytics measurements, tools grouped in the following three main
categories: open source tools, proprietary tools and hosted/software as a service tools. The
lists are not exhaustive, but created with the purpose of giving the reader an idea of what
tools can be employed in web analytics.
Open source tools which can aid in the measurement include:

8

Available at:
http://www.pcmag.com/encyclopedia_term/0,1237,t=unique+visitors&i=53438,00.asp.
9
Available at: http://webdesign.about.com/od/analyticsglossary/g/repeatvisitor.htm.
10
Available at: http://www.webtrendsoutsider.com/tag/single-page-visits/.
11
Available at: http://www.kaushik.net/avinash/standard-metrics-revisited-3-bounce-rate/.
12
Available at: http://www.opentracker.net/article/clickstream-or-clickpath-analysis.
13
Available at: http://www.articlealley.com/what-you-need-to-know-about-website-stats2430576.html.
14
Available at: http://piwik.org/blog/2011/09/announcing-piwik-meetup-in-munich-germany-onoct-22nd-register-now-free/.
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•

•

•

Analog (http://www.analog.cx/) – first released in 1998, it shows the usage
patterns on the client’s web server, reports in 32 languages, works on any
operating system, and FindTheBestInc (n.d.) considers it fast, scalable, highly
configurable.
Piwik (http://piwik.org/) – released in late 2007, it is a free downloadable
open source web analytics software that provides, according to the official
website15, detailed reports on website visitors, top keywords used, historical
reports, analytics for Ecommerce (including reporting abandoned carts and
products and categories), goal conversion tracking, custom variables tracking,
demographics for visitors, automatic tracking of file downloads and clicks on
external website links, feed (RSS/Atom) Analytics (via Feedburner), etc.
Open Web Analytics OWA (http://www.openwebanalytics.com/) – provides
website developers and owners with a web analytics tool to add to their
website using Javacript, PHP or REST based APIs. It has built-in support for
tracking websites made with popular content management frameworks such as
WordPress and MediaWiki. With OWA the webmaster has ownership of the
data: it is stored on the webmaster’s local database for as long as they desire to
store it. It provides basic web analytics features, as well as ecommerce
tracking, session recordings, and heat-maps like clicktale (Holm, n.d.).

Proprietary tools which can be used to measure the feedback and impact of static
websites include:
•
•

•

Mint (http://www.haveamint.com/) – extensible, self-hosted web site analytics
program.
Splunk (http://www.splunk.com/) – collects, indexes and harnesses the
machine generated data; offers security incident troubleshooting, monitor endto-end infrastructure, gain real-time visibility into customer experience,
transactions and behavior. Splunk exists also as a SaaS.
Sawmill (http://www.sawmill.net/index.html).

Hosted software as a service tools available for static dissemination feedback and
impact measurement include:
•

15

Google Analytics (http://www.google.com/analytics/) a service offered by
Google to generate detailed statistics about the visitor of a website. It provides
the following types of analytics: visitor statistics, traffic sources (how people
find a website and what browsers they use to get there), content (which pages

Available at: http://piwik.org/features.
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•

are most popular), goals (data about desired actions from users, downloads,
registrations and purchases), ecommerce, etc. (Peters, 2011).
Yahoo! Web Analytics (http://web.analytics.yahoo.com/) a highly
customizable, enterprise-level website analytics system designed to help
website businesses increase sales and visitor satisfaction. The dashboard can
be customized using Key Performance Indicators (KPIs), time periods,
benchmarks, goals and charts the user wants to monitor.

Web traffic reports are also produced by tools such as Alexa (http://www.alexa.com/)
and Ranking.com (http://www.ranking.com/) to provide global web metrics and discover
the most successful sites in the web by keyword, category or country.

2.2.2.

Dynamic Dissemination

Dynamic Dissemination refers to the online means that are dependent on
requirements such as time and location (i.e. information that has “an expiration date”).
The content is characterized by continuous change, activity or progress. Web 2.0
technologies added dedicated means for publishing streams and interacting with
information prosumers16. The term “Web 2.0” has been coined by Darcy DiNucci, in 1999
in her article “Fragmented future” (DiNucci, 1999): “The Web we know now, which loads
into a browser window in essentially static screenfuls, is only an embryo of the Web to
come. The first glimmerings of Web 2.0 are beginning to appear, and we are just starting
to see how that embryo might develop”. She argues that the defining trait of Web 2.0 is
that it does not have any visible characteristics: it will be identified only by its "underlying
DNA structure" - TCP/IP protocol, HTTP protocol and URLs, while the hardware and
software used to view it will multiply. She states that the Web will fragment into countless
permutations, with different looks, behaviours, uses and hardware hosts, and it will be
understood as a transport mechanism. DiNucci mentions that online content will no longer
be visible only on the screens of computers, but also on TV sets (as interactive content
woven into programming and commercials), car dashboards (as maps, Yellow Pages),
phones (as news, stock quotes, flight updates), hand-held game machines (linking players
with competitors over the Net), and "maybe even your microwave (automatically finding
cooking times for products)". Therefore, she defines the Web 2.0 as a myriad of
ubiquitous Internet-connected tools.
O’Reilley (2005) states that in the initial brainstorming session, O’Reilly and
MediaLive International formulated their sense of Web 2.0 by example and comparison
with Web 1.0 (see Table 3):
Web 1.0

Web 2.0

16

Or in Web2.0 terms, users are prosumers, i.e., consumer and producer of information. More
information available at: http://www.worldwidewords.org/turnsofphrase/tp-pro4.htm.
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DoubleClick
Ofoto
Akamai
mp3.com

Google AdSense
Flickr
BitTorrent
Napster

Britannica Online

Wikipedia

personal Websites

blogging

evite
domain name speculation

upcoming.org and EVDB
search engine optimization

page views

cost per click

screen scraping

Web services

publishing
content management systems
directories (taxonomy)
stickiness

participation
wikis
tagging ("folksonomy")
syndication

Table 2: Differences between Web 1.0 and Web 2.0 according to O’Reilly and MediaLive
International (O’Reilly, 2005)

TechPluto (2008) describes Web 2.0 as a platform that presents the following
characteristics:
•

•

•

User-centred Design: a cleaner, easy to navigate and often Ajax based design
intended to fulfil every possible needs of the users and to empower them to
perform certain customizations within the design (for example, iGoogle , a
customizable Google homepage);
Crowd-sourcing: every small unit of contribution is important to a Web 2.0
service as millions of such contributions lead the Website to a state of higher
relevance; for example, conventional media companies that employed
hundreds of reporters have been defeated by blogging platforms, such as
Blogger and WordPress, in producing extremely frequent and relevant
content due to the millions of users that act as contributors and build up a
large resource within a lesser span of time;
Web as a platform: Web 2.0 services do not require a client download
condition and is not dependent on a particular operating system for accessing
the services;
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•

•

•
•
•

Collaboration: Web 2.0 services are created through the collaborative efforts
of millions of users. The most relevant example in this direction in
Wikipedia, which has replaced non-collaborative information sources such
as Britannica Encyclopaedia and About.com and, today, stands way ahead in
terms of content quality and quantity.
Power decentralization: Web 2.0 services revolve around a self-service
model rather than an administrator dependent one. For example, Google
AdSense does not require an administrator to approve or reject ads published
by users. Similar self-service models can be also seen for platforms such as
Digg, Reddit, StumbleUpon, etc.
Dynamic content: services have to be highly dynamic and proactive.
SaaS (Software as a Service): The software elements required to create Web
2.0 services are available as Web services.
Rich User Experience: Web 2.0 services are lighter, faster, less cluttered and
more appealing to the end user.

Websites no longer retained their static character, but acquired a dynamic. For
instance, a static website could lose its character and become a dynamic means of
dissemination with just the simple inclusion of a “News” section.
Good practices for a news section on a website are (Fensel et al., 2012):
• Each news item should have its own URL. As a result news can be returned
in search results, bookmarked, shared etc.
• A pointer to a more detailed description about the information they describe
should be offered for the contents of each news item.
• Each news item should be archived.
• Search engines should be able to index each news item.
• Each news item should be typed.
• Each news item should be allocated to a category
• For each news item, the user should have the ability to directly share, email,
add to favorites, and like.
• The list of news items should enable users to search, sort and filter it.
• The position of important news items should be locked at the top to highlight
main announcements.
The most important means of achieving dynamic dissemination are: news feeds,
blogs, microblogs, email and email lists and chat and instant messaging applications. In
the following, we discuss each one and how they can be used to dynamically disseminate
information.
News feeds. News feeds (also known as Web feeds and Really Simple Syndication/RSS
feeds) are a data format used to provide users with frequently updated content of newslike sites (Pilgrim, 2002). Although initially news feeds have been used with the purpose
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of distributing small content of news, currently any Website content that can be broken
down into discrete items can be syndicated via RSS.
RSS is a XML-based content syndication protocol that enables Web sites to share
content with other applications, as well as the aggregation of information from many
different sources (Cold, 2006). The distributors syndicate a feed, allowing users to
subscribe through it. Such collection of feeds is accumulated by an aggregator which
allows end users to keep up with the news content published. Aggregators can be local or
Web-based and can be scheduled to check for new feeds on a periodical basis (Cold,
2006). Users subscribe to a feed by entering the feed’s URI into the reader or by clicking
on the feed icon in a web browser (the browser then initiates the subscription process).
RSS feeds can be used to dynamically disseminate the hottest topics and latest news on
the website.
As measuring units for news feeds you can take the number of subscriptions or the
number of web site visits originating from the news feed. There exist various services to
analyze the impact of feeds e.g. Feed Burner (www.feedburner.com/) or Feedit
(feedit.blogspot.de/).
Podcasts. Podcasts consist of episodic series of audio or video files that can be distributed
via the Internet, downloaded through Web syndication or streamed online to a computer
or mobile device (Jham, Duraes, & Sensi, 2008). The term can refer to either the content
or the method by which it is syndicated (also called podcasting).
The content is published via Really Simple Syndication (RSS) to enable it to be
picked up by an aggregator and distributed to the user through a podcatcher. The
materials can be forwarded to subscribers without user intervention, eliminating the need
for users to check for them and download them on a regular basis. The list of all files
associated with a series is usually maintained centrally on the server of the distributor as a
Web feed. The user can utilize a special client application, known as a podcatcher to
access the feed, check for updates and download the files. The Website acts as a contact
point for the users. In contrast to Webcasting (Internet streaming), the content is locally
stored to the user’s computer or other device ready for offline use.
Apart for their entertainment purposes, podcasts have been used in fields such as
education, and medicine. For instance, Jham, Duraes, & Sensi (2008) mention that the use
of podcasts in education in UK schools has increased in recent years, with examples of
educational institutions that use such methods being universities of Whales, Cambridge,
Dundee, Coventry and Hertfordshire (Jham, Duraes, & Sensi, 2008). Moreover, The
Massachusetts Institute of Technology (MIT) offers many of its lectures in the form of
podcasts. Similarly, physicians from Royal Sussex County Hospital use the Social Media
method to podcast otolaryngology surgical procedures in order to enhance undergraduate
and postgraduate doctors’ experience and enable self-directed learning (Jham, Duraes, &
Sensi, 2008). The Department of Radiology of the John Hopkins University publishes
lectures weekly and has over 3,000 subscription requests in a five-month period (Rowel et
al. 2006 as cited by Jham, Duraes, & Sensi, 2008). In a similar way, the Society of Critical
Care Medicine (SCCM) has implemented the iCritical Care Podcast to enable critical care
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clinicians access to audio companions to articles published in the SCCM journal,
interviews, and a forum for the leaders of the SCCM to keep in touch with other members
(Savel et al., 2007 as cited by Jham, Duraes, & Sensi, 2008).
Blogs. Blogs17 (or Web logs) are Web sites containing online journals with the writers’
discussions, experiences, observations, reflections, comments and often hyperlinks to
other Web sites. Each “story” is given in the form of a post, typically displayed in reverse
chronological order (the most recent posts appear first). Blogs may be the work of a single
individual or a small group; however, the stories posted usually revolve around a single
subject. Most blogs are interactive, allowing visitors to leave comments and messages via
GUI widgets on the blogs. Blogs can serve as the writer’s online journal, as spaces to post
tutorials, to provide commentary and opinions on a particular subject, as well as function
as online brand advertising for an individual or company. Examples of prominent blogs
include The Huffington Post (http://www.huffingtonpost.com), where subjects revolve
around politics, business, entertainment, etc.; BuzzFeed (http://www.buzzfeed.com) which aims to provide snapshots of the viral Web in real time; and Mashable
(http://mashable.com) with a focus on Social Media news, but also developments in
technology, entertainment, business, etc.). Blogs are useful to disseminate knowledge in
an informal way.
To measure the impact of your blog, you can take the number of comments to your
post or the sharing of your post as measuring unit. Additionally you can also use web
traffic analysis tools such as StatCounter (http://statcounter.com/) to see how many
people visited your blog in total. Additionally, tools mentioned in the static dissemination
section can also be employed to measure the feedback and impact of blogs.
Microblogs. Micro-blogs differ from traditional blogs in the size of the content posted:
typically small elements of content such as short sentences (around 140 characters),
individual images or links. These short messages bear the names of micro-posts
(Lohmann, Burch, & Schmauder, 2012) and their themes can range from personal
messages, thematic ones (such as science announcements, movie facts, etc.), to
advertisements and sales (Ostrow, 2009). Users post messages to the application website
via the web or text message. The message or “tweet” is then forwarded to their network of
friends and followers (contacts which have subscribed to the user). The main advantage of
micro-blogging lies in its immediacy – users do not need to be at their computer to
participate. The most notable micro-blogging services are:

17

Definition provided by the Merriam-Webster
http://www.merriam-Webster.com/dictionary/blog.
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Online

Dictionary,

available

at:

•

•

Twitter (https://twitter.com/): Launched in 2006, Twitter is possibly the most
known example with more than 500 Million Registered Users18. Users can
post and read messages with up to 140 characters, known as “tweets”.
Tumblr (www.tumblr.com/): Launched in 2007, Tumblr allows users to post
text messages, photos, music or video on a short blog called “tumbelog”. As
of September 7, 2012 Tumblr has over 72.1 Million blogs19.

The measuring units of Microblogs depend on the used service. For Twitter that would
be number of tweets, followers, re-tweets and mentions, whereas for Tumblr the number
of notes and re-blogs is important. Both, Twitter as well as Tumblr, do not offer a built-in
tool for impact measurement, but there exist various third party tools who provide this
service such as TwitterCounter (twittercounter.com/) or whos.amung.us
(whos.amung.us/).
Email and Email lists. Email is short for electronic mail, and a means of exchanging
digital messages from a sender to one or multiple recipients. Most mainframes,
minicomputers, and computer networks have an e-mail system. Some electronic-mail
systems are confined to a single computer system or network, but others have gateways to
other computer systems, enabling users to send electronic mail anywhere in the world.
Companies that are fully computerized make extensive use of e-mail because it is fast,
flexible, and reliable. Although different e-mail systems use different formats, there are
some emerging standards that are making it possible for users on all systems to exchange
messages. 20
An Email list is a collection of email addressed identified by a single name such as
“mail-lists@xy.com”. When an email is sent to the email list, it is automatically
forwarded to all the addresses in the list. This is a particularly effective way to
communicate with a group because you can broadcast a message or document to everyone
in the group at once.21 Email lists are a proven means of facilitating group discussion and
broadcasting information.
The impact measurement of emails is quite difficult. A clue for the sender of the email
can be the number of replies, or – if he requested this function prior to sending the email –
the number of message disposition notifications. For Email lists the measurement unit is
the number of subscribers to the list; however, a high number of subscriptions only
guarantees a high number of recipients but not a high number of actual readers of the
newsletter.

18

Available at: http://www.mediabistro.com/alltwitter/500-million-registered-users_b18842.
Available at: http://www.tumblr.com/about.
20
Definition provided by the Webopedia Online Dictionary, available at:
http://www.webopedia.com/TERM/E/e_mail.html.
21
Definition provided by the Webopedia Online Dictionary, available at:
http://www.webopedia.com/TERM/M/mailing_list.html.
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Chat and instant messaging applications. An additional way to instantly communicate
and disseminate information is using chatting and instant messaging applications.
Chatting or instant messaging means to participate in a synchronous exchange of remarks
with one or more people over a computer network. It's a text-based communication that is
live or in real-time. Any typed text is received by the other participant(s) immediately.
This is different from other text-based communications such as email.22 Most common
chat/instant messaging applications are:
•

•

•

•

•

Skype (www.skype.com/): released in 2003, and purchased by eBay in 2005,
Skype is a free voice over internet protocol (VOIP) service that enables users
to communicate across the internet using texted messages, voice, video, as
well as share documents, screens (share one’s activity on one computer with a
user from another computer), etc.
Yahoo! Messenger (http://messenger.yahoo.com/): Yahoo! Messenger is an
instant messaging service which includes text messaging, voice calling and
file sharing.
Windows
Live
Messenger
(http://windows.microsoft.com/enUS/messenger/home): This is Microsoft’s instant messaging service, which
provides text messaging, file sharing and voice and video calling.
Google Talk (http://talk.google.com/): Google Talk is an instant messaging
service, which is integrated with Gmail (free email service from Google) or
available as a separate application.
Facebook Messenger (https://www.facebook.com/about/messenger): an
instant messaging service application provided by Facebook, similar to the
browser-integrated version.

Using Chat and instant messaging applications you can answer questions of customers
immediately and disseminate the right pieces of information, at the right time, to the right
recipient. To measure the impact of an instant message application you can use the
number of your contacts or replies as measuring units.
Similarly, social network sites can be used as a means of spreading dynamic
information. Social network content is dynamic in the sense that is provides information
that will expire after a period of time and be important only for that period and moment.
However, as it focuses more on creating communities than on the temporal and geospatial
aspect of the information, the details regarding this channel category are discussed in
Section 2.2.5.

22

Definition provided by the ComputerHope Online Dictionary, available at:
http://www.computerhope.com/jargon/c/chat.htm.
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2.2.3.

Dissemination through Sharing

The Internet was originally designed to share information on research and
development in scientific and military fields around the world (Howe, 2012). At that
time, the focus was on sharing of raw data but nowadays mainly text-, image-, sound- and
video-files are shared. In the past, file sharing was mainly practiced through Peer-to-Peer
software clients. Peer-to-Peer (short P2P) “are computer systems which are connected to
each other via the Internet. Files can be shared directly between systems on the network
without the need of a central server. In other words, each computer on a P2P network
becomes a file server as well as a client. … ”23 Common P2P programs are Kazaa or
Limewire. These days, various hosting services are available that enable users to share
files (audio, video, images, etc.) or text without the use of hardcopies. After the users have
uploaded their files to a website, the hosting service stores the file to its server. So
compared to the P2P, users do not have to host their files on their computer but can store
it on the server of the hosting service provider. Another feature of current applications is
the fact that they are usually specialized on single types of files, such as images, videos,
slides, etc. In the following, we present a list of applications classified on the format of the
file that needs to be uploaded.
Videos are an excellent method of presenting a company or a product to a wide
audience in a highly interactive way. For instance, an enterprise can use a video to
promote a product, to create viral campaigns, or to simply connect with users (such as the
use of video blogs). Hosting services that allow the sharing of video files include:
•

•

•

YouTube (www.youtube.com/): 790 million visitors per month. Users can
upload, view and share videos. Videos can be watched without the need to
register an account.
Vimeo (http://vimeo.com/): 8 million registered users and 65 million unique
visitors24. Video-sharing website that allows the upload, viewing and sharing of
videos.
VideoLectures.net (http://videolectures.net/): For videos of academic talks;
allows the option of adding slides.

YouTube offers a tool called YouTube Analysis which provides a detailed overview
on the Impact of the enterprise’s videos by counting the number of views, likes and
dislikes, comments, shares, and subscriptions to your YouTube channel. Vimeo has a
similar tool which is only available for Pro account users. Apart for the statistics on
number of plays, loads, likes and comments, you also get an overview on the areas where
your visitors come from. VideoLectures uses a star rating system to measure your
23

Available online: http://www.techterms.com/definition/p2p.

24

Information available at: http://venturebeat.com/2012/01/24/vimeo-new-design/#s:vimeo-old-1.
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popularity but each video has additionally social network counters (Tweets, Facebook
likes, +1s,…).
Another file format that can be used in a dissemination-through-sharing campaign is
image file. For instance, when an enterprise releases a new product, it can share images
depicting said product with prospective clients through an image sharing platform.
Services that allow the hosting of image files include:
Flickr (www.flickr.com/): it has 51 million registered users25; users require an
account to post and comment on pictures, but the viewing the images hosted in
usually free (provided that the user posting does not have a restricted account).
Pinterest (http://pinterest.com/): it has 10.4 million registered users 26 and
enables a pin board-Style photo sharing that allows users to create and manage
theme-based image collections. Posting and commenting requires either a
Pinterest account or a Facebook one, however viewing is public.

•

•

For Flickr and Pinterest impact can be measured by the number of likes, views and
comments. With the Flickr Pro account you get an analysis tool giving you an overview
on the number of visitors to your account and your most visited photos.
An important dissemination format for research institutes are slides. Slides can be
used to present a new technology, a new discovery or technique to an audience in a
fashion similar to a lecture hall. Hosting services that allow the sharing of slides include:
•
•
•
•

•

SlideShare (www.slideshare.net/): with 29 million visitors per month 27 ,
SlideShare allows users to upload slide decks privately or publicly.
MyPlick (www.myplick.com/): an easy method of showing slides and
presentations online.
Slideboom (www.slideboom.com/): allows users to upload and share
presentations with family, friends, coworkers, etc.
SlideServe (www.slideserve.com/): upload and share presentations publicly
and privately. It allows the embedding or emailing of presentations to social
networking sites, blogs and friends.
Prezi (http://prezi.com/): a	
  cloud-‐based	
  presentation	
  software	
  that	
  opens	
  up	
  
a	
  new	
  world	
  between	
  whiteboards	
  and	
  slides.

The SlideShare pro account offers statistics which help to analyse the impact of a
slideset. It gives you an overview on the number of total view, downloads, tweets and
likes of your presentation. Generally, for each such website a measurement unit is the
25

Information available at: http://advertising.yahoo.com/article/flickr.html.
Information available at: http://techcrunch.com/2012/02/11/pinterest-stats/.
27
Available at: http://techcrunch.com/2012/05/03/linkedin-acquires-professional-content-sharingplatform-slideshare-for-119m/.
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number of views (or subscribers), or, if the platform allows it, a unit that shows how well
the presentation has been received (similar to a “Like” button).
Social Bookmarking provides a method for users to organize, store, manage and
search for bookmarks or resources. It should be noted that instead of sharing the actual
resources, users share the bookmarks that refer to them. If a page related to an enterprise
or an enterprise’s product or service has high votes on such platforms, it can increase the
visibility for that enterprise. Additionally, Social Bookmarking services can be used to
share reviews, and administer and filter information.
•

•
•

•

Delicious (delicious.com/): formally Del.icio.us, it has 5.5 million visitors per
month, and it allows users to store, share and discover web bookmarks
(EbizMBA, 2012);
Digg (digg.com/): with 25.1 million visitors per month, it enables users to vote
web content up or down (called digging and burying) (EbizMBA, 2012);
StumbleUpon (www.stumbleupon.com/): with 17.5 million visitors per month,
StumbleUpon is a discovery engine that finds and recommends web content to its
users (EbizMBA, 2012).
Reddit (www.reddit.com/): with 16 million visitors per month. Users can submit
content in the form of either a link or a text “self” post (EbizMBA, 2012).

The measuring units vary depending on the service. For Delicious you can take the
number of links, comments, saves and stacks, whereas for Digg it would be “diggs”, for
stumble upon likes and dislikes and for reddit the number of comments, vote ups or
downs. The services have built-in in social network counters (tweets, links) and counters
of views to measure the impact.

2.2.4.

Dissemination through Collaboration

Collaboration means to work together, especially in a joint intellectual effort.28 In a
collaboration effort, individuals are required to work together in a coordinated fashion,
towards a common goal. For this purpose, a variety of collaborative software has been
designed to help facilitate action-oriented teams working together over geographic
distances, and by providing tools that aid communication, collaboration and the process of
problem solving. Additionally, some collaborative software support project management
functions, such as task assignments, time-managing deadlines, and shared calendars. The
artefacts, the tangible evidence of the problem solving process, and the final outcome of
the collaborative effort, require documentation and may involve archiving project plans,
deadlines and deliverables.
28

Definition provided by: http://www.thefreedictionary.com/collaboration.
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Collaborative tagging. Collaborative tagging describes the practice by which users add
metadata (in the form of non-hierarchical keywords or descriptive terms) to shared content
(e.g. Internet bookmarks, images, files, etc.) (Golder & Huberman, n.d.). Collaborative
tagging differs from the process of assigning keywords to document repositories or digital
libraries as they are not performed by an authority (such as an administrator or librarian).
Anyone can freely attach keywords or tags to content. The lack of an authority figure is
most useful when there is too much content for a single individual to classify (Golder &
Huberman, n.d.). In some sites, collaborative tagging also bears the name of
“folksonomy”, which is short for “folk taxonomy”; however, there are debates on whether
the term should describe such keyword assigning process (Golder & Huberman, n.d.).
Examples of Web sites which employ collaborative tagging include Delicious, which
allows users to collaboratively tag shared Website bookmarks. With the help of
collaborative tagging an enterprise can provide way-finders for other users or customers to
explore information on a certain topic.
Wikis. A wiki is a web platform where users can add, modify or delete content via a
web browser using simplified mark-up language or a rich-text editor. Wikis serve many
different purposes, such as knowledge management and note taking. Visitors/Users are
involved in an on-going process of creation and collaboration that constantly changes the
Web site landscape. However, once created, the information remains static until it is
edited or deleted by another user (thus the inclusion of Wiki’s in both static and
collaboration dissemination channels). Although primarily a means for internal
collaboration, it can also become a dissemination channel if external visitors have read
access (Fensel et al., 2012). It should be noted that write access cannot be provided to
unauthorised users due to the risk of spamming. As a wiki page might show a more
intensive internal interaction than a homepage, the reader can gain a better and more detail
understanding of the results and achievements published externally.
The most popular wiki is Wikipedia, a free, collaboratively edited and multilingual
Internet encyclopaedia, with over 22 million articles written by volunteers around the
world. Additionally, more specialized wikis exist. For instance, for travel purposes
Wikitravel provides a web-based collaborative travel guide project.
Online Document and Application Collaboration. Online Document and file
collaboration are systems that allow users to access a single file or document from their
respective computer and work on it simultaneous.
•

•

Google Docs (https://docs.google.com/) - is a free, web-based office suite
and data storage service. It allows users to create and edit documents online
while collaborating in real-time with other users.
PrimaryPad (http://primarypad.com/) - is a web-based word processor
mainly for schools.
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•

Collabedit (http://collabedit.com/) allows people to collaboratively work
simultaneously together on codes.

Collaborative software allows the dissemination of information between partners and
members of an enterprise who are not working in the same geographical location though
cooperation and collaboration. It is not easy to measure the impact of collaboration
services. In general it can be said that the success of a collaboration channel can either be
observed instantly (e.g. finished Google Document) or over a long period of time (e.g.
creating software, platforms, etc.). Assessing the success of such a dissemination
campaign relies on verifying the accumulated knowledge from each partner involved in
the collaboration process.

2.2.5.

Dissemination through Group Communication

Group communication can be used to share and exchange information but also to
collect feedback or discuss certain issues.
Social Networks: An additional community aspect is offered by social networks which
provide a community that multi-directionally shares news, photos, opinions, and other
important aspects. Social networks are computer networks that connect people or
organizations who share social relationships or common interests and goals (Garton,
Haythornthwaite, & Wellman, 1997). Usually, the social network services can be accessed
through a Website that provides means for users to interact over the Internet, such as
email, instant messaging, posts, etc. Users are represented through their profile containing
their personal information, as well as user-uploaded material, such as images, videos, etc.
Users have their own personal contacts and their own methods of organizing them. For
instance, one user may be included in the “Close Friends” category of another user, while
the other might include him in the “Acquaintances” category. Content is generated in the
form of posts, status exchanges, as well as through the documents that are posted or voted
inside the user’s profile. In some cases, the social network providers allow users to upload
pictures, add multimedia content or modify the look and feel of their profile. Notice that
Social Networks typically offer not only one, but several channels of dissemination.
Examples for well-known Social Network platforms are
•
•

29

Facebook (www.facebook.com/) - launched in 2004, it has more than 955
million monthly active users29 the most popular social network worldwide.
Google+ (https://plus.google.com/) - launched in 2011, it has around 250
million30 users.

Information taken from: http://newsroom.fb.com/content/default.aspx?NewsAreaId=22.
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•

•

LinkedIn ( www.linkedin.com/) - launched in 2003, it is a social network for
users in professional occupations with more than 100 million registered
members31.
XING (www.xing.com/) - launched in 2003, it is similar to LinkedIn in
purpose – it is a platform for professionals; it has more than 12 million
members32.

For social networks, the measuring units and analysis tools depend on the service
provider
• Facebook: The tool Facebook Insight (www.facebook.com/insights/)
provides aggregated, non-personal identifiable information to facebook page
owners and Facebook platform developers. It offers statistics for likes, reach
and “talking about this”.
• Google+: Google+ has no build-in statistic tool. To measure the impact you
can track the number of “+1s”, links shared and comments per post.
• LinkedIn: The build-in tool LinkedIn provides allows users to get an
overview on the number of views, and appearances in search of one’s profile
and its development over the last month. For companies offering jobs, it
additionally provides statistics over the number of applies and shares to a job
advertisement through LinkedIn.
• XING: For paying users XING offers a build in analytics tool, to compare
number of visitors or subscriptions in various time periods.
Internet forums and Message Boards. Internet Forums and Message boards are web
applications for managing user-generated content. The main characteristic of such
platforms is the fact that they governed by a set of rules, such as fixed discussion topic,
membership requirement for read/write inside the group, etc. Moreover, users have a
specific designated role, e.g. moderator, administrator, staff, user, etc. The largest unit of
communication is the thread (a chronologically filtered list of messages) and the smallest
is the post (a single message). In comparison with chat or instant messaging services a
forum users do not have to be online at the same time to write or read messages (i.e.
communication is asynchronous). Forums can be used to spread information on a certain
topic, fitting to the general theme of the forum and so reach a potential target group.
To measure the impact on internet forums and discussion boards, one can either use
build in methods or third party applications (Social Media monitoring tools, see more in
Section 3). Measuring units are the number of discussions (both threads and posts),
30

Information taken from: http://www.engadget.com/2012/06/27/google-has-250-million-usersmore-mobile-than-desktop.
31
Information taken from: http://blog.linkedin.com/2011/03/22/linkedin-100-million/.
32
Information taken from: http://corporate.xing.com/english/investor-relations/basicinformation/qa/#c1846.

24

members, likes or dislikes, and comments. Additionally, other interesting measuring units
are the number of topics (as forums are not always confined to a single discussion subject)
and the number of ramifications for a threaded conversation.
Online Discussion Groups: Online discussion groups offer a hybrid between an
electronic mailing list and an Internet forum, as group messages can be read and posted by
email or on the group’s webpage similarly to a web forum. Online discussion groups are
a good means of dissemination within a group that shares common interest, as the purpose
of the services is to enable collaboration, knowledge and information sharing, as well as
open discussions. Examples of online discussion groups include:
•

•

•

Google Groups (groups.google.com/), a service form the Google Inc, which
started in 1995. Users can search for groups related to their interests or start
new groups specialised on a discussion topic.
Facebook Groups (www.facebook.com/about/groups/) - is a feature of the
Facebook social network and you have to be registered to use them.
Facebook Groups are not intended for use by companies to disseminate
information to potential customers (for this purpose Facebook Pages have
been created), but to enable discussions between members who share a
common interest.
Yahoo! Groups (groups.yahoo.com/) - allows users to post and read
messages by email or on the group’s website.

Important measuring units for online discussion groups are the membership size
(number of members) and the number of core contributors (how many members
contribute on a regular basis), interconnectedness and network density, the shared
language, the extent of the communication activity (number of threads, posts, active
discussions, etc.), noise level (how much distortion and spam are present in the
discussions in the form of unrelated content, commercials, and other disruptive material).
These factors can either be measured manually by the group’s owner, or through the use
of built in applications offered by the online discussion group provider.
The following table (Table 2) presents an overview of the features provided by the
built in online discussion groups impact and feedback measurement units:

Feature
Show number of
members
Show number of
posts
“Health” (activity)
measuring
mechanism

Google Groups
Yes

Yahoo Groups
Yes

Yes
5 star rating system
(users)

Yes
Internal, owner can
add
other
mechanisms
(e.g.
“like” buttons on
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Facebook Groups
Yes
No
Like button on group
page and individual
comments

Polls

No

pictures);
Management
Features to
activity
Yes

Group statistics

No

No

track
Yes
No

Table 3: Overview of built-in Online Discussion Group feedback and impact analysis tools for
the selected service providers: Google, Yahoo!, and Facebook.

2.3.

Semantic Based Dissemination

The progress of technology and the development of Web 2.0 have given birth to a
wealth of information that is becoming increasingly difficult to disseminate and make
sense of. In this perspective, semantic technology can aid in the dissemination process
creating data that is already inter-linked, semantically described and easy to interpret by a
machine. The idea is to not create a collection of loosely connected pages, but an
enormous database that can be queried, filtered and re-assembled (Knowledge.Wharton,
2005).
Traditionally, web pages have been retrieved using search engines. Search engines
have been used since 1993 and, as early as 1994, their bots were indexing entire Web
pages (Jackson, 2006). The information available online is still mostly decentralized,
largely unconnected, requiring a search engine to list pages based on a set of keywords
(which are compared, most of the times, with the content of the website on a word by
word basis and not on the basis of their meaning). Although such a solution works to an
extent, the results offered are ambiguous as humans cannot communicate with a search
engine as they would with another human. For instance, a computer cannot distinguish
between the following two sentences: “I am a professor of computer science.” and “I am a
professor of computer science, you may think. Well …” (Antoniou & van Harmelen,
2005). In order to remediate these issues, the Semantic Web community have proposed
solutions and languages designed to eliminate this gap. Although semantic publishing is
not specific to the Web, it has been the driving force behind the development of the
semantic web (the so-called Web 3.0). The main characteristic is the fact that the
published information is accompanied by metadata describing the information (also called
the “semantic context”). Search engines started to exploit the semantics that are integrated
in the web pages in order to provide a richer search engine experience to the users. In this
respect, Google introduced the Rich Snippets33, which is an approach to enrich the few
lines of text that appear under every search results with detailed information that is related
to the query of the user in case the search engine can understand the content of the page.
Figure 1 demonstrates how the Rich Snippets look like in the Google results’ page. Thus,
33

http://support.google.com/webmasters/bin/answer.py?hl=en&answer=99170
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the Google crawler understood the data of those pages and extracted the review scores as
well as the price range and represented them in the appropriate way.

Figure 1: Rich snippets in Google results

In order to achieve this kind of search results for a webpage we should follow the
Semantic dissemination paradigm. Semantic dissemination could be analysed on a threedimensional system which consists of the following axis: a) Vocabularies, b) Formats and
c) Implementations. The reason of using this metaphor is the fact that semantic based
dissemination is fully realised only if the delivered solutions have components at all of the
three axes.
Vocabularies consist one of the above-mentioned axes and reflects the need of having
terms to describe the data and the content that is disseminated and shared in the Web. The
aim of adding annotations to the data and the content is to give meaning and semantics to
them in order to leverage the content to self-explanatory content which can be understood
not only by humans but also by machines. In order to achieve that we need domain
specific terms that will be used to give meaning to the content. For example a recipe has
ingredients, cooking time, preparation time, nutrition details, etc. Thus, theoretically, we
need as many vocabularies as the number of domains that exist in the activities and
processes of the civilization in planet earth.
Formats refer to the languages that are needed in order to use the vocabularies to
annotate content and integrate the semantics into the data. Thus, there are formats that are
used to describe the schemas of the vocabularies on which the vocabularies are built
(covered by sub-section 2.3.2.1). Moreover, there are formats for the data inclusion in
documents, which are the actual means of enriching the content with terms extracted from
various vocabularies. There are various formats available for data inclusion in documents
as it is presented in sub-section 2.3.2.2. Finally, there are formats that can be used in order
to make directly available in the Web data from repositories. These paradigms are covered
by sub-section 2.3.2.3.
Implementations refer to the utilities that facilitate all the aforementioned procedures
by providing the technical infrastructure. These are special repositories that are able to
store data in the formats presented in sub-section 2.3.2 and content management systems
that exploit repositories with that kind of data and offer the required functionality in order
to annotate the content in the websites.
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These three perspectives, i.e. vocabularies, formats, implementations, are discussed
and presented in the following sub-sections 2.3.1, 2.3.2 and 2.3.3, respectively.

2.3.1.

Vocabularies

On the Semantic Web, vocabularies are the various terms and relationships among
them that are used to describe a specific domain or context. The Semantic Web
community tends to call ontologies more complex collection of terms and relationships.
From a conceptual point of view, there is no special difference between vocabularies and
ontologies34. Gruber (1993) defines and ontology as a “formal, explicit specification of a
shared conceptualization”, where the key words in the definition signify (Uschold &
Gruninger, 2004):
•
•

•

•

Conceptualization: refers to an abstract model of how people think about things;
Explicit specification: refers to the concepts and relationships in the abstract
model – which have explicit names (terms) and definitions (specification of the
meaning of the concept or relation);
Formal refers to the fact that the meaning specification is encoded in a language
whose formal properties are understood (in order to remove ambiguity prevalent
in natural language);
Shared – generally refers to be used and reused across different applications and
communities.

An ontology is used by an agent, application or other information resource to declare
what term the agent uses and what the terms mean (Uschold & Gruninger, 2004). Making
this information available enables the possibility for high fidelity semantic communication
– agents can communicate, share meaning with other agents and understand the meaning
of applications, databases and other information resources. Fensel (2003) argues that the
promise of ontologies is “a shared and common understanding of a domain that can be
communicated between people and application systems”.
Vocabularies are considered the basic building blocks for inference techniques on the
Semantic Web and their role is to help data integration and eliminate ambiguities that may
exist between terms used in different data sets. For instance, consider the application of
ontologies in the field of health care: medical professionals use them to represent
knowledge about symptoms, diseases and treatments, while pharmaceutical companies
used them to represent information about medicine, dosages, and allergies. By combining
this knowledge from two related fields with patient data, a whole range of intelligent
applications 35 are enabled (such as decision support tools for search for possible
34

Vocabularies by W3.org: http://www.w3.org/standards/semanticweb/ontology

35

Vocabularies by W3.org: http://www.w3.org/standards/semanticweb/ontology
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treatments, systems that monitor drug efficiency and side effects, tools that support
epidemiological research, etc.). Additionally, vocabularies can be used to organize
knowledge, such as manage large collections of books, historical artefacts, news reports,
etc. Therefore, a vocabulary can be considered a special form of (usually lightweight)
ontology. In some cases, vocabularies are mere collections of URIs with a described
meaning36.
The most popular vocabularies are analysed in the remaining of this section. In
general, the number of the vocabularies is increasing exponentially as people and
companies face new problems and their needs are not covered by the existing
vocabularies. The Linked Open Vocabularies37 (LOV) initiative intends to gather all the
existing vocabularies (described in RDFS or OWL) at their endpoint and make them
available to the community via an internal search engine. The search functionality can be
used to search for terms among the vocabularies stored in their repositories. The project
has gathered 302 vocabularies until October 2012. Furthermore, a classification of these
vocabularies has been considered in order to categorize them, make the navigation easier
and add metadata on the usage of the vocabularies. In this respect, the main classes that
have been identified are related to the Web, Science, Market, Media, Where & When, City,
Library and General and Meta.

36
37

http://semanticweb.org/wiki/Ontology
Linked Open Vocabularies: http://lov.okfn.org/dataset/lov/
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Figure 2: Illustration of the Vocabulary space in classes (as of October 2012)	
  

According to the aforementioned volume of vocabularies it is impossible to review all
of them and provide information regarding the usefulness and effectiveness of them. Thus,
we have selected a portion of vocabularies that are popular and broadly used by
organisations in the market and research institutes. These are: the Dublin Core, the FOAF,
the SIOC, the GoodRelations and Schema.org.
Dublin Core refers to a standard of semantic vocabulary defined by the Dublin Core
Metadata Initiative in 1995 (Dublin, Ohio), which consists of fifteen properties meant to
be used to describe resources for the purpose of discovery. The name “core” refers to the
fact that its elements are broad and generic, which can be used to describe a wide range of
resources: video, images, web pages, etc. and physical resources such as books and
objects (e.g. artworks) (DCMI, 2012). The full set of Dublin Core metadata terms are
provided on the Dublin Core Metadata Initiative (DCMI) website and are intended to be
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used in combination with terms from other, compatible vocabularies in the context of
application profile, in accordance with the DCMI Abstract Model (DCMI, 2012). An
example of a Dublin Core record can be seen in Figure 3.

Figure 3: DC metadata record for this38 document

FOAF (abbreviated from “friend of a friend”) is a RDF based schema to describe
persons and their social network in a semantic way. The purpose of the vocabulary is to
create a Web of machine-readable pages describing people, the links between them and
the things they create and do (FOAF Project, n.d.). FOAF is defined as a dictionary of
terms, where each term is either a class (the thing we talk about in FOAF) or property (the
various kinds of links and things) (Brickley & Miller, 2010). The result of a FOAF Project
is a network of documents describing a network of people. Grouped in broad categories,
the main FOAF terms are (Brickley & Miller, 2010):
•

•

38

Core – classes and properties that form the core of FOAF which describe the
characteristics of people and social groups that are independent of time and
technology;
Social Web – terms used for describing Internet accounts, address books and
other Web-based activities;

Code taken from: http://dublincore.org/documents/dcq-html/
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•

Linked Data Utilities – “demonstration” terms that serve educational
purposes, alongside a few technical utility terms that support wider
information linking efforts.

The example in Figure 4 is a basic document describing a person using FOAF (code
was provided by (Brickley & Miller, 2010)):
<foaf:Person
rdf:about="#danbri"
xmlns:foaf="http://xmlns.com/foaf/0.1/">
<foaf:name>Dan Brickley</foaf:name>
<foaf:homepage rdf:resource="http://danbri.org/" />
<foaf:openid rdf:resource="http://danbri.org/" />
<foaf:img rdf:resource="/images/me.jpg" />
</foaf:Person>
Figure 4: FOAF code block describing a person.

FOAF was designed to be used alongside other dictionaries (“schemas” or
“ontologies”). For instance, SPARQL can be used as a query language for consulting
databases of FOAF data, while SKOS explores the problem of describing topics,
“folksonomies” and subject hierarchies using FOAF (Brickley & Miller, 2010).
SIOC (Semantically-Interlinked Online Communities) Core Ontology provides
concepts and property to describe information from online communities (such as message
boards, wikis, blogs, etc.) on the Semantic Web (Berrueta, et al., 2010). SIOC is an
application of the Resource Description Framework (RDF) as the subject of online
communities has many competing requirements and a standalone format would not
capture them or would lead to the description of the requirements in a number of
incompatible formats (Berrueta, et al., 2010).
In order to achieve its goals, SIOC relies on a complete food-chain consisting of three
main stages: (1) production data, (2) finding and crawling data and (3) using data. The
first step requires a vocabulary for modelling data and applications to produce it,
including exporters for existing applications, RDBMS to RDF mapping systems and
native SIOC-based applications (Breslin et al., 2009). SIOC data must be efficiently found
and queried in order to fit with the distributed nature of the Web. In order to achieve this
goal, step two efforts include applications such as Semantic Radar, a Firefox plug-in to
discover RDF data, as well as Sindice (Breslin et al., 2009). The third step involves
developing applications that produce SIOC data, as well as ones that can re-use it. See
Figure 5 provides an example of a blog entry using SIOC.
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Figure 5: Example of a very basic document describing a blog entry using SIOC39.

GoodRelations is a lightweight ontology for annotating offerings and other aspects
of e-commerce in the Web (Hepp, 2011) and is the only OWL DL ontology officially
supported by both Google and Yahoo. The ontology provides a standard vocabulary for
expression most of commercial and functional details of e-commerce scenarios, such as
eligible countries, payment and delivery options, quantity discounts, opening hours, etc.
(Hepp, 2011). The goal is to define a data structure for e-commerce that is (Hepp, 2011):
•
•

39

Industry neutral – can be used for consumer electronics, cars, tickets, real
estate, etc.;
Valid across the different stages of the value chain – from raw materials
through retail to after-sales service;

Code provided by: http://rdfs.org/sioc/spec/.
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•

Syntax – neutral – should work in microdata, RDFa, RDF/XML, Turtle,
JSON, or any other popular syntax.

The goals are achieved using four entities for representing e-commerce scenarios: (1)
an agent (e.g. a person or organization), (2) an object (e.g. a house, a car, etc.), (3) a
promise (offer) to transfer some rights (such as ownership, temporary usage, etc.) on the
object or to provide the service for a certain compensation (e.g. an amount of money)
made by an agent, and (4) a location from which this offer is available (Hepp, 2011). Thus
the foundation of GoodRelations is the Agent-Promise-Object Principle found across most
industries. The main classes found in GoodRelations are gr:BusinessEntity (for the agent,
i.e. the company or individual), gr:Offering ( for an offer to sell, repair, lease something,
or to express interest in such an offer), gr:ProductOrService (for the object or service),
and gr:Location for a store or location from which the offer is available. An example of
GoodRelations can be seen in Figure 6.

Figure 6: Example GoodRelations available online at 40

Therefore, when we talk about anything we use a particular vocabulary to express it.
For instance, if you want to talk about People, the vocabulary provides specific terms,
40

Code provided by: http://www.heppnetz.de/projects/goodrelations/primer/.
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such as name and telephone number. It should be noted that the current paper uses each
term of a vocabulary as a potential dissemination channel. For instance, we can publish
pieces of information using the following vocabulary terms: schema:url, foaf:topic,
dc:creator, dc:date, dc:subject, and dc:title.
Schema.org. Similarly to publishing of semantic documents, when we want to mark
up things in the Web, we need to specify which vocabulary we are using. In this respect,
the four major search engines (Google, Yahoo!, Bing and Yandex) released the
Schema.org to talk about common things in the web that are of interest to search engines,
such as people, places, reviews, recipes, offers and events (Sporny & Digital Bazaar,
2012). Schema.org is intended to help site owners and developers learn about structured
data and improve how their sites appear in major search engines, as well as provide an one
stop source for webmasters looking to add mark-up to their pages. One of the main
benefits of Schema.org lies in its simplicity. It includes schemas for a large number of
concepts and domains, such as creative works (e.g. movies, music, TV, shows), places,
products, organizations, lodging businesses, etc.
Therefore, schema.org intends to be the de-facto source of vocabulary terms at the
description of content in the Web. This initiative could be understood as the
“communication protocol” between search engines and User Created Content (UGC) that
is published in web pages, because the search engines define via the schemata of
schema.org the terms that they will recognise and treat in a meaningful (also known as
semantic) way while crawling the Web. The impact of this specification to the humanity
has already started to break through, as the search engines can better understand the
search terms of the users when they are searching for information in the Web.
The following figure (Figure 7) illustrates the usage of the recipes schema of
schema.org by Google when searching for in the Web. The left part of the figure
demonstrates the menu that appears when we click to search for recipes, and contains a
list of ingredients that are often related to the recipe that we are searching for, a list of
options regarding the cooking time and the calories that are included in the food that will
be created by following the recipe. The right part of the figure demonstrated the
correlation of this structured search with the vocabulary for recipes that is defined in the
scope of the schema.org project. Thus, recipes web pages would benefit in terms of traffic
in case they exploit the schema.org vocabulary, because the Google’s crawler will be able
to distinguish with much more precision than the old days if the offered recipe matches
with the search query of the user.

35

Figure 7: Searching for recipes with Google in correlation with schema.org Recipe vocabulary

2.3.2.

Formats

The previous section presented the need and the usage of vocabularies for annotating
the content in the Web. The next step in annotations is the decision of the format that can
be used to describe and integrate the annotations in the HTML pages. Therefore, the
current section presents information related to the formats that can be used for the
annotations in the dissemination process but also presents formats for the description of
schemas and direct data publication.
To satisfy the needs of different application fields, W3C offers a large variety of
techniques to describe and define different forms of vocabularies in a standard format,
which include RDF and RDF Schemas, Web Ontology Language (OWL), and the Rule
Interchange Format (RIF). Choosing amongst these technologies is largely dependent on
the rigor required by the specific application. Semantic information can be published
using two main methods: publish documents directly in semantic languages such as RDF
and OWL, or by embedding formal metadata in documents using mark-up languages, such
as RDFa, microformats, or microdata.
The various formats are presented in the following sub-sections. Thus, sub-section
2.3.2.1 discusses the formats that can be used to represent the specification of schemas;
sub-section 2.3.2.2 presents the formats that are used to include data in documents; and
subsection 2.3.2.3 talks about the direct data publication by following the paradigms of
Linked Data, Open Data and Linked Open Data.

2.3.2.1.

Formats for schemas

There are various formats of adding machine-processable semantics to data. The most
important formats are presented in the following (as mentioned in Figure 8).
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Figure 8: Semantic Technology Timeline.

Resource Description Framework (RDF) is a standard model for data interchange
in the Web that offers interoperability between applications that exchange machinereadable information in the Web (Brickley & Guha, 2004). Its main purpose is to enable
automatic processing of Web resources by defining a mechanism to describe them without
making assumptions on the application domains (the mechanism’s definitions should be
domain neutral, but suitable for describing any domain). The RDF data model is a syntaxneutral way of creating subject-predicate-object expressions and evaluating their
equivalence in meaning (verifying whether their model representations are the same). The
data model contains three types of data: resources (all things described by RDF
expressions), properties (specific characteristics, aspect, attributes, relations used to
describe resources) and statements (the triple composed of subject, predicate and object).
Resources can be divided into groups called classes. An example of RDF code and RDF
graph are presented in Figure 9.

Figure 9: RDF code example

RDF Schema (RDFs). A schema is a collection of classes. RDFs extends the RDF
standard with the means to specify domain vocabulary and object structures, enabling
enrichment of the Web with machine-understandable semantics. Classes (groups of
resources) are organized in a hierarchy which are extensible through subclasses and
provide incremental modifications to the base schema. Schemas can be shared, thus RDF
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supports the reusability of metadata definitions, allowing agents to trace the origins of
schemata they are not familiar with and perform meaningful actions on metadata they
were not originally meant to process. Classes in RDFs are similar to those in object
oriented programming languages, thus they allow to be defined as instances of classes,
and subclasses of classes. Figure 10 presents an example of RDF facilities.

Figure 10: Example of RDFs facilities provided by W3Schools41

OWL (Web Ontology Language) is a family of knowledge representation languages
indented to be used when the information contained by documents needs to be processed
by applications, as opposed to humans (McGuinness & van Harmelen, 2004). OWL can
be used to explicitly represent the meaning of terms in vocabularies and the relationships
between them (thus, can be used to represent ontologies) as it has more facilities for
expressing meaning and semantics than XML, RDF and RDFs (McGuinness & van
Harmelen, 2004). It provides three expressive sublanguages designed for specific
communities of users (McGuinness & van Harmelen, 2004):
•
•
•

OWL Lite – for users that primarily need a classification hierarchy and simple
constraints (e.g. it supports only cardinality values of 0 or 1);
OWL DL – for users who want the maximum expressiveness while retaining
computational completeness42 and decidability43;
OWL Full – for users who want maximum expressiveness and the syntactic
freedom of RDF with no computational guarantees.

OWL represents individuals (e.g. “FourSeasons”), properties – ObjectProperties
(references) and DatatypeProperties (simple values), and classes (e.g. “Hotel”). An
example of OWL code can be seen in Figure 11.
41

Code provided by: http://www.w3schools.com/rdf/rdf_schema.asp (last accessed 06.09.2012).
all conclusions are guaranteed to be computable
43
all computations will finish in finite time
42
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Individuals (instances) are used to represent objects in the domain, specific things, such as:

Figure 11: OWL code example to represent individuals (instances).

OWL 2 is a declarative language for expressing ontologies (Hitzler et al., 2009).
Appropriate tools, called reasoners, can be used to infer further information regarding the
domains of interest represented by the ontologies. Additionally, OWL 2 is not a schema
language for syntax conformance as it does not provide elaborate means to describe how a
document should be structured syntactically (Hitzler et al., 2009). Moreover, it should be
noted that although it shares some characteristics with databases (e.g. OWL 2 documents
store information), OWL 2 is not a database framework (e.g. if some fact is not present in
a database, it is usually considered false through the closed-world assumption, while in
OWL 2 it is missing and it may be true following the open-world assumption). “OWL 2 is
a knowledge representation language, designed to formulate, exchange and reason with
knowledge about a domain of interest” (Hitzler et al., 2009). OWL 2 is based on three
categories of fundamental notions (Hitzler et al., 2009):
•
•
•

Axioms: the basic statements expressed by an OWL ontology;
Entities: elements used to refer to real-world objects;
Expressions: combinations of entities to form complex descriptions from basic
ones.

OWL 2 inherits OWL 1 language features and extends them. The new features are
based on three important categories of influencers: (1) real applications, (2) user
experience, and (3) tool developer experience. An example of code can be seen in Figure
12.
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Figure 12: The figure presents the OWL2 XML Syntax for a tea ontology based on a Tea
class44.

Three complete grammars for profiles are available for OWL 2: OWL 2 EL, OWL 2
QL, and OWL 2 RL. The profiles are independent of each other, the choice of which
profile to use in practice will depend on the structure of the ontologies and the reasoning
tasks at task45:
• OWL 2 EL: useful in applications employing ontologies that contain very
large numbers of properties and/or classes;
• OWL 2 QL: aimed at applications that use very large volumes of instance
data, and where query answering is the most important reasoning task;
• OWL 2 RL: aimed at applications that require scalable reasoning without
sacrificing too much expressive power.
SPARQL (SPARQL Protocol and RDF Query Language) consists of a standard
query language, a data access protocol and a data model (RDF) (Rapoza, 2006). It offers
developers and end users a way to write and to consume search results across a wide range
of domains (e.g. personal data, social networks, music, images, etc.), as well as supports
constraining queries by source RDF graph and extensible value testing (Prud'hommeaux
& Seaborne, 2006). An example of SPARQL query can be seen in Figure 13.

Figure 13: Example of SPARQL queries.

44
45

Code available at: http://learnwebtechnologies.com/web/rdf-2/owl.
Available at: http://www.w3.org/TR/2009/WD-owl2-profiles-20090421/#Introduction.
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RIF (Rule Interchange Format) was created in the context of the rules layer of the
Semantic Web stack46 (also known as Semantic Web Cake). The motivation of the RIF
stems on the heterogeneity that exists in the rule languages domain, as there are different
paradigms, many different features and different commercial interests. This leads to
different semantics in the paradigms (Kifer, 2008). In order to bridge the gap among the
various approaches, a new recommendation is needed to serve the purpose of sharing and
exchanging rules over the Web by carefully choosing a set of interrelated dialects. Thus,
the primary goal of the RIF is to facilitate the exchange of rules while being consistent
with W3C specifications and using a modular architecture where new “modules” can be
added if needed.
SKOS (Simple Knowledge Organization System) is created to develop specifications
and standards to support the use of knowledge organization systems (KOS) such as
thesauri, classification schemes, subject heading lists and taxonomies within the
framework of the semantic web47. It provides a standard way to represent knowledge
organization systems using RDF, allowing it to be passed between computer applications
in an interoperable way, as well as allowing knowledge organization systems to be used in
distributed, decentralised metadata applications.

2.3.2.2.

Formats for data inclusion in documents

The usage of the meta tags in html pages could be considered as the first realisation
of annotations in web documents. The meta element is a multipurpose element for
representing metadata. The meta element represents various kinds of information that
cannot be expressed using the other html elements as it is stated in the HTML W3C
reference48. The standard metadata names include, just to name a few: the author name
that can be used to give information about the author of the page; the keywords name,
which is a set of comma-separated tokens, each of which is a keyword relevant to the
page; and the description name, which is a free-form string that describes the page and is
used by the search engines in the results’ list to describe the retrieved links just below the
link of the page.
As Matt Cutts, Google Software Engineer mentions on the Google Blog in September
2009, Google does not use the meta keyword tag “not at all” as “too many people have
spammed that too much” to be relevant (Cutts, 2009). On the other hand, he states that
other meta tags are still used to an extent, such as the case of meta description tag which is
used to present data in snippets. Many search engines are still cautious about using
metadata in their ranking algorithms due to the exploitation potential and the practice of

46

http://en.wikipedia.org/wiki/Semantic_Web_Stack
More available at: http://www.w3.org/2004/02/skos/intro.
48
http://www.w3.org/TR/html5/the-meta-element.html#the-meta-element
47
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SEO (Search Engine Optimization), used to improve rankings (sometimes artificially).
The description meta-tag is demonstrated in the following figure.
HTML Code:
<meta name="description" content="The World Wide Web Consortium (W3C)
is an international community where Member organizations, a full-time
staff, and the public work together to develop Web standards." />

Search engine result for the query “W3C”:

Figure 14: HTML Meta description usage

Instead of publishing semantic annotations in documents intended for the web,
machine-readable content can be added in documents meant for direct human
consumption. The straightforward way is to publish the file containing the semantic data
directly, such as providing an RDF file containing the machine-readable data. On the
other hand, a SPARQL endpoint can be offered instead of retrieving the entire RDF file,
thus enabling directed queries. Additionally, it is insufficient to just employ predefined
semantic formats and technical means. In order for the data disseminated to be retrieved
on a semantic-based, LOD vocabularies need to be reused.
Semantic dissemination of web pages. By adding machine-processable semantics to
the information, search and aggregation engines have a better chance of providing better
services in finding and retrieving information. Initially the only machine readable
information contained by websites was provided through the metadata tags. While the
original Web concentrated mainly on the interchange of documents, with the increase of
available data, the need for methods to integrate and combine data from different sources
has arose. The Semantic Web movement, led by the World Wide Web Consortium49,
encourages the inclusion of semantic content in web pages and give birth to a “web of
data”50. However, in order to create a “web of data”, two options are available: (1) nest
semantics in the content of pages, or (2) publish the data in languages designed for this
purpose, such as RDF (Resource Description Framework), Web Ontology Language
(OWL), etc.
49
50

Available at: http://www.w3.org/.
More information of the web of data available here:
http://www.readwriteweb.com/archives/web_of_data_machine_accessible_information.php.
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HTML format allows the inclusion of a variety of metadata types, such as descriptive
text, dates and keywords, as well as metadata schemes such as the Dublin Core standard,
microdata, microformats, RDFa, etc. However, the use of Meta information is strongly
correlated with the way search engines produce results. In this respect, search engines like
Yahoo, Google, Bing and Yandex display search results as collections of snippets (format
that provides the result’s title, description and URL) (NexWave, 2011). Snippets are
designed to enable the users to make sense of search engine results and determine which
are most relevant to their query. The benefits of snippets are manifold (Narayanasamy,
2012):
•
•
•

They attract attention to relevant results;
They provide instant information to the query;
Increase click-through rates.

Below is an example of snippets obtained using the keyword “semantic technology”
on the search engines mentioned above (see Figure 15):
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Figure 15: example of snippets obtained using the keyword “semantic technology”

In order to improve the quality of search results and the understanding of webpage
content by machines (such as web crawlers), semantic mark-up tagging standards have
been created. In this respect, three standards have been fiercely competing for dominance:
microformats, RDFa and Microdata (NexWave, 2011). In current web pages
(HTML/XHTML pages) there are limited ways of expressing the content for machines:
HTML elements for document structures (e.g. heading, lists, tables, etc.); HTML elements
that express various technical terms (e.g. code, kbd, etc.) and the content (Krantz, 2007).
RDFa (Resource Description Framework in Attributes) is a technique that provides a
set of mark-up attributes to augment Web page content with machine-readable metadata,
particularly enables the nesting of RDF subject-predicate-object expressions within
XHTML documents and the extraction of such triples by user agents (Adida et al., 2012).
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RDFa provides means to label content to describe specific types of information (e.g.
events, reviews, persons, products, etc.), information types known as entities or items,
which have a number of properties each (Google, 2011c). RDFa is based on attributes:
either re-using some HTML tags (often <span> or <div>) to assign brief and descriptive
names to entities and properties, or create new ones (Adida et al., 2012). None of the
attributes introduced or used by RDFa have any effect on the visual display of HTML
content.
The below figure (Figure 16) presents a comparison between a short HTML block
showing basic contact and the same block marked up with RDFa.

Figure 16: HTML vs. HTML enriched with RDFa (Code provided by Google51)

The benefits of using RDFa include data reuse (there is no need to use separate
XTML/HTML sections for the same content), the RDF content is separate from the
HTML one, the attributes are reusable, etc. By using RDFa to express Google Rich
Snippets (see Figure 17), the information contained for dissemination will be displayed in
an enhanced format on all major search engines. Moreover, enterprises can use
Facebook’s Open Graph Protocol52, which is based on RDFa to express their web pages’
51

52

More information on RDFa offered by Google:
http://support.google.com/webmasters/bin/answer.py?hl=en&answer=146898.
Facebook Open Graph Protocol available at: http://ogp.me/.
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content, such as people, places, events, movies, etc. On the other hand, RDFa suffers from
one major downside: webmasters, who may not be experts in structured data, lack the
familiarity with this technology stack, thus there would be increased cost and time
considerations in training them.

Figure 17: Example Google Rich Snippet for the keyword “CERN” (12.09.2012)

Microformats (sometimes abbreviated as µF or uF) are conventions (known as
entities) used to describe a specific type of information on a web page (e.g. events,
persons, reviews, etc.) (Google, 2011a). Similarly to RDFa, each microformats entity has
its own properties (e.g. Person has the properties name, address, job title, email address,
etc.). In general, microformats make use of the class attribute in HTML tags to assign
descriptive names to entities and their properties (Google, 2011a).
The figure below (Figure 18) presents the same HTML code block as presented at
RDFa, first as pure HTML and second enriched with microformats.
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Figure 18: HTML vs. HTML enriched with microformats (Code provided by Google53)

Microformats enable webmasters to publish a single, human readable version of their
information in HTML and make it machine readable with the addition of a few standard
class names. Therefore, the first major advantage for microformats is the lack of a
learning curve – webmasters do not need to learn a new language as they already know
HTML. Moreover, another advantage is the ease with which it can be added to a page. In
this respect, Microformats.org54 states that the standard had been built around the idea of
“paving the cow paths” – as in, they aim to support common patterns of behaviour
(Microformats, 2008). On the other hand, microformats overload the class tag which
might cause problems for some parsers (semantic information and styling mark-up
become hard to differentiate).

53

More information on microformats offered by Google:
http://support.google.com/webmasters/bin/answer.py?hl=en&answer=146897.
54
Microformats.org available at: http://microformats.org/.
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The HTML5 Microdata specification labels content to describe specific types of
information. Each information type describes a specific type of item (Google, 2011b).
Microdata is very similar to microformats; however, item and itemprop attributes are used
instead of class (Jägenstedt, 2009). An example of Microdata code block can be seen in
the following figure (Figure 19):

Figure 19: HTML vs. HTML enriched with microdata (Code provided by Google55)

For the moment, we have three competing proposals that should be supported in
parallel until one of them can take a dominant role in the Web56. RDFa integrates
perfectly with the W3C meta-data stack built on top of RDF. However, this also seems to
hamper the uptake of this technology by many webmasters that are not familiar with this
technology stack. Therefore, Microformats were developed as a competing approach
directly using some existing HTML tags to include meta-data in HTML documents.
Actually, they overload the class tag which causes problems for some parsers as it makes
semantic information and styling markup hard to differentiate. Finally, Microdata instead
introduce new tag attributes to include semantic data into HTML.
55

56

More information on microdata offered by Google:
http://support.google.com/webmasters/bin/answer.py?hl=en&answer=176035.
Compare http://webdatacommons.org/
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However, the solution to the webmasters’ inability to adopt a new language has been
tackled through the introduction of RDFa Lite. RDFa Lite is a minimal subset of RDFa
consisting of a few attributes that may be used to express semantic information in Web
documents. Although it is not a complete solution for advanced data mark-up tasks, it is
suitable for most “day-to-day needs” and can be easily learned by webmasters (Sporny &
Digital Bazaar, 2012). The lighter version is a “gentle” introduction to the world of
structured data (Sporny & Digital Bazaar, 2012).

2.3.2.3.

Formats for direct data publication

Linked Data refers to publishing of interlink structured data in the Web using
Resource Description Framework and Hypertext Transfer Protocol (HTTP) and
connecting it between different sources so that data in one source is linked to data in
another source (Bizer et al., 2009). Linked data follows a set of principles defined by
Berners-Lee in 2006 (Berners-Lee, 2009):
•
•
•
•

Use URIs as names for things;
Use HTTP URIs to enable users to look up the names for things;
Provide useful information for looking up a URI (using standards, such as
RDF and SPARQL)
Include links to other URIs to enable the discovery of more things.

The Web of Data can be accessed using Linked Data browsers in a similar way to
how HTML browsers access traditional Web documents, with the mentionable difference
that users no longer navigates between HTML pages, but between different data sources
using the RDF links (Bizer et al., 2008). The RDF connections enable users to move
through potentially endless connected sources starting with one data source. The adoption
of the Linked Data best publishing practices has enabled the extension of the Web with a
global data space that connects sources from a wide array of domains such as people,
business, books, medicine, entertainment, scientific publications, etc. (Bizer et al., 2009).
Linked data is often open, but does not have to be. Proprietary data could potentially link
to other data sources. For example, the data of the annual revenue and roadmap of a
company is confidential data. However, the decisions in the roadmap could refer and link
to government open data that are relevant and affect the activities of the private
organisation.
Open Data is related to the initiative that certain types of data should be freely
available to everyone to use and exploit in any way that they wish. Thus, Open Data is
data which any physical or legal entity can use freely in principle. This data is available in
the Web and uses common formats for the representation like XML, CSV and RDF.
Therefore, the mountain bike routes in a region or a set of points-of-interest (POIs) in a
city could be considered as Open Data. As it is mentioned in the related Wikipedia
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article57, Open Data is often focused on non-textual material as maps, genomes, medical
data, etc. For the time being, there is a worldwide initiative for publishing data that are
related to the cities. In this respect, Austria has established the data.gv.at website to
promote the concept of sharing data and freeing data and Vienna has already made public
a notable amount of data regarding the infrastructure of the city and the various activities
and developments (wien.gv.at). The largest dataset is provided by the United States
Government under the data.gov website. In a recent article at semanticweb.com58, it was
reported that the Open Government Data sets crossed the 1million threshold. About
410,000 of these data sets are from the U.S. as the goal of the U.S. government is to put
“lots and lots and lots of stuff out there” as was mentioned by James Hendler from
SemTech to the editor of the same article.

Open Data

Linked Data

Linked Open Data
Figure 20: Linked Data, Open Data and Linked Open Data

Figure 20 illustrates the relations between the above-mentioned types of data (i.e. Linked
Data and Open Data). From the intersection of the two ellipses in the Venn diagram of
this figure we have the popular Linked Open Data type.
Linked Open Data refers to data that is structured, contains connections among the
dataset and is open to the public. The European Linked Open Data project59 is one recent
example of European project that is realizing the concept of Linked Open Data in the
heritage domain. However, the most popular example of Linked Open Data is the LOD
57

http://en.wikipedia.org/wiki/Open_data
http://semanticweb.com/closing-in-on-a-million-open-government-data-sets_b29994
59
http://pro.europeana.eu/linked-open-data
58
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Project (Bizer et al., 2008) which aims to identify existing data sets available under open
licenses, convert them to RDF and publish them in the Web (Bizer et al., 2009) (see
Figure 21). The participants in the project include researchers and developers in
universities, small companies, the BBC, Thomson Reuters, the Library of Congress, the
New York Times, and the UK and US governments. Due to the project’s open nature,
anyone can participate by publishing data sets according to the Linked Data principles and
interlinking them with existing data sets (Bizer et al., 2009).

Figure 21: Linked Open Data cloud diagram illustrating the published data sets and the
relationships that link them together (as of September 2011)

2.3.3.

Implementations

To include RDFa, Microdata and microformats in web documents, content
management tools such as Drupal 7 (drupal.org/drupal-7.0) can be utilized. Additionally,
data can be exported from Drupal into Semantic Repositories to support direct RDF and
SPARQL use (see Figure 22). Semantic repositories combine features of database
management systems and inference engines. The underlying schemata are ontologies,
which enable the repositories to perform reasoning on the stored data.
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Sesame60 is a popular open source RDF database with support for RDFS inferencing
and querying. Sesame fully supports the SPARQL query language. Besides that, Sesame
offers an extensible API, which can be used to build other stores (e.g. 4store, BigData and
OWLIM are using it61) on top of Sesame or exploit further features of Sesame.
OWLIM is a family of semantic repositories, or RDF database management systems
which presents the following four main features62: (1) native RDF engines implemented in
Java; (2) delivering full performance through both Sesame63 and Jena64; (3) robust support
for the semantics of RDFs, OWL 2 RL and OWL 2 QL; and (4) best scalability, loading
and query evaluation performance.
Openlink Virtuoso65combines the functionality of a Web Server, a File Server and a
Database Server towards the realisation of one hybrid that could address any needs in
single server solution. It provides data-access with SQL, XML environment languages
(i.e. XPath, XQuery etc.) and SPARQL query language for the triple store. Moreover,
Virtuoso is an OWL reasoned. This infrastructure is used by DBpedia, Bio2RDF, LOD
Cloud Cache and many other data sets in the Web66.
Jena67 is a Java framework for building Semantic Web applications as it consists of
various components and supports a lot of features out of the box via the Jena API. Thus, it
supports reading, processing and writing RDF in XML or N-triples and Turtle format,
handling OWL and RDFS ontologies, reasoning via a rule-based inference engine, query
engine to support SPARQL queries.
AllegroGraph68 is a persistent graph database and supports SPARQL, RDFS++ and
Prolog reasoning.
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http://www.openrdf.org/doc/sesame2/users/
http://www.w3.org/2001/sw/wiki/Sesame
62
More information available at: http://www.ontotext.com/owlim.
63
More information available at: http://www.openrdf.org/.
64
More information available at: http://jena.apache.org/.
65
http://virtuoso.openlinksw.com/
66
http://www.w3.org/2001/sw/wiki/OpenLink_Virtuoso
67
http://jena.apache.org/index.html
68
http://www.franz.com/agraph/allegrograph/
61
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Figure 22: Technical methods (tools) to publish Semantic Data

To enrich the content of online presentations, one needs to add links and tasks to the
information disseminated. Tools which enable this approach include:
•

•

•

69

KIM Platform69 (www.ontotext.com/kim) – provided by Ontotext is a text
analysis platform that automatically creates links between documents, data,
domain models, and linked data. It is a pure Java application that can be
integrated with other Java software. KIM supports OWL reasoning over the
automatically extracted semantic data.
OpenCalais Web Service (www.opencalais.com/calaisAPI) – creates
metadata for the submitted content by analyzing the document and finds the
entities within it using Natural Language Processing (NLP), machine
learning and other methods. Metadata allows users to build maps linking
documents to people, companies, places, products, events, geographies, etc.;
which can be used to improve site navigation, provide contextual
syndication, create structured folksonomies, filter and de-duplicate news
feeds, or analyze contents.
Zemanta (www.zemanta.com/) – blogging helper that suggests images,
links, tags, and related articles while a user writes a blog post and in order to
promote their content.

More information available at: http://www.w3.org/2001/sw/wiki/KIM_Platform.
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2.4.

Summary

The vital importance of receiving, synthesizing and communicating information has
had a dramatic effect on our lives. Scalable dissemination processes are becoming more
and more important to attract attention, raise awareness among your audience and gain
understanding. Information can be disseminated through various channels: static,
dynamic, sharing channel, collaboration, group communication, and semantic-based. A
channel is a means of exchanging information, or rather a “place” where someone can
find or leave information. However, dissemination is nowadays not only about the
spreading of information but also the aggregation of feedback and impact, to get an idea
on the reach of your information. Thus, for each channel, measurement units and tools
must be determined in order to assess the reach and result of the dissemination campaign.
Through the classification of dissemination channels presented in sub-section 2.2 it can be
easily concluded that there is a plethora of channels available for communication and
cooperation, while the number of them is increasing exponentially. Talking about
communication channels should be clearly distinguished from channel platforms. What
differentiates a channel platform from a channel is their relationship. A platform is the
technological enabler of the channels, which means that it could contain from one channel
to a big number of them. For instance, the Facebook platform is not one single channel of
communication albeit it looks like that, as it integrates e.g. the instant private messages
paradigm, the group communication paradigm and many more others.
This multi-channel communication environment could be handled by exploiting the
power of the Semantic Technologies. Sub-section 2.3 presented the various vocabularies
and formats that do exist in the Semantic Web context. The standardisation procedures
regarding the formats of the Semantic Web stack enable the organisations to build
solutions that benefit from the semantics that are described within various vocabularies. In
parallel to the development of formats a great number of vocabularies appeared in order to
cover the needs of specific domains and concepts (e.g. people’s relationships - FOAF,
offers – GoodRelations, etc.) as it is presented in sub-section 2.3.1. Taking in
consideration the heterogeneity that this situation introduces in the Web sphere, the major
search engine providers (Google, Microsoft, Yahoo!, Yandex) announced the schema.org,
which aims to become the common vocabulary among the community of web content
producers. This initiative facilitates the dissemination of information around the globe as
the people will annotate the published data with the schema.org terms in case they would
like to make the meaning of their web documents accessible by search engines and
machines.
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3. Social Media Monitoring
“In the minute that’s elapsed since you opened this eBook, people around the world have
posted 42.000 Facebook status updates and 173.000 tweets.” (SalesForce, 2012)
SalesForce (2012) compares the wide amount of information available online today to the
overflow of the Amazon River in the rainy season: “a massive, fast-flowing torrent of
information”. With the explosion of Web 2.0 platforms that enable the creation and
propagation of User Generated Content (such as blogs, discussion forums, social
networks, and so on), consumers have at their disposal a soapbox of unprecedented reach
and power, and are no longer simply spectators, but active participants in the development
of a product or enterprise’s reputation: they can voice their complains, opinions, positive
or negative experiences regarding any product or service. These voices play a major role
in the influence of opinions of other consumers, and ultimately, in the creation and
management of brand loyalties, purchase decisions and brand advocacy (Aberdeen Group,
2008).
Companies cannot control what content customers generate; however, they can pay
close attention to it and influence it to a degree (by providing customers with services and
products that would satisfy them). Companies can influence consumer behaviour and
opinions, as well as respond to the consumer insight they generate through Social Media
monitoring and analysis by modifying their marketing messages, brand positioning,
product development, and similar activities accordingly (AberdeenGroup, 2008). For
instance, a survey conducted by Aberdeen reported that more than twice as many
companies with Social Media monitoring capabilities actively contribute to consumer
conversations than remain passive observers (with 67% versus 33%). They state that over
a third of all companies (39%) contribute to online conversations on a frequent basis and
interact with consumers in order to sway opinion, correct misinformation, solicit
feedback, reward loyalty, as well as test new ideas.
Communication with customers is vital for any enterprise. In this respect, enterprises
utilize a wide range of traditional and non-traditional methods to listen to customers. On
the other hand, in recent years, traditional methods have become more difficult to employ
due to the decrease in landline telephone coverage and the willingness (or more exactly,
lack of) of respondents to participate (Murphy et al., 2011). Moreover, traditional methods
are also more expensive than monitoring and analysing free online sources of information,
as well as more time consuming (due to the nature of traditional survey research which
involves sample identification, question construction, contact attempts, and data collection
prior to the analysis). As a result, in the last years more and more market tools and
platforms have emerged to address the need for customer listening methods, as well as
attempt to harness the wealth of information available online in the form of User
Generated Content. Although not as reliable as traditional methods (User Generated
Content is usually found in an abundance of irrelevant and “noisy” information), Social
Media monitoring offers access to real customers’ opinions, complaints and questions, at
real time, in a highly scalable way.

55

The current section introduces the concept of Social Media monitoring by presenting
its advantages, disadvantages, methods and tools required to achieve it. The main
contribution lies in the overview of what the technology has to offer today as far as Social
Media monitoring is concerned. The remainder of this section is structured as follows:
Section 3.1 presents an overview on what Social Media is; Section 3.2 offers a
classification of Social Media tools; Section 3.3 discusses the most important techniques
of the emerging field of Social Media Analysis: Social Network Analysis, Web Mining,
and Natural Language Processing; Section 3.4 is concerned with the definition and
description of Social Media Monitoring by presenting its strengths, weaknesses, a
framework for tool evaluation, as well as an overview of existing tools; while Section 3.6
offers a short summary.

3.1.

Definition and Overview

In order to define the term “Social Media”, a line must be drawn between two related
concepts that are frequently named in conjunction with it: Web 2.0 and User Generated
Content (Kaplan & Haenlein, 2009). The term “Web 2.0” appeared in 2004 when it has
been used to describe a new way in which software developers and end-users utilized the
World Wide Web: as a platform where content and applications are no longer created and
published by individuals, but which are continuously modified by all users in a
participatory and collaborative manner (Kaplan & Haenlein, 2009). Thus, platforms such
as blogs, wikis, collaborative and sharing tools have emerged and replaced Web 1.0. On
the other hand, User Generated Content refers to that content which has been created by a
user with a specific market in mind, on a platform that is viewed by a selected target
audience and which provides a relative amount of creative effort.
The remainder of this section is structured as follows: Section 3.1.1 presents a brief
history on the development of Social Media as we understand it in the present day;
Section 3.1.2 illustrates the characteristics of Web 2.0 in relation with Web 1.0 and its
effect on the development of Social Media; while Section 3.1.3 focuses on the definition
and description of User Generated Content and its role in Social Media.

3.1.1.

Brief History

In less than a couple of decades the internet has evolved in a surprising way. Initially,
it started out as a giant Bulletin Board System (BBS) that allowed users to exchange
software, data, messages, and news amongst themselves (Kaplan & Haenlein, 2009). In
the late 1990s homepages (the equivalent of today’s Web log or blog) have experienced
an increase in popularity, allowing normal users to share information about their private
lives, while in 1995 corporate Web pages and e-commerce have emerged with the launch
of Amazon and eBay. The current trend in Web 2.0 can be viewed as an evolution to the
internet’s roots, since it re-transforms the World Wide Web into what it was initially
designed to do: allow people to exchange information amongst them (Kaplan & Haenlein,
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2009). On the other hand, the two decades of technological advances have completely
revolutionized the way people can use the internet to communicate, enabling a form of
virtual content sharing that is fundamentally different and exponentially more powerful
than its 1970’s BBS predecessors.
In 1980, Tom Truscott and Jim Ellis from Duke University have created the
USENET, an online discussion platform that enabled users to read and post messages,
called articles or posts, to one or more categories, entitled newsgroups (Lueg & Fisher,
2004). However, Social Media, as we see it today, may have gained this form in 1998,
with the launch of “Open Diary” by Bruce and Susan Abelson (Kaplan & Haenlein,
2009), described as "the first Web site that brought online diary writers together into a
community" (Loughnane, 2005). A year later, the term Web log or blog has been coined.
The rise in popularity of blogs was in part a result of the emergence of websites such as
the Open Diary (mentioned before) in 1998, the launch of LiveJournal in March 1999,
Pitas.com in July 1999 (promoted by Andrew Smales as an easier alternative to
maintaining a “news page” on a Website), Diaryland in September 1999 (with a focus on
a personal diary community), and Blogger.com in August 1999. The term has been
truncated from “Weblog” to “blog” when one blogger transformed the noun into the
sentence “we blog” (Blogs, 2006), to enhance the connotation of the expression which
revolved around the concept of online communities. The growing availability of highspeed Internet had increased the popularity of User Generated Content, giving birth to
social networks such as MySpace (in 2003) and Facebook (in 2004). A more recent
addition to the concept of Social Media lies in the emergence of virtual worlds –
computer-based simulated environments inhabited by three-dimensional avatars, such as
that of Linden Lab’s Second Life (Kaplan & Haenlein, 2009).

3.1.2.

Web 2.0

The concept of “Web 2.0” was coined with a conference brainstorming session
between O’Reilly and MediaLive International (O’Reilly, 2005), where Dale Dougherty,
Web pioneer and O’Reilly VP, noted that the Web did not crash with the busting of the
2001 dot-com bubble, but will become more important than ever with exciting new
applications and sites popping up with surprising regularity. They stated that the
companies that have not collapsed marked the turning point for the Web. With this in
mind, the Web 2.0 Conference had been created.
O’Reilly argues that Web 2.0 does not have a hard boundary, but rather a
gravitational core, a set of principles and practices that tie together a “veritable solar
system of sites that demonstrate some or all of those principles, at a varying distance from
that core” (O’Reilly, 2005). Web 2.0 does not refer to any specific technological update
(i.e. one cannot say that this specific advancement in technology has determined without a
shadow of a doubt the passing from Web 1.0 to Web 2.0), as the transition had taken place
with a series of updates. An example of such an update consists in the launch of Adobe
Flash, a popular and relatively easy method of adding information, interactivity and
audio/video streams to Web pages (Kaplan & Haenlein, 2009). Similar updates include
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Really Simple Syndication, or RSS feeds for short, a family of formats used to publish
frequently updated content in a standardized format, and AJAX (Asynchronous Java
Script) which enabled the asynchronous retrieval of data from Web servers and allowed
the update of Web content without interfering with the display and behaviour of the whole
page.
Similarly, Best (as cited by Cervinschi & Butucea, 2010) states that the
characteristics of Web 2.0 are rich user experience, user participation, dynamic content,
metadata, Web standards and scalability. In an equal manner, Bart Decrem, founder of the
social-network browsing platform, Flock defines Web 2.0 as the “participatory Web”
(Bonzo & Parchoma, 2010) and mentions the following key components: (1) interlinking
people, and (2) engaging actively and interactively with content.
On the other hand, Tim Bernes-Lee considered the term “Web 2.0” a “piece of
jargon” as from his perspective, the internet was created as a “collaborative medium, a
place where we [could] all meet and read and write” (Richardson, 2006). Thus in his
vision the new version of the Web should bear the name “Read/Write Web”. He argues
that “nobody really knows what it [Web 2.0] means”, stating that “if Web 2.0 for you is
blogs and wikis, then that is people to people. But that was what the Web was supposed to
be all along” (Berners-Lee, 2006).
Kaplan & Haenlein (2009) consider Web 2.0 as the platform that enabled the
evolution of Social Media as we know it today.

3.1.3.

User Generated Content

While Web 2.0 may represent the technological foundation of Social Media, User
Generated Content or UGC consists in the sum of all ways in which people can use and
contribute to Social Media (Kaplan & Haenlein, 2009). The term became popular in 2005
and is usually used to describe the various forms of media content that are publicly
available and have been created by end-users. The Organization for Economic Cooperation and Development (OECD, 2007) argues that three main requirements must be
fulfilled in order for content to be considered UGC (Kaplan & Haenlein, 2009):
(1) it must be published either on a publicly accessible Website or on a social
networking site accessible to a specific group of people (excluding content
exchanges in emails or instant messages);
(2) it has to show a certain amount of creative effort (excluding replications of
already existing content, e.g. posting a copy of an existing article or blog
post without any modifications or commenting);
(3) it must be created outside of professional routines and practices (i.e. all
content that has been generated in relation to a market context).
User generated content is not a new concept strictly linked to the development of
Web 2.0 techniques. In fact, interactions with producers of content have been a part of
media for a long time. Examples of such interactions include letters to the newspaper, to
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the radio producers and television program producers. The term “User Generated
Content” was created to define user contributions to the new media environment. In some
contexts, the term is also called consumer generated media (Alikiliç, 2008). User
generated contents help create perfect forums which also motivate and enhance the
customer with positive power. For instance, take the example of the international Web
encyclopaedia Wikipedia.org, created through continuous user input, from simple
references and stories regarding subjects, to descriptions that resemble research
documents. Lev Grossman argues that User Generated Content is a tool that brings
together the small contributions of millions of people and makes them matter (Grossman,
2006).
The word-of-mouth marketing explores the increasingly important phenomenon of
consumer recommendations and warnings. Studies show that when people have a good
experience, they tell about it to five other people; if they have a bad experience, they tell
to ten (Tschohl, 1991). Thus, spreading positive word of mouth is much more difficult
than negative one. Sernovitz (2007) claims that people love to talk about products and
services, about their cars, computers, favourite TV shows, restaurants and travel
destinations. The comments can be either complaints or individual recommendations. In
this respect, Sernovitz defines word of mouth as “giving people a reason to talk about
stuff and making it easier for that conversation to take place”.
Web 2.0 has made it possible for any consumer to become a journalist, reporter,
producer, influencer, social advisor or marketing pioneer, through blogs, virtual
communities, online games, satellite radios and videos, smartphones with enabled
mobility, etc. (Alikiliç, 2008). “Six in ten consumers give and receive advice” states Lisa
Bradner, analyst at Forrester (Forrester, 2007).

3.2.

Classification of Social Media Channels

Web 2.0 applications and tools allow more interaction and input from the end user.
Thus, the end user is the person utilizing the tool, as well as a participant and creator of
content. The types of application specific to Social Media are: (1) podcasts; (2) blogs and
micro-blogs; (3) collaborative tagging applications (also known as social bookmarking);
(4) RSS feeds; (5) social networks; (6) applications that allow users to share online
content (through uploads in Websites such as YouTube, Flickr, SlideShare) and (7) Web
content voting (e.g. Reddit, Digg).
Podcasts. Podcasts consist of episodic series of audio or video files that can be
distributed via the Internet, downloaded through Web syndication or streamed online to a
computer or mobile device (Jham, Duraes, & Sensi, 2008). The term can refer to either
the content or the method by which it is syndicated (also called podcasting).
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Blogs and Micro-blogs. Blogs are, as mentioned in Section 2.2.2 websites containing
the online journals of writers, discussions, experiences, observations, tutorials, etc. given
in the form of a post (for more information see Section 2.2.2). Micro-blogs are similar to
web blogs with one exception – the size of the content posted (around 140 characters).
Collaborative tagging. The practice refers to the process by which users add
metadata in the form on non-hierarchical keywords to shared content. For more
information, see Section 2.2.3.
News feeds. Also known as Web feeds of Really Simple Syndication/RSS feeds,
news feeds are a data format used to provide frequently updated content of news-like
sites. For more information, see Section 2.2.2.
Social Networks. Social Networks are computer networks that connect people or
organizations who share common interests or goals, or social relationships. Examples of
such networks include Facebook, MySpace, and Google+. In some instances, any service
that allows the creation of an online community is included in the category of social
network, such as online virtual worlds (e.g. Linden Lab’s Second Life or ActivisionBlizzard’s World of Warcraft ), online discussion groups (e.g. Google Groups , Yahoo
Groups, etc.), or internet forums. However, whether these services belong to the category
of social networks is debatable. For more information, see Section 2.2.5.
Content Sharing Applications. A separate category of Social Media services are
those (usually Web sites) that allow users to share content with their friends and other
users. Examples of such services are YouTube, which allows users to upload videos, vote
them as positive or negative, as well as provide comments; Flickr, which enables users to
upload photos, create picture categories, vote, and comment on them; or SlideShare –
enable users to post slides online. Content is uploaded on the Website that is usually
specialized (as mentioned before, services may be specifically for video sharing, file
sharing or image sharing, or allow all of the above) by a user who has created a profile on
the service’s Web page.
Web content voting. Web content voting refers to those services that allow users to
rate the quality, attractiveness or sentiment (positive or negative) related to Web content
(e.g. news, products, images, videos, stories, etc.). The goal of such services is to enable
users to voice their opinions, as well as to sort the content that is most relevant for them.
Voting systems usually are (1) unary – the user can choose to mark the content as positive
(such as the “Like” button in Facebook); (2) binary – the user has to choose between to
options, one positive and one negative (such as YouTube’s system of “I like this” or “I
dislike this”); or (3) n-grade system – the user has to choose between a certain number of
grades the one that is the most suitable for the content (such as the 5-star grade system
provided by Amazon for its products and services). In order to avoid fraud for content
voting, users are sometimes required to register with the provider. These services are
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usually just an option provided by Social Media systems and platforms (such as
Facebook, Google+, Yahoo News, etc.); however, they can also appear as stand-alone
services, where they are called rating sites (examples include Digg).

3.3.

Important Social Media Techniques

Social Media sites host substantial amounts of user-contributed material regarding a
wide range of subjects. However, tapping into these resources is not an easy task since
content is presented in different formats (text, video, images, etc.), as well as in the natural
language of the creator (which is not machine process-able). In order to make sense of the
abundance of data available, three main techniques have been created: Social Network
Analysis, Web Mining and Natural Language Processing. The current section takes each
technique mentioned here and describes its main attributes. As such Section 3.3.1 presents
the main aspects regarding Social Network Analysis, Section 3.3.2 deals with web mining
and its ramifications, while Section 3.3.3 discusses Natural Language Processing and the
techniques required to make sense of human language.

3.3.1.

Social Network Analysis

Social network analysis tries to understand and exploit the aspects that determine a
successful social network development in order to manage its lifecycle and predict its
evolution. A social network is a structure that connects actors (individuals and
organizations). Social network analysis (SNA) is the mapping and measuring of
relationships and flows that occur between the members of such social structures (Jamali
& Abolhassani, 2006). SNA focuses mostly on the relationships between the terms of the
network, representing the actors as nodes and the relationships between them as ties
(which are usually represented in a social network diagram as seen in Figure 23).
Serrat (2009) argues that the main feature of Social Network Analysis is the focus on
the structure of relationships between actors, which can range from casual acquaintance to
close bonds. SNA assumes that these relationships are important and maps them to
understand what facilitates of impedes the knowledge flows (e.g. who knows whim, who
shares what information with whom by what communication media) (Serrat, 2009). SNA
has seen an increase in application in the social sciences, in areas such as psychology,
health, business organization and electronic communications (Serrat, 2009).

61

Figure 23: Social Network (Serrat, 2009)

The World Wide Web as a whole can be considered a social network that connects
users from various geographic locations and time regions, over a multitude of channels.
However, Jamali & Abolhassani (2006) argue that the main difference in this view is the
fact that in a social network representation of the World Wide Web, the nodes are no
longer actors (individuals or enterprises), but documents, and the relationships that
connect them (represented by the edges), are the links between the documents and not
social ties.

3.3.2.

Web Mining

Web mining refers to the process of applying data mining techniques to the World
Wide Web for the discovery and analysis of useful information (Cooley, 1997). Cooley
(1997) splits Web mining in two categories: Web content mining and Web usage mining.
Web content mining refers to the automatic search of information resources available
online and Web usage mining refers to the discovery of user access patterns from Web
servers. In this respect, Web content mining refers to the process of providing structural
information, categorizing, filtering or interpreting documents found online (similar to the
behaviour of current search engines) based on selected criteria.
According to Kosala & Blockeel (2000) Web mining can be split in three categories:
Web content mining, Web structure mining and Web usage mining. Web content mining
refers to the discovery of useful information from online content, regardless of format (i.e.
text, images, audio and video) and it includes resource discovery from Web, document
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categorization and clustering, and information extraction from Web pages (Chen & Chau,
2004). On the other hand, Web structure mining refers to the study of potential models
underlying the link structures of the Web (Chen & Chau, 2004) and usually involves the
study of in-links and out-links used in the results of search engines (Brin & Page, 1998).
The last category, Web usage mining, focuses on using data mining techniques to analyse
search or other activity logs in search of patterns, for the purpose of developing user
profiles (Chen & Chau, 2004). Analysing such data can enable organizations to determine
the life cycle and duration of brand loyalty, the effectiveness of marketing strategies and
promotional campaigns, as well as aid in creating ads targeted at a specific group of users.
Due to the sheer volume of unstructured and dynamic content, the extraction of useful
knowledge is a challenging problem. A solution might be the usage of machine learning
and artificial intelligence techniques. In this respect, Chen & Chau (2004) state that Web
mining can be classified based on two aspects: the purpose and the data sources (the
categories can be seen in Table 4).
purpose

Any data
Retrieving known data
or
documents
efficiently
and effectively
Finding new patterns or
knowledge previously
unknown

Data Retrieval

Data mining

Data/information sources
Textual data
Web-related
data
Information
Web Retrieval
retrieval
Text mining

Web mining

Table 4: A classification of retrieval and mining techniques and applications according to Chen &
Chau (2004)

In Table 4, retrieval refers to capturing the relevant, existing data from a large
database or repository (Chen & Chau, 2004), while mining is focused on discovering new
information or knowledge in such data. Although Web mining and text mining techniques
are heavily intertwined, not all techniques applied to Web mining are based on data
mining or text mining. For instance, techniques such as Web link structure analysis are
unique to Web mining.
Web mining has been typically performed by search engines, as the first method of
collecting information from the web has been web crawling. Prominent examples in this
direction are the PageRank and HITS algorithms, which serve the purpose of identifying
the most relevant pages related to a user’s query.

3.3.3.

Natural Language Processing

Natural Language Processing (NLP) refers to the automated process of analysing the
meaning behind human language. In some contexts the term bears the names of text
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analytics, data mining or computational linguistics. The goal of the process is to design
and build software that analyses, understands and generated languages that humans use
naturally, in order to eventually enable users to address their computers as though they
were addressing another person (Natural Language Processing, 2012).
Very important branches of NLP are opinion mining and sentiment analysis. The
process of discovering valuable information in user-generated data is titled opinion
mining (or sentiment analysis). Opinions or sentiments are determined using elements of
computational linguistics, text analytics and machine learning (e.g. latent semantic
analysis, support vector machines, etc.). The sentiment score may be extremely important
in evaluating the enterprise’s brand in a large data set on user generated mentions, as well
as enable the enterprise to filter the content based on positive and negative comments.
This process additionally enables the enterprise to single out the themes and issues that
have determined the development of the discovered sentiment. Although automated
sentiment technology cannot reach the quality of a human annotator, it offers advantages
such as speed (which is near real-time) and the ability to process a large quantity of data.
In addition, the techniques are tireless, fast, and consistent which can be improved over
time (Kmetz, n.d.).

3.4.

Social Media Monitoring Tools Classification

The ability to capitalize on consumer-generated content implies utilizing the
appropriate technologies, methods and processes. The options regarding Social Media
Monitoring tools range from simple automatic search engine alerts, such as the use of
Google Alerts, to channel specific data queries and use of sophisticated specialized
companies that offer broad datasets of information to mine, for a relatively expensive
subscription. There are more than 200 tools (Stavrakantonakis et al., 2012) specialized on
Social Media monitoring, and more than 150 de companies (Liquid, 2011) that provide
some level of SMM services to enable enterprises to better understand the way their brand
is viewed in the eyes of the consumers. Liquid (2011) argues that Social Media
Monitoring is an important emerging marketing research and brand management function.
Since it is a relatively new field, companies do not have a pre-determined plan or
strategy of employing Social Media monitoring, thus the ways in which they usually
measure the success of their Social Media campaigns and online reputation tend to have
an experimental aspect, focused mostly around metrics such as reduction in inbound
customer support calls and increases in positive customer sentiment around a specific
product or brand. In most situations, predefined and unanimously accepted metrics in the
field of Social Media Monitoring are inexistent. For instance, the Aberdeen Group argues
that although nearly one-third of companies they have interviewed report that their
product development teams utilize insights gained from Social Media, only 35% of
companies have defined metrics for using Social Media to measure campaign and
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promotion success and only 18% have defined metrics for using Social Media to measure
new product development opportunities (AberdeenGroup, 2008).
The current section’s aim is to present the many elements that compose of affect
Social Media Monitoring. As such, the remainder of this section is structured as follows:
Section 3.4.1 presents the advantages and motivations behind Social Media monitoring;
Section 3.4.2 illustrates the downsides and technological limitations that plague SMM
tools and strategies; Section 3.4.3 offers a preliminary evaluation framework in order to
aid enterprises in choosing the tool that is best for their needs; Section 3.4.4 illustrates an
overview of free SMM tools (no paid subscription required) available on the market;
while Section 3.4.5 provides an overview of the tools that require a subscription in order
to use their capabilities and features.

3.4.1.

Advantages of SMM

User generated content available on Social Media platforms is relevant to many
different stakeholders in an enterprise. For instance, Social Media posts provide insight in
the overall online reputation of the brands, competitors, products and services important
for business leaders. Similarly, marketing can benefit from feedback on their campaigns,
while service can use such insights to identify current issues and requests in the enterprise
and product. Innovation management can utilize the results of Social Media monitoring to
derive new ideas more suitable to their customers. Stavrakantonakis et al. (2012) mention
the following application fields for Social Media monitoring:
• reputation management;
• event detection;
• issue and crisis management;
• competitor analysis;
• trend and market research;
• campaign monitoring;
• influencer detection ;
• customer relationship management;
• product and innovation management.
Similarly, Lauren Fernandez, Agency Community Manager at Radian6 argues that
Social Media monitoring brings five main benefits (Fernandez, 2010): (1) crisis
management; (2) influencer identification; (3) building relationships with media and
customers alike; (4) creative feedback and ad targeting; and (5) competitive monitoring.
Creating a presence on Social Media networks will not stop customers from expressing
their grievances with products or services, but will change the conversation from a oneway street (where the customer complains, and the company cannot defend itself), to a
two-way street (that enables enterprises to execute crisis communication plans). As an
example, Lauren Fernandez mentions that in June 2009, the Holocaust Museum shooter
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was incorrectly identified as a current American Mensa member and extensively reported
on social channels. She states that Radian6 was aware of such an error and this fact
enabled them to offer a fast and precise response (Fernandez, 2010).

3.4.2.

Downsides of SMM

Regardless of the benefits Social Media Monitoring might provide, in order to fully
assess the power of tapping into the online User Generated Content one must take into
considerations the downsides of applying SMM. Most disadvantages related to the
studying of Social Media content rely in the content and channels themselves: “The reality
is any company is at risk for a Social Media disaster because that is the nature of the
Web” (Goessel, n.d.). In this respect, Bernoff & Li (2008) argue that Social Media is a
communication channel that “responds poorly to attempts to control it”.
Another downside of performing Social Media analysis is the fact that companies
might over-react to User Generated Content (particularly bad posts) by posting counter
comments which will announce their bad publicity even to the customers who were not
previously aware of it. Additionally, such a situation might be exacerbated if a company
does not make it clear to employees what they can and cannot talk about the company. A
good example of such behaviour is that of the Redner Group, the PR firm responsible for
the publicity of the video game publisher 2K Games, which reacted to the negative user
comments regarding the quality of one of their video games by threatening to withdraw
access to future titles for reviewers who had been highly critical of the game. The head of
the PR firm, Jim Redner, apologized and retracted the comment and deleted the original
Twitter post; however, despite the apologies, the PR firm had been dropped from
representing 2K Games products.
Similarly, the “in-house” monitoring team may not appear impartial to posts. A
solution to this dilemma is to use a third-party moderator to maintain the integrity;
however, such a solution brings additional costs. Moreover, a monitoring team requires
staff time and attention that may not be included in the budget. One could argue that
enterprises use free Social Media Monitoring tools; however, this brings forth an another
issue – free tools do not provide the same quality of service as their more expensive
counterparts, they do not provide any training regarding how to read the results, and in
most cases enterprises would be forced to use more than one tool to achieve the desired
result. Therefore, special employees must be assigned in order to aggregate the results
from such tools and interpret them in a way that is clear for the entire enterprise.
An additional downside is determined by the lack of accuracy in automated sentiment
analysis tools, with results that cannot compete with those of a real human (in terms of
correctness). Moreover, there is also speculation on whether it is appropriate to categorize
feelings in just three classes (positive, neutral or negative) – sentiment is complex and can
have various interpretations, making it hard to train a tool to decipher a post that has
multiple tonalities (Chappell, 2011). Chappell (2011) argues that another issue regarding
automated sentiment solutions is that it causes users to lose sight of the purpose of Social
Media Monitoring, which is reading what customers actually want to say. He states that
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the qualitative aspects of a customer’s post, “the golden insights that might be derived”,
are more meaningful that statistics on whether certain percentages are neutral, negative
and positive based on a robot’s interpretation (Chappell, 2011).

3.4.3.

SMM Evaluation Framework

One possible evaluation framework has been proposed by the Aberdeen Group in
their 2008 report on Social Media monitoring (AberdeenGroup, 2008) and consists of the
following measures: (1) time to marketing information; (2) customer satisfaction; (3)
actionable insights derived from Social Media monitoring and analysis; and (4) ability to
identify and reduce risk. The first measure, time to marketing information, refers to the
average amount of time that elapses between the execution of a marketing activity (e.g.
the launch of a new campaign or online promotion) and the delivery of results analysis
(e.g. the ratio of positive-to-negative sentiment) to marketing decision-makers. By
customer satisfaction, the group refers to the causal relationship between Social Media
monitoring and analysis activities and customer satisfaction, i.e. the strategies should
improve customer satisfaction by providing better and faster problem resolution than
traditional customer support vehicles. The third metric highlights the actionable insights
that may be generated by Social Media monitoring and analysis and represents a measure
of both quality and quantity of these actionable insights. The ability to identify and reduce
risk illustrates the fact that Social Media monitoring and analysis can act as “early
warning systems”, immediately alerting organizations of issues that could threaten their
brand reputation and future profitability.
In Stavrakantonakis et al. (2012) a more detailed evaluation framework is proposed, a
framework that addresses three main issues related to Social Media monitoring: (1) the
main concepts related to Social Media monitoring (analysis, insights, engagement,
workflow management and influence); (2) the technology used by the tools and (3) the
most important aspects related to the user interface. These three categories have been
chosen to reflect the basic needs of any company, i.e. the first category addresses what the
tool is supposed to do (e.g. analyse large amounts of data, provide valuable insights from
such an analysis, allow enterprises to engage with customers, detect influencers and
permit the use of the application by more than one member of the enterprise); the second
category presents a list of features the tools must offer in order to achieve the goals set by
the first category (e.g. listening grid, near real time processing, historical data, etc.); while
the last category focuses on the features that makes the application usable (an application
that lacks a proper user interface and creates negative user experience will not be used
regardless of its technological capabilities).
As such the features contained by the first category are:
•

Analysis: the tool should be able to gather data from many sources and in
different formats (e.g. message posts, articles, images, videos, etc.) and
establish a listening grid to capture them, analyse them and produce
actionable reports and insights for the end-user, and, in the same time, filter
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•

•

•

the gathered data of unwanted information (e.g. spam, duplicates) and
process it (e.g. determine sentiment or language) in a manner that is
meaningful for the enterprise. It should provide:
o Brand monitoring and reputation management;
o Consumer segmentation, customer insight and market research;
o Identify specific client conversations to join;
o Gather information about competitors;
o Support product and service development;
Engagement (Collaboration): the tool should enable end users (the
enterprise employees) to react to the user generated Social Media posts, by
replying to them, addressing complaints and questions, and even customer
ideas.
Workflow management: the tool should enable end-users to assign, track and
respond to Social Media posts in a team environment in order to eliminate
the risk of double responses or missed opportunities.
Influence: the tool must be able to identify from the great array of speakers
and user generated posts those speakers which are the most relevant, most
influential and have the greatest impact on other customers (e.g. the greatest
credibility, topic relevance, etc.). The influence should be given as neutral,
positive or negative, and should be mentioned only when it has an impact on
the enterprise. Thus, the tool must identify the main brand advocates, as well
as the main detractors.

The technological features which an application must possess (in accordance with
Stavrakantonakis et al. 2012) are:
•

•
•

•

Listening Grid: the listening grid should focus on three main aspects: first,
the channels that are monitored; second, the countries and languages for
which the tool provides support; and third, the topics that are relevant for the
enterprise.
Near Real-Time Processing: the data should be processed in near real-time
as to timely address the potential customer complaints, questions and ideas.
Integration with 3rd Party Applications (API): as enterprises may use more
than one tool, the Social Media monitoring tool should provide an API
solution as to make feasible the integration with such tools.
Sentiment analysis: opinions or sentiments mined from the data gathered
with the listening grid must be determined using elements of computational
linguistics, text analytics, and machine learning elements, such as latent
semantic analysis, support vector machines, Natural Language Processing. A
sentiment score may play a great role in the evaluation of large data sets of
social brand mentions, as well as allow the enterprise to filter out content
based on the sentiment they are interested in and isolate the factors that have
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•

led to the development of such opinions. Although such mechanized
analysis cannot reach the quality of a human annotator, it offers comparable
results to humans in centre real-world scenarios, as well as tireless, fast,
consistent results which can be improved over time (Kmetz, n.d.)
Historical data: access to previously captured data is required to compare
the current metrics and reports related to the monitored topic with any of its
previous states, i.e. enterprises must be able to understand how their brand
reputation has fluctuated in a specific period of time.

Similarly, the authors state that the tools should provide the following elements
regarding user interface:
•

•

Dashboard: user interface that organizes and presents information in a
manner that is easy to read and use, integrating information from multiple
components in a unified display. The dashboard offers graphical
representations of the raw data in the form of charts, listings, and historical
graphing of queries and phrases.
Export results: the tool must enable users to download the results of the
analysis in a format that is more suitable to their needs, such as excel
workbook or CSV format.

Evaluation frameworks have also been provided by Forrester (Hofer-Shall, 2010)
which assesses Social Media Monitoring tools based on three criteria: current offering (the
features and services provided), strategy (in which ways they address the needs of the
enterprise) and market presence.

3.4.4.

Free SMM Tools

Social Media monitoring tools may cost up to several thousand Euros a month
(Kasper et al, 2010). The use of free service tools offers a cost-efficient alternative
especially for enterprises that have begun exploring the SMM field. In the following
examples of such tools will be described in more detail:
•

•

Addict-o-matic (www.addictomatic.com): a free user friendly Web
application that collects information regarding a specific subject (given as a
search word) from all major social and news sites and displays it in a
friendly interface. The application provides information from over 200
popular blogs, uses RSS feed to aggregate information and personalizes
bookmarks depending on individual choice (SocialSEO, 2011).
Boardreader (www.boardreader.com): a search engine for forums and
boards focused on creating the largest repository of searchable information
which enables users to search the “human to human” online discussions
(boardreader About, 2012).
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•

•
•
•

•
•
•

Google Alerts (www.google.com/alerts): a service that sends notifications
regarding content change (by email, web feed or displayed in the user’s
iGoogle page). Liquid (2011) argues that Google Alerts is the dominant
Social Media Monitoring tool as enterprises’ desire to reduce costs often
outweighs the quality and usability of the data resulted.
HyperAlerts (www.hyperalters.no): an application that sends a user an
email for all posts and comments on their Facebook fan page.
Klout (www.klout.com/home): measures the size of a person’s network, the
content they have created and how often people interact with the content.
Netvibes (www.netvibes.com): free Website that enables users to personalize
their Web experience by bringing together the online themes they are
interested in (e.g. weather, images, videos, podcasts, etc.) on a single
dashboard that updates automatically every time the user opens it.
Twazzup (www.twazzup.com): a real-time news platform that filters Twitter
updates.
WhosTalkin (www.whostalkin.com): tool that helps search for
conversations around the topics the user is interested in.
Yahoo Pipes (pipes.yahoo.com): a Web application offered by Yahoo! that
provides a graphical user interface for aggregating Web feeds, pages and
other services from different sources. The application enables users to “pipe”
information from various sources and filter them.

On the other hand, these tools also come with a series of downsides
(Stavrakantonakis et al. 2012). First, free tools are free of service, i.e. there is no contact
person to answer questions or fix issues, and there is no guarantee concerning the
availability of the service. Second, the functions and features provided are often limited to
quantitative or statistical reports, and complex analysis, such as automated sentiment
detection, may not be available for languages other than English. Third, many free tools
consider only one source for the data gathering, e.g. some may offer support only for one
platform like Twitter. Moreover, even if more sources are provided, tools which offer
these features do not specify which sources are really included. Therefore, in the case of
free SMMs the enterprise might be forced to combine more than one tool to get the
desired effect. Fourth, the results of free tools have to be saved and archived by the enduser in structured and formats defined locally (especially when the client uses more than
one tool). Final, for most free SMM tools, workflow functions, such as forwarding
findings to colleagues and tracking their progress, are not available.

3.4.5.

Commercial SMM Tools

Moreover, (Liquid, 2011) argues that marketers who use paid Social Media
monitoring tools are twice as likely to be “extremely satisfied” compared to those using a
free solution. Studies regarding which tools to use have been provided by Aderbeen
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(AderbeenGroup, 2008), Forrester (Hofer-Shall, 2010), RSW/US (2011), and
Stavrakantonakis et al. (2012).
The following presents a short overview of the most important (according to market
research studies and literature mentioned above):
•

•

•

•

Alterian (http://www.alterian.com/) – SM2: Launched in 2007, Alterian
offers the SM2 tool for Social Media monitoring and analysis. The tool uses
its own proprietary crawlers and data aggregators, as well as proprietary
technology such as word parsing, weighting, proximity and Natural
Language Processing. Although it is one of the most popular brands on the
market, the SM2 product offers mostly standard services: it offers access to
an extensive historical data, performs automated sentiment analysis and
relevance filtering; however, the dashboard is not easily customizable and
the info-graphs are basic. Boardtracker (2011) describes it as a mundane,
expensive option, which does not offer anything new and exciting.
Brandwatch (http://www.brandwatch.com/): Launched in August 2007,
Brandwatch is a Social Media monitoring tool with a great emphasis on
gathering, “cleaning”, analysing and presenting data. The tool allows users
to customize their analysis by adding their own filters of country, source,
type, credibility and sentiment. Social Media content is monitored in four
stages: (1) gathering data (in near real-time, based on the user’s search query
from different sources), (2) filtering data of unwanted information, (3)
analysing (through a five point analysis process consisting of language
detection, title and content extraction, query matching, sentiment analysis
and recurring phrase identifications), and (4) displaying the results.
However, regardless of the customizable options of the dashboard,
Brandwatch’s main limitations are the accuracy of sentiment classification
and spam filtering. On the other hand, the company argues that the results
can be improved with human intervention.
Converseon (http://converseon.com/): Converseon combines technology
with human analysis in order to obtain highly effective data quality (HoferShall, 2010); however, such an approach has a negative effect on the longterm strategy, increases overall costs and slows down the pace at which
customers can act on Social Media data (Hofer-Shall, 2010).
Cymfony
–
Maestro
(http://www.cymfony.com/solutions/maestro):
Cymfony Maestro integrates distinctive technology with expert analysts’
input to identify people, issues and trend relevant to the success of the
business. The analysis consists of six steps: (1) data gathering; (2) data
filtering (to fit customer needs); (3) automatic translation in English; (4)
spam and duplicate filtering; (5) adding value to the data, such as
impressions and influence; and (6) sentiment and tag analysis through
Natural Language Processing. The tool provides an enterprise-class SaaS
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•

•

•

•

platform, configurable, on-demand and unlimited number of dashboards, and
Natural Language Processing and sentiment analysis. In addition to these
features, Cymfony offers role-based security configurable on the client’s
requirements.
Evolve24
–Mirror
(http://www.maritzresearch.com/solutions/socialintelligence.aspx): Launched in 2004, Evolve24 Mirror uses proprietary
algorithms to define the best strategies regarding the monitored data from
the social networks. Its main strength lies in the text processing data quality,
while its limitations concern the dashboard and the lack of tool sets for
marketers (Hofer-Shall, 2010).
Meltwater – Buzz (http://buzz.meltwater.com/): Launched in 2007,
Meltwater Buzz combines the capabilities of the Meltwater products
(namely, monitoring, tracking and analyzing user-generated content and
Social Media presence) with the features offered by the JitterJam product
(with Social Media monitoring, a contact database and multichannel digital
marketing platform in a single social CRM system). As a personalized
feature, the tools offers a Social Dashboard with a “brandometer” (a
graphical view of the overall sentiment), “themes cloud” (snapshot of most
frequent themes found in search results) and media spread (graphical view of
the enterprise campaign search results by social channel).
NM Incite (http://nmincite.com/) – My BuzzMetrics: launched by Nielsen
& McKinsey in 2010, My BuzzMetrics provides the user with reporting
tools and the opportunity to react with the customers in real time via the
Social Media profiles of the enterprise. The tool provides automatic
sentiment analysis of a wide range of Social Media sources, as well as an
API to connect any existing tools of the user to the data feeds and reports of
the platform. On the other hand, the tool’s main limitation consists in its
poor user experience determined by the interface and functionality (HoferShall, 2010).
Radian6 (http://www.radian6.com/): Launched in 2006, Radian6 is one of
the most popular Social Media monitoring tools on the market. The features
offered consist of means of listening to Social Media, analyzing and
measuring of raw data, producing insights based on Natural Language
Processing and engaging with the streams of posts through the engagement
console. The dashboard offers a summarized report, while the tool enables
the administrator of an enterprise to supervise and orchestrate their team by
exploiting the features of the workflow management console. Its greatest
strengths are its comprehensive coverage of Social Media data, its scalability
and ability to integrate with other enterprise applications. Its downsides
consist in the limited (and even, insufficient) 30 days immediate historical
data and the learning curve required for its use.
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•

•

3.5.

Sysomos (http://www.sysomos.com/): Sysomos provides tools for Social
Media monitoring: Media Analysis Platform (MAP) and Heartbeat. The tool
offers and automated sentiment engine, measurable metrics, key influencer
identification, competitive analysis, global and multi-language support, a
full-featured engagement workflow, and detailed demographics of the
results. The underlying content aggregation and analysis engine
commercialized by Sysomos has been created as part of the BlogScope
project, a free search service for the blogosphere developed as part of a
research project between Sysomos Inc. and the University of Toronto.
Visible Technologies (http://www.visibletechnologies.com/) – Visible
Intelligence: Launched in 2005, Visible Intelligence enables users to
monitor, analyse and actively engage in Social Media conversation using a
single environment. The tool has been created to process large amounts of
information, manage alliances, workflows, assimilate and adjust to the
client’s processes and systems, providing consumer segmentation, crisis
communication, support of customer services efforts and support
product/service development. However, apart from positive client
testimonials, there is little evidence that Visible Intelligence is superior to
cheaper competitor tools (Boardtracker, 2011).

Summary

Web 2.0 has changed the role of users from quiet consumers to producers and
consumers of content. Therefore, large amounts of valuable user generated content is
produced every day, content which can be extremely valuable for enterprises as it gives
them an idea of what customers want and talk about. An indicator for the volume of the
data that is produced by people via online communication is the recent record of
Facebook, where more than one billion people are using it actively each month70. In the
Twitter sphere more than 200 thousand tweets are made per minute and over than 4 billion
hours of video are watched each month and 72 hours of video are uploaded every minute
to YouTube 71. This outrageous volume of data contains feelings, opinions, reviews,
suggestions and noise.
In order to harness this power, Social Media Monitoring tools have been developed.
The section presented an overview on what Social Media is, as well as what techniques
are employed in user content monitoring. An evaluation framework for selecting tools for
Social Media Monitoring tools has been provided, as well as examples with both free and
commercial tools in order to aid the reader in assessing the options available on the
market.
70
71

As of October,2012: http://newsroom.fb.com/content/default.aspx?NewsAreaId=22
YouTube statistics: http://www.youtube.com/t/press_statistics
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4. Communication and Collaboration
"Good design begins with honesty, asks tough questions, comes from collaboration
and from trusting your intuition." Freeman Thomas
Communication and collaborating (engaging) are two interlinked concepts.
Communication refers to the process of interchanging opinions and thoughts by using
speech, writing or signs. The communication infrastructure can be realised as means for
72
the collaboration and engagement realization. Collaboration refers to the results that can
be achieved when enterprises and clients are communicating in a productive and efficient
way by providing information that could be exploited for a fruitful economic cooperation.
The communication phase consists of five major aspects and concepts, which are
related to publishing messages and listening to replies, keeping trace of the
communication history, being flexible to switch among the various channels and agents
and finally follow and reuse some predesigned patterns in order to communicate
effectively. All these perspectives enable the collaboration between the sender and the
receiver by putting the latter at the position of the former and vice versa in the lifecycle of
a communication thread.
Upon establishing a solid communication diode among the stakeholders it is easier to
harness the power of the collaboration in order to improve the impact of businesses in the
market. Through the collaboration phase a few assistants could be employed to facilitate
the achievement of the objectives of value-chain generation, such as the workflowmanagement and crowdsourcing. Both of them are related to tasks and issues that should
be addressed in the appropriate way. The workflow-management reflects those
approaches that help companies distribute tasks and monitor the progress of completion.
Crowdsourcing could be used for minor tasks that could be delivered by anyone.
The current section is split into two main discussion subjects: Communication
(Section 4.1), with its various ramifications and defining elements, and Collaboration
(Section 4.2), the layer above the communication infrastructure (see Figure 24). Finally,
Section 4.3 concludes the section by discussing the relation between communication and
collaboration as they were presented in the previous chapters.

72

It should be noted that by “engagement” the current paper refers to the process of collaboration
between an enterprise and its clients.
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Figure 24: Communication and Collaboration

4.1.

Communication

The current section focuses on communication, its definition and its characterizing
aspects. The remainder of the section is structured as follows: Section 4.1.1 presents a
definition of communication and its main aspect; Section 4.1.2 the process of
interweaving publishing and listening; Section 4.1.3 offers an overview on the trace in the
communication; Section 4.1.4 and Section 4.1.5 concentrate on the multi-aspects of
channels and agents, on the multi-channel switch, respectively multi-agent mode; lastly,
section 4.1.6 presents the concept of employing communication patterns in the interaction
with the users and potential or current customers.

4.1.1.

Definition and Overview

Merriam-Webster Dictionary defines communication as the “act or instance of
transmitting”, “a process by which information is exchanged between individuals through
a common system of symbols, signs, or behaviour”. Similarly, communication can be
seen as processes of information transmission governed by three levels of semiotic rules
(Communication: Semiotic rules, 2012): (1) syntactic (concerned with the shared symbols
and signs), (2) pragmatic (concerned with the relationships between the signs/expressions
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and their uses) and (3) semantic (concerned with the study of relationships between signs
and symbols and what they represent). However, definitions for communication do not
stop here, as research in the field has provided several, depending on the interests and
context of the agents involved. In this respect, Ruben (1984) defines communication as
any “information related behaviour”, Dale (1969) argues that it is the act of “sharing ideas
and feelings in a mood of mutuality”, while Theodorson & Theodorson (1969) states that
communication is the “transmission of information, ideas, attitudes, or emotion from one
person or group to another … primarily through symbols”.
In order to map out the components of communication and better understand what it
means to communicate, conceptual models have been used. The first major model for
communication was created by Shannon and Weaver (1949), engineers of the Bell
Telephone Labs, to represent the functioning of radio and telephone technologies. The
initial model was composed of three primary parts: (a) the sender (the part of the
telephone a person spoke into); (b) the channel (the telephone itself); and (c) the receiver
(the part of the telephone where one could hear the other person) (see Figure 25). The
sender part contains an information source and the transmitter of the message, while the
receiving side contains the destination and the receiver entity. The role of the channel is to
enable the transmission of the message from the transmitter (sender) to the receiver. The
model proposed by Shannon and Weaver also introduced the concept of “noise”
(obstructions on the communication channel), a component that appeared as the authors
recognized the presence of static that interfered with one listening to a telephone
conversation.

Figure 25: Schematic diagram of a general communication system as proposed by Shannon
and Weaver (1949)

Although, the model is still accurate in representing telephone communication, it
cannot be used for all forms of communication, as most modern communication systems
are more complex, and most transmitters and receivers act as both information sources
and destinations (their role changing in a turn-based manner). In modern communication
paradigms, the stakeholders have more than one role in the communication cycle: they
interact and communicate in parallel, alternating their role by following a bi-directional
pattern. In this paradigm, receiver feedback acts as a link between the sender and the
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receiver (see Figure 26). The source of the feedback acts as an information source, while
the consumer of the feedback (the original transmitter) acts as a destination. In most
modern communication paradigms we communicate to cooperate, regardless of the
channel employed.

Figure 26: Modern Communication Process

Thus, communication today is multi-channel, self-referential (the transmitter also
communicates the message to himself), i.e. reflexive, and it is embedded in a network
(communication does not occur in a void as the actors participating in the process are not
isolated from the rest of the world).
In order to better portray the process of communicating, we propose a model that
introduces a layer on top of the various online communication channels available. The
main characteristic of the layer is the fact that it is domain specific, rather than channel
specific. Therefore, five aspects will be taken into consideration (see Figure 27):
1.
2.
3.
4.
5.

the information model that defines the type of information items in a
domain;
a channel (or communication) model that described the various channels, as
well as the subsequent interaction pattern and their target groups;
a channel (or communication) model that describes the various channels,
interaction patterns, and their target groups;
mappings of information items to channels through weaver
a library of implemented wrappers for the actual channel instances.
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Figure 27: Lifecycle of communication

Our proposed approach disseminates the information, but also considers the
aggregation of feedback and the impact it has on the target population. Such an
aggregation requires the model to go through the dissemination chain in the opposite
direction and collect responses in the various channels and integrate them under the
appropriate knowledge item. Therefore, we no longer limit ourselves to talking, but also
become active listeners to response. The responses of the dissemination will not be
received over the multiple channels which were required to spread the information; it will
be aggregated and presented at the level of the domain specific concept to which they
refer. In our model, efficient and effective communication not only creates and
disseminates information, but also measures, analyses and aggregates the feedback and
impact, collecting responses in the various channels and integrating them using the
appropriate knowledge items.
Communication can also be split in two main categories: active and re-active
communication. If an agent starts the communication process, and takes the role of the
message sender, we are confronted with active communication. A clear example is
presented in Figure 24 where the hotelier posts a message (marked with the red circle) on
the hotel’s Facebook Page and, thus, becomes the source and initiator of the conversation
with potential customers.
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Figure 28: Example of active communication

Re-active communication describes the opposite scenario to active communication
where the initiator, the sender of the message is an external agent (e.g. the client of a
hotel), and the agent takes the role of the receiver, reacting on the received message. An
example of re-active communication can be seen in Figure 25 which depicts a customer
review regarding a hotel on TripAdvisor.com. The external agent, in this case, the client,
initiates the communication by presenting their grievances regarding the conditions of the
beds (“too soft”) offered by the hotel. The agent (the hotelier) responds on the same
channel, re-acting to the customer message.
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Figure 29: Example of reactive communication

4.1.2. Interweaving publishing and listening
Publish. With the invention of the printing press in 15th century, publishing
information and disseminating it to a large audience has become increasingly easier.
Since then, publishing information has been closely interlinked with the advances in
technology. Information is no longer disseminated only on paper, but on radios, TVs, and
electronic recordings of all types, from old gramophone records, cassette tapes, floppy
disks, to CDs, DVDs, blu-ray disks. At the beginning of the computer age, content was
published in hard copy (CDs, DVDs, floppy disks, etc.). With the launch of the Internet
(and the appearance of higher rate transfer speeds), the complexity surrounding publishing
has increased.
The Internet has brought forth terms such as digital distribution, downloadable
content, online content delivery, online distribution, etc. all terms depicting a single act:
the delivery of content (text, audio files, video files, software, etc.) without the use of
physical media over online mediums. However; a distinction must be made between two
very closely knit terms: electronic publishing and online distribution: the first offers
electronic versions of traditional media such as e-bools, electronic journals, online
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magazines, online newspapers and PDF files; while the other is characterised by a degree
of interactivity, involvement and flexibility from both the content creator and content
receiver.
Web 2.0 has enabled anyone with an internet connection to become a creator and
distributor of content. However, the ease and relative reduced cost (if at all) of publishing
has provided enterprises with a cheap method of information distribution that is not
bounded by location and temporal limitations. Let us take the hotel example presented in
the Introduction: they have now a myriad of publishing opportunities, both traditional and
online. They can print offers in magazines and newspapers, postcards, leaflets, etc., as
well as present their offers online through their homepage, blogs, YouTube commercials,
Facebook, etc.
Listen. Social Media has made it easier for consumers to voice their thoughts and
opinions, and for the marketers to listen and determine what their customers’ desire from
the enterprise. The advantages of listening to what the customers “say” online have been
discussed in more detail in the Social Media Monitoring section (particularly subsection
3.4.1). However, Klaasen (2009) argues that marketers must first determine what is worth
listening to before taking any action. She states that there have been cases where
companies cancelled potentially profitable campaigns due to the loud online comments of
consumers (dubbed by the author as “an army of Twittering moms”). She mentions the
case of Johnson & Johnson’s who took down an ad and apologized for offending some
members of the Social Media. Klaasen states that the decision to cancel the ad may have
been premature as a Lightspeed Research survey showed that almost 90% of women
interviewed had never seen the ad, and once they saw it, around 45% liked the video, 41%
had no feelings about it, and 15% did not like it. Moreover, even fewer than 8% said that
it affected the view of the brand in a negative way, compared to 32% who said that it
make them like the brand more.
Therefore, in order to appease a small percentage of consumers which have been loud
on Social Media channels and make the problem go away, the company lost a greater
number of potential customers and increase in brand loyalty. As such, Klaasen poses the
question: “at what point does the echo chamber of Social Media drown out the real
opinions of people why buy your brand?” (Klaasen, 2009). In this respect, Ed Keller,
CEO of Keller Fay Group, states that more than half of online word-of-mouth impressions
are generated by teenagers (as cited by Klaasen, 2009), while Diane Hessan, CEO of
Communispace, claims that “Listening doesn’t mean getting one piece of data and taking
actions. Sometimes it means getting a piece of data and probing further” (as cited by
Klaasen, 2009).
However, Klaasen (2009) also adds that “it’s never a good idea to tick off even a
small group of vocal consumers” and that many companies have benefited from
responding to vocal pundits. Klassen proposes a solution to the issue of Social Media
listening:
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•
•

•
•
•

Look who’s talking: determine how many members of their target audience
use Social Media technologies.
Know your consumers’ Social Media habits: the reaction may not be
representative of people using social technologies, but of people who use
those technologies and like to talk;
Have a response mechanism in place;
Look for changes in the chatter: if the conversation doubles or people talk
about the brand in a different way, something important might be happening;
Pinpoint passion: “Not all criticism is cause for action. But it is cause to dig
deeper” (Diane Hessan as cited by Klaasen, 2009).

Interweaving. The core components of Web 2.0 are reading and writing. These two
activities are interwoven and cannot sustain the new Web separately. Content producers
are creating content, content consumers are reading the content and are providing back
their view to the initial published content in such a way that the connection between the
input from both parties is bidirectional and seamless (see Figure 26). The initial point of a
bidirectional communication could be at each one of the sides, i.e. producer or consumer
side.

Figure 30: Interweaving publishing and listening.

Adapting content. Adapting content is a two-part problem - converting an
information item into different formats or automatable transformations such as extracting
images, videos or extracting and shortening web links from pieces of content, and
transforming multimedia content into a different format. Both of these problems can be
commonly solved, however, adapting content in a way that requires creativity and human
intelligence is still a challenging problem that reaches the borders of computability.
Examples of such adaptations are shortening or translating an essay, or rewriting a text in
a way that matches the target group it addresses.
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4.1.3. Trace
In principle, any meaningful communication has a trace that begins from the initial
point of the communication between the actors and ends at the actions taken by them as a
result of it. Similar to spoken communication, online communication leaves also a trace.
The difference between the trace of physical and online communication is the
representation of it. In physical communication the trace is kept in people’s minds or
leverages to contracts and agreements. In online communication trace is saved in a
database. For instance, instant messaging applications save the “archive” of the
conversations either on a server at the provider (e.g. Facebook Messenger73) or at the
client side (e.g. Microsoft MSN74). Similarly, social networks provide timelines for the
activity of their users, forums and online discussion groups store the conversations in
threads, email archives provide a proof of conversation, etc. Communication has a history
and that history is represented through the trace. It must be remembered, otherwise it is
meaningless.
However, how the trace is composed usually depends on the channel used. For
instance, for Internet forums the trace of the conversation is the thread (a list of user
messages, in chronological order), with the post (a single user message) as the smallest
unit. They record the person talking (based on the user profile), the time when the post
had been received, the message itself, the subject of the thread, the subject of the post, etc.
Similarly, Facebook Messenger conversations demand the involvement of at least two
users (the messages are sent both synchronously and asynchronously, but to specific users
in the sender’s list, as opposed to forums which post the message to the entire forum
membership), thus it will record the time each message was sent, who sent it, the message
itself, the location it was sent from, whether the receiver had read the message etc. And
the list of examples does not stop here: each Social Media platform has its own way of
recording the activity of their users.
We propose a model for the trace that captures the most important aspects from a
conversation. The main elements that compose a trace are:
•

•

•

73
74

The speaker: transmitter and source of the message that initiates the
communication process (e.g. for Facebook, the speaker can be the user that
posts a message on their wall);
The Listener: receiver, the destination of the message, with which the
collaboration relation has been established (e.g. for an online discussion
group, the listener is the entire membership of the group);
The message: the information disseminated (e.g. for a forum, the content of
a post);

Available at: www.facebook.com/about/messenger.
Available at: www.msn.com/.
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•
•

The channel: the type of channel used to transmit the information (e.g.
Facebook, Twitter, Yahoo! Groups);
Time and date: when was the message received;

Therefore, a trace can be seen as a set of 5 elements T={S, L, M, T, C} where S is the
collection of the speakers and must have at least one speaker (i.e. S ≠ ∅); L is the
collection of listeners and must have at least one listener to be meaningful (i.e. L ≠ ∅); M
is the message collection, which must not be void (M ≠ ∅), otherwise there is no
conversation taking place; T (T ≠ ∅) represents the time and date when the message had
been sent; while C (C ≠ ∅) mentions the channels used in the transmission.

4.1.4. Multi-channel Switch
As suggested by the communication models presented before, in order for
communication to occur, the message must be sent through a channel, either air,
telephone, radio, carrier pigeons, blogs, etc. However, the use of Social Media has created
a situation where more than one channel can be used to send a message. For instance, a
potential hotel client can start a conversation using the hotel’s Facebook Page, continue it
using email or telephone, and finalize it using Twitter (see Figure 27). The hotel must be
able to track the conversation regardless of the channels used and be sufficiently flexible
to allow the client to use the channel they desire. Thus, from this perspective, the hotel
requires a multi-channel switch that enables them to quickly adapt to the customer.

Figure 31: Example of Multichannel Switch for a hotel
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4.1.5. Multi-agent Mode
A prerequisite of communication is that is contains at least two agents, a speaker and
a listener. Although, communication models usually have a single intended transmitter
and a single intended receiver, in real life models, there are more agents involved as
conversations do not occur in the void. However, the advancements in technology have
created a situation where the speaker and the receiver might not know who the other one
is, or if they are speaking to the same individual. For instance, the client might send an
email to hotel owner, only to get a reply from a different staff member of the hotel.
Similarly, the reply might be read by the client’s family, although it was intended for the
client. The bottom line is that the client must receive the reply for his queries, no matter
who the intended member of the staff was. Therefore, many agents may be required when
the communication receives responses from multiple listeners.
In this respect, we can argue that the enterprise requires a multi-agent mode, to be
able to address situations where there is more than one message transmitter, respectively
more than one receiver. Thus, the scenarios that can occur are 1-to-1 (one user and one
speaker that do not change through the entire communication process), 1-to-n (one
speaker and n receivers, such as the case of a press release), n-to-1 (n speakers and one
listener, e.g. a trial where two attorneys question the same witness), m-to-n (m speakers
and n receivers).

4.1.6. Communication patterns
The communication patterns paradigm stems from the need of formalising the
communication that is taking place between the various stakeholders in different domains.
For example in the tourism domain, the hotelier disseminates a huge variety of content to
the customers and potential guests in order to trigger their attention and engage with them.
Thus, the hotelier should be able to decide before any campaign and package offering
dissemination, which is the most effective way to follow and which communication
channels should be used. Moreover, the content and the media attached to the messages
vary according to the goal of the communication. At a later stage, the sender of the
message should react and interact with the replies to the initial message that were sent by
the users.
Therefore, the aforementioned workflow of communication could be facilitated by
providing to the businesses that are managing campaigns and disseminating news as part
of their marketing efforts, like hoteliers, with means to structure and model the
communication processes. Predesigned communication templates that address specific
needs and issues could be reused by the people in order to make easier and better
decisions than they used to make in the past. This idea is the main objective of the
communication patterns initiative.
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Communication patterns can be understood as an implementation of business
processes. A business process is a set of independent activities that need to be performed
in response to a business event, to achieve a business objective75. Examples of business
processes could be the handling of complaints, the after-sales engagement activities with
the client or the promotion activities to increase the bookings in a lodging business. The
business process consists of many characteristics76, like a) the clearly defined inputs and
outputs of the process (i.e. definability); b) the specification of the flow and order of the
activities and tasks, known as workflow; c) the definition of sub-processes and the ability
to embed the process into other business processes; d) the actors in the process, which
means who is the owner and who receives the results of the process. The concept of
business processes was coined by Adam Smith in 18th century by describing an example
of a pin factory.
In early ‘80s the software community started to realise the business processes as
workflows in the software industry77. The objective was clearly to standardise and digitize
the flow of activities in order to make them able to be executed and orchestrated by a
machine. Therefore, a plethora of languages appeared in order to fulfil the needs of the
industry and address various problems that appeared during the application of various
approaches.
In the aforementioned sections we discussed about various dissemination approaches
and options and described the multi-channel and multi-agent communication in nowadays.
Thus, the online communication with the clients becomes more and more complicated and
the possibility of failing is increasing in an untamed manner. The communication pattern
approach could be described as the application of the knowledge and technologies that
stem from workflows and business processes into the communication domain. The
communication patterns paradigm tries to recognise patterns in the communication
between the agents and propose solutions and workflows that could be followed in order
to have an effective cooperation and a positive impact on both sides. In this respect, the
communication patterns could be considered as a set of predefined templates of business
processes that address certain needs of business entities (e.g. hoteliers) in a specific
domain (e.g. tourism) regarding the communication with customers and potential
customers.

4.2.

Collaboration

Enterprises use a wide range of traditional and non-traditional methods to determine
what the customers believe about their products and services, how their brand and
reputation are faring, as well as how successful or unsuccessful some of the products and
services offered are. However, gathering such information through the use of traditional
75
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methods, such as telephone surveys, is becoming increasingly more difficult (as
mentioned in Section 3). By using automatic Social Media monitoring tools on user
generated content, the enterprises are not required anymore to hire experts to build up
questionnaires, determine target audience and identify samples for the population suitable
for the studies, spend a great deal of time on contact attempts and on gathering results
prior to analysing them. The enterprises can now tap into the Social Media content
provided willingly by the users and un-obtrusively perform the required analysis.
Therefore, enterprises have access to free sources of information and process them in
almost real time. Moreover, the added value is that these tools have access to real
customers’ opinions, unhindered by any biases that might occur in traditional methods, i.e.
they were not asked to provide the information, but willingly and truthfully posted it.
The remainder of this section is structured as follows: Section 4.2.1 offers a definition
and overview on the process of collaboration; Section 4.2.2 offers an overview on
workflow management; Section 4.2.3 revolves around crowdsourcing; Section 4.2.4
presents value generation for an enterprise using collaboration; Section 4.2.5 presents
methods of quantifying the effects of the collaborative process, while Section 4.2.6 offers
an overview on the possible engagement tools an enterprise can employ to manage the
effects and impact of the collaboration efforts.

4.2.1.

Definition and overview

Changes in the business environment caused by the proliferation of the Web 2.0 have
resulted in consumer demand for increased product-service innovation, product variety
and high quality, support service and satisfaction. Therefore, simply being customer
oriented is insufficient – enterprises must learn from and collaborate with customers to
create values that meet their individual and dynamic needs (Prahalad & Venkatram,
2000). Value generation is central and customer participation should deliver value to both
customers and enterprises (Auh, Bell, McLeod, & Shih, 2007).
Collaboration refers to the process of more individuals working together to achieve a
shared goal. The impact of Social Media websites, such as Facebook, Twitter, Wikipedia,
Flickr, etc., is already evident, as people all over the world connect with friends and
colleagues, organize events, and share ideas. Due to the advancements in technology these
processes are more open and fluid. Just take the examples of Wikipedia which uses the
collaborative effort of many users to create and correct its articles; or the Facebook
Revolution78 that has taken the world by storm by proving that people can use Social
Media tools to organize much more meaningful events than a simple get-together; or the
massive power employed by charities to raise money for different causes (take for
example Matthew Inman's efforts of raising money for a Tesla Museum in New York on
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CNN Techn article on the Facebook Revolution ("Why not call it a Facebook revolution?" by
Chris Taylor), from February 24, 2011. Available at: http://articles.cnn.com/2011-0224/tech/facebook.revolution_1_facebook-wael-ghonim-social-media?_s=PM:TECH.
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Indiegogo website79). And these are just limited examples of what Web 2.0 users can
achieve by collaborating.
Leadbeater in We-Think (Leadbeater, 2008) argues that five key principles are
necessary for collaboration to work successfully:
•

•

•
•
•

There must be a core contribution – an initial “a gift of knowledge” around
which the community can develop, a draft an idea or initial research from which
a wider community can work.
A diverse community of contributors, which includes a core group of constant
participants and a wider community of individuals who no not participate very
often;
A way for contributions to be integrated;
A rich collaborative system where a core group makes decisions;
Autonomy for participants to organize their own creative process;

As seen from Leadbeater’s requirements, Social Media offers a broad scope of
technology that enables users from all over the world, who share a common interest, to get
together and create a community with a common goal. Because participation is voluntary,
the differences and inequality between the members of such communities do not pose any
problems – with no financial incentive, there is no pressure to be fair, thus people
contribute freely (Adams & Adey, 2008). Contributions have autonomy over their work
through a process of “spontaneous division of labour”, and all participants are free to
make small contributions (Adams & Adey, 2008). Motivation for contributing to Social
Media efforts vary from individual to individual, including: rewards, altruism, enjoyment,
reputation, competition, etc.

4.2.2.

Workflow Management

The Web 2.0 model provides an ideal platform for resource sharing and
communication on the Web. The results of such processes can give great insights to a
company as to what the customers are thinking about their brand and reputation, what
they desire, what their opinions are or ideas regarding new projects and services, etc.
Tapping into this wealth of information can prove very useful for an enterprise; however,
managing it comes with its own set of challenges. Workflow management applications
have become important tools in managing business processes and data flows in an
ecosystem drowned by user generated content.
In today’s enterprises, the use of workflow management systems is widespread, as
these systems ensure a well-structured and standardized management of processes within
organizations (Grefen, Aberer, Ludwig, & Hoffner, 2000). The focus of workflow
79

Indiegogo campaign for raising money for a Tesla Museum in Shoreham, New York,
United States, available at: http://www.indiegogo.com/teslamuseum#team.

88

management has been on homogeneous environments within the boundary of a single
organization (Grefen, Aberer, Ludwig, & Hoffner, 2000). Workflow management systems
typically separate work activities in well-defined tasks, roles, rules and procedures which
regulate most of the work in the manufacturing and the office (Grefen, Aberer, Ludwig, &
Hoffner, 2000). Thus, workflow management is a technology that supports the
reengineering of business and information processes involving (1) defining workflows,
i.e. describing those aspects of a process that are relevant to the controlling and
coordinating the execution of its tasks and (2) providing for fast (re)design and
(re)implementation of the processes as business needs and information systems change
(Georgakopoulos et al., 1995).
With so many tasks brought forth by the use of Web 2.0 technology, enterprises must
include in their workflow management plans the read and write of the social Web, the
ability to listen to and monitor what their customers are saying, as well as respond in a
timely and professional manner. For instance, consider a hotel customer expressing on
twitter her/his dissatisfaction for the hotel that she/he is currently staying in her/his trip
regarding the hygiene of the room. The response of the hotelier should be instant and
offline. Thus, the hotelier should force an immediate investigation and reaction of the
room service to her/his room in order to manage and resolve the issue. The response time
in this example should be in terms of a few hours, the responsible group of responding
and being assigned the issue is the room service and the place of response is offline, at the
room of the customer. The outcome of the story would be a pleased customer, who would
feel that she/he is important for the hotel and could definitely choose that hotel again in
the future, as the hotelier takes care of her/his needs and any problems that could ruin a
trip. Hopefully, the customer would tweet as a follow up to the story about the problem
that was realised by the hotel’s staff without even complaining and about their exemplar
professionalism. The respond and reaction of the hotel’s staff to customers issues benefits
the hotel in a twofold way: a) management of the hotel’s reputation and b) quality
management of the internal procedures. The quality management prevents of facing the
same issue in the future. It is as important as pleasing the customers by covering their
requests and complaints, because it works in a proactive way and improves the delivered
quality of the services to the customer. Integrating the customer’s opinions and complaints
to the quality management procedures is vital for any service provider business as it
improves the end product.

4.2.3.

Crowdsourcing

The term “crowdsourcing”, derived from outsourcing (Quinn & Bederson, 2011), was
first coined in a Wired magazine article by Jeff Howe (Howe, 2006), and is defined as:
“the act of taking a job traditionally performed by a designated agent (usually an
employee) and outsourcing it to an undefined, generally large group of people in the form
on an open call” (Howe, 2010). Therefore, crowdsourcing replaces traditional human
workers with members of the public. The idea around crowdsourcing is closely connected
to the concept of collective intelligence, focused on the inherent decision making abilities
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of large groups (Levy, 1997) and the notion that large groups of loosely organized people
can accomplish great things working together(Quinn & Bederson, 2011), as Malone
(2009) puts it: “… groups of individuals doing things collectively that seem intelligent”
One of the challenges in crowdsourcing systems is finding a way to motivate people
to participate. The incentives to participate are eased to a degree that most systems rely of
networks of unrelated people with connected computers in their homes and workplaces,
that do not need to go anywhere or do anything too far out of their ordinary to participate
(Quinn & Bederson, 2011). Individuals’ motivations for participating in crowdsourcing
activities are manifold, including:
Financial rewards, one of the easiest method of recruiting works. A great
incentive is offering people small amounts of money, such as the strategies applied
by:
o Amazon Mechanical Turk80 - a crowdsourcing Internet marketplace that
enabled Requesters (computer programmers) to co-ordinate the use of
individuals (known as Workers) to perform human intelligence tasks
(HITS) that computers are unable to do. Prices are driven by an open
market with about 90% of tasks paying around $0.1081.
o Clickworker82- a NASA experimental project that uses public volunteers
with no formal scientific training required (known as clickworkers) for
scientific tasks (such as writing, translating, researching and collecting
data) that cannot be solved by computers, replacing months of work
usually performed by scientists and graduate students.
o ChaCha83: a search engine service that uses humans to interpret search
queries and select the most relevant results).
o LiveOps84: a company that employs workers online to handle phone calls
for business (using pre-defined scripts that make the job similar to an
automated telephone system)

•

In some cases, participants need not be compensated with money. For example,
CrowdFlower85 is a company that acts as an intermediary for businesses who want
to take advantages of crowdsourcing. Businesses send tasks to the CrowdFlower
Company, it finds the workers and compensates them with money, gift certificates,
80

Amazon Mechanical Turk, official website available at:
https://www.mturk.com/mturk/welcome.
81
Ipeirotis, P.G. Analyzing the Amazon Mechanical Turk Marketplace. XRDS 17:2, ACM
(Dec. 2010), 16-21.
82
NASA’s clickworker, official website, available at: http://clickworker.com/.
83
Available at: http://www.chacha.com.
84
Available at: http://www.liveops.com.
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CrowdFlower crowdsourcing and labor on demand online platform, official website,
available at: http://crowdflower.com/.

90

or even virtual currency (redeemable for virtual goods in online games) (Quinn &
Bederson, 2011).
However, as soon as money is involved, people also have more incentive to cheat
the system to increase their overall rate of pay (Quinn & Bederson, 2011).
Moreover, as participants are often anonymous, they may be more likely to do so,
than they would if they were identified. Thus, quality assurance measures must be
put in place.
Altruism: people are willing to participate if the problem is interesting and
important (Quinn & Bederson, 2011). Quinn & Bederson (2011) mention the case
of the disappearance of Jim Gray during a sailing trip in early 2007, where
thousands of online volunteers manually looked through over 560,000 satellite
images hoping to spot him. Although their efforts were unsuccessful, they proved
that people will spend significant time and effort for the cause they consider right.
Enjoyment: by making a task entertaining, as an enjoyable activity (such as Games
With A Purpose86), it is possible to engage humans to do tasks that contribute to a
goal (Quinn & Bederson, 2011).
Reputation: human workers might be motivated by the chance to receive public
recognition for their efforts. An example of such strategy has been employed by the
International Children's Digital Library87 to recruit translators.
Implicit work: making the computation a natural part of some activity the users
were already doing. Examples include the ReCAPTCHA 88 project, a human
computation system for transcribing old books and newspapers for which OCR is
not very effective. When a user goes to a website, instead of seeing computer
generated distorted text, they see an image of a word from an old book or
newspaper, for which the OCR software could not identify the content. By typing
the letters in the course of visiting the website, the user provides the computational
power required by the transcription effort.
Competition: Another common example for human motivation is creating
competition amongst participants, such as the initiative of TopCoder89, or provide
opportunities for language learning, such as DuoLinguo90.

•

•

•

•

•

Used in an intelligent manner, crowdsourcing can enhance sentiment analysis,
language processing, and help improve translating algorithms with human intelligence,
86

Games with a purpose (GWAP), available at: http://www.gwap.com/gwap/.
International Children’s digital Library Volunteer Call available at:
http://en.childrenslibrary.org/contribute/translate.shtml.
88
reCAPTCHA, a free anti-bot service that helps digitize books; available at:
http://www.google.com/recaptcha.
89
Top Code – international competitive community for software development and digital
creation, available at: http://www.topcoder.com/.
90
Duolingo - Learning a language by free while helping to translate the web, available at:
http://duolingo.com/.
87
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until artificial intelligence reaches a satisfactory level. A successful example of an
application that combines the two computation paradigms is CrowdDB 91 (Franklin,
Kossmann, Kraska, Ramesh, & Xin, 2011).

4.2.4.

Value Generation

Porter (1985) defines value as “the amount buyers are willing to pay for what a firm
provides them. Value is measured by total revenue […] A firm is profitable is the value it
commands exceeds the costs involved in creating the product”. Porter and Millar (1985)
argue that information technology aids in value generation by supporting differentiation
strategies. Therefore drivers of product differentiation become sources of value creation,
factors that enhance the total value created by a business (Amit and Zott, 2001). Drivers
of product differentiation are policy choices (what activities to perform and how to
execute them), linkages, timing of activities, location, collaboration and workflow
management among business units, learning, integration, scale and institutional factors
(Amit and Zott, 2001). However, information technology not only helps establish the
drivers of product differentiation, but also enhance the value the customer perceives from
the enterprise’s services and products. In this respect, Ouschan, Swwney & Johnson
(2006) argue that customers who perceive more value from their activities with the
enterprises, are more content with their services.
Additionally, a key component in value generation is managing the enterprise’s brand
reputation. Reputation refers to “the collective representation of multiple constituencies’
images of a company, built up over time and based on a company’s identity programs, its
performance and how constituencies have perceived its behavior” (Argenti &
Druckenmiller, 2003). The brand plays a great role in how customers view the enterprise
and its products; it provides consumers with expectations of what the company will
deliver (Argenti & Druckenmiller, 2003). The advances in Social Media technologies
have increased the importance of brand reputation as these advancements have created a
situation where public confidence in business is low (as mentioned before, consumers
trust more the opinions of other consumers, than those of the enterprise, see more Section
4.2.2), and public scrutiny is high (Argenti & Druckenmiller, 2003). Moreover, these
advancements demand from enterprises increased transparency and social responsibility
(Argenti & Druckenmiller, 2003).
In order to aid enterprises in ensuring value generation, Li & Bernoff (2008) identify
five important steps in brand reputation management92:
1.
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Listening: the enterprise must be willing to engage with its customers, and
thus must investigate WHAT the customers are discussing and WHO is
talking (the community or the individual);

Available at http://www.crowddb.org/.
See also (Helbing & Konitzer, 2010) for a similar and refined model.
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2.
3.
4.
5.

4.2.5.

Talking: the enterprise must participate in discussions to initiate and ensure
customer engagement;
Energizing: enterprise must allow other key players to talk for it (such as
influencers and brand advocates);
Supporting: the enterprise must reinforce the community through initiatives
and platforms;
Embracing: enabling the online community to take part in the further
development of company value in a crowdsourcing approach.

Quantifying the Collaboration

Although providing a numerical measure of success in implementing customer
engagement (communication, cooperation, transactions, etc.) is extremely important,
measuring the collaborative process is not an easy task as it attempts to quantify elements
which are of qualitative nature. One approach enterprises can employ to measure strategic
engagement involves the following two steps:
•
•

Quantifying the social values presented in the user generated content;
Quantifying the brand and reputation of the enterprise.

Quantification of social values. User generated content produces by Social Media
platforms has led to an enormous amount of data that needs to be analysed to determine
social structures and relationships of interest to the enterprise. Methods of quantifying
social values include the measurement of popularity, authority, influence or reach.
However, currently there is no mature way of measuring the units mentioned above. On
the other hand, partial solutions, such as PeerIndex (http://www.peerindex.com/) or Klout
(http://klout.com/home), attempt to measure it, although in small parts of the whole Social
Media landscape.
Quantification of brand and reputation. It is difficult to quantify brand and
reputation as already existing measures (such as brand equity) are considered significant
by a small share or marketing professionals (Farris et al., 2010). However, by combining
these measurement units with Social Media insights and the possibility of sentiment
analysis, more suitable results can be obtained.
However, in the pursuit of quantitative measurements for collaboration, enterprises
must not forget the importance of the qualitative dimensions, those elements that bring
forth customer insights with great value for the enterprise’s success. In these respect,
researchers have examined factors such as the role of emotions, the media experiences of
consumers and the relationship between the consumer and the communication channel
(for example see Plummer et al., 2007). For instance, Gordon (2006) argues that emotions
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play a key part in consumer engagement and are more important and influential than
initially believed. When rational decision-making skills are impaired, emotions and
feelings become the gateway to decisions (Damasio, 1994). Moreover, these emotions
play an even greater role when decision time is limited, thus forcing the customer to make
choices based on feelings rather than logic or rationality.
In a similar fashion, Plummer et al. (2007) argue that the level of attention is another
important qualitative measure. The level of attention is defined by Heath (2007) as the
amount of “conscious thinking”, and is classified in two categories:
•
•

Active attention – its application is wilful, deliberate and aimed at achieving
certain goals;
Passive attention – its application is inadvertent and controlled by external
stimuli.

Heath (2007) argues that a great deal of human decisions happen at the subconscious
level and is reported to out conscious brain post-hoc. On the other hand, attention does not
operate in the subconscious. Therefore, if attitudes can be changed without active
conscious processing, the level of collaboration between the consumer and the brand will
be entirely dictated by the amount of “feeling” the client has at the start of the process
(Heath, 2007).

4.2.6.

Engagement Tools

Due to the abundance of user generated content created each and every minute on the
web, it has become impossible for a single human to read and assess what customers
discuss about their brand and thoroughly engage with the customer. This situation has
given birth to a need of tools to aid enterprises in understanding what the customer is
saying and what the sentiment of their statements is in regards to the enterprise’s brand,
product or service. Examples of tools which enable such analysis are Social Media
monitoring tools. Although not specialized solely on collaborating with customers, tool
suites such as eCairn (http://ecairn.com/) and Radian6, enable enterprises to identify all
the conversations generated around a topic on the social web, to measure and offer
summaries of user generated content, and to react and publish enterprise feedback on the
appropriate media channels.
In the following an overview on existing tools is presented:
•

Revinate (www.revinate.com/) – designed to meet the unique needs of the
hospitality industry, it is a user-friendly service that aims to facilitate the
process of monitoring and tracking of feedback across the Social Web and
analyse the performance of the enterprises’ campaigns on a single dashboard.
In addition, it provides training and best practices for different aspects of the
industry, from GM to DORM, and housekeeping to marketing teams.
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•

•

•
•
•

•

•

•

•

•

Virtue (http://www.vitrue.com/our-platform/) – provides tools and
technologies needed to execute social marketing strategies: Virtue Publisher
(publishes dissemination material on Facebook, Twitter and Google+ in one
integrated dashboard); Virtue Tabs (offers custom Facebook modules that
drive the content, as well as management system for creating, deploying and
tracking content); Virtue Shop (Social Commerce Solutions to help brands
facilitate social purchases); and Virtue Analytics (to monitor ROI for social
campaigns).
Collective Intellect (http://www.collectiveintellect.com/) – Oracle and
Collective Intellect’s solution are created to enable organizations to build
stronger relationships with customers by understanding their social
conversations and responding with appropriate action.
Meltwater Buzz (http://buzz.meltwater.com/) – (see Section 3.4.5)
Radian6 (http://www.radian6.com/) – see Section 3.4.5.
Shoutlet (http://shoutlet.com/index.php) – application that manages Social
Media marketing communications in a single platform for building, engaging
with customers and monitoring customer conversations on Social Media
channels.
Direct Message Lab (http://www.directmessagelab.com/) – provides
consulting, implementation and a platform, called REACH, to enable
centralized management of Social Media promotions, contents,
advertisements, etc.
Objective Marketer (http://www.emailvision.com/) – offers Social Media
marketing and analytics with integrated campaign management for Social
Media platforms such as Twitter, Blogs, Facebook, YouTube, etc., as well as
multi-channel execution, engagement reports and user management.
Wildfire Interactive (http://www.wildfireapp.com/) – provides a platform for
creation, implementation and management of branded interactive campaigns,
offers features to promote Word-of-Mouth, as well as the ability for managers
to publish from their platform to multiple social networks.
StrongMail Social Studio (http://www.strongmail.com/) – Social Media
marketing email platform that offers referral marketing, social sharing, can
campaign management, by tracking the multi-stage sharing activity of the
campaign to conversion, analysis and reach, sharing activity, feedback on
Facebook fan page, etc.
Sprout Social (http://sproutsocial.com/) – offers Social Media dashboard,
monitoring, team workflow, influencer and contact management, performance
metrics, etc.

Another example of tool designed to aid with the collaboration process is ifttt
(http://ifttt.com/) which offers a multi-channel trigger and action engine for automatic
reaction to events. The engine functions by observing a multitude of channels and
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executing guarded transaction rules acting on the selected channels. Similarly, the Social
Media Dashboard (http://hootsuite.com/) enables users to manage multiple social
profiles, schedule messages and tweets, track brand mentions, and analyse Social Media
traffic.
Additionally, multi-channel integration can be executed through the use of
applications such as TweetDeck (http://www.tweetdeck.com/). The main advantage of
such application is the multi-channel integration for reading and writing for platforms
such as Twitter, Facebook, MySpace, LinkedIn, Foursquare (https://foursquare.com/)
and Google Buzz (http://www.tweetdeck.com/).

4.3.

Summary

Disseminating information and Social Media monitoring are vital processes for the
success of an enterprise. However, listening to your customers is insufficient – a two-way
communication process must be established between the enterprise and the customer in
order to both benefit. As such, communication refers to the act of transmitting information
from the sender to the recipient. It should be noted that in our model communication can
involve many channels and many actors (both senders and recipient), and the process must
support the multi-channel switch, respectively the multi-agent mode. Moreover, in our
model it is vital that the communication is remembered; thus, a trace must be established
for this purpose. However, once the communication has been established, the enterprise
must provide means for collaborating with customers. In this respect, an understanding of
what interaction is, as well as a well-defined workflow management plan can help the
enterprise have a better relation with the customer. Moreover, the enterprise can utilize the
“mod power” through crowdsourcing campaigns. In a similar fashion to that of all
campaigns presented in the current paper (i.e. dissemination and Social Media monitoring
campaigns), in order to ensure that the communication and collaboration processes have
been successful, the effects must be recorded and assessed. Thus the current section
offered a framework for the measurement units which can be employed to measure a
process that is mostly qualitative. In addition, a set of tools which can be used to achieve
these goals are provided.

5. SCAI – Semantic Communication Architecture
Innsbruck
The goal of SCAI (Semantic Communication Architecture Innsbruck) is to provide
the reference architecture for a generic semantic online communication engine. SCAI will
be ready to be instantiated and implemented for different domains and tasks. As an
example, we are in the process of developing such an SCAI instance for the tourism
domain, as part of the Seekda Social Agent project (more details in Section 7). Reference
architectures, generally speaking, aim to provide answers to basic questions about systems
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(what, why and how) while providing assistance for further developments (Cloutier,
Muller, & Verma, 2010). The reference architecture includes the list of functions and
some indication of their interfaces (or APIs) and interactions with each other and with
functions located outside of the scope of the reference architecture. Core to SCAI is its
separation of concerns, in the search for efficiency, scalability and flexibility. The overall
SCAI architecture is depicted in Figure 29. In short, SCAI includes three different types
of functionalities:
•
•
•

The infrastructure layer, which provides common core functionalities for
dealing with the separation of content and channels.
The communication layer, which implements the online communication
functionality, providing common interaction patterns for different situations.
The collaboration layer, the aim of which is to turn communication into
cooperation, providing mechanisms and strategies to create a bond with
target users, what will boost their participation in the communication
process, mostly by providing feedback and creating additional content.

The rest of this section is organized as follows. Section 5.1 describes the core layer of
SCAI, namely the Infrastructure layer. Section 5.2 provides details on how
communication can be built on top of the infrastructure layer. Section 5.3 describes the
collaboration layer of SCAI, while Section 5.4 presents a summary of the current section.

5.1.

Infrastructure layer

The Infrastructure layer is responsible for providing core functionalities for the online
communication process, based on the separation of the content from the channel where it
will be published. The overall architecture of the Infrastructure is available in Figure 29.
The Infrastructure layer is composed of three functional blocks:
•

•

•

Content Manager: it deals with the extraction and use of the content,
providing means to read (import) and write (export) content from different
sources, such as repositories, content management systems (CMSs), GUIs
and similar systems.
Channel Manager: it is responsible for providing a unified access to the
different communication channels, enabling access to them (read/write),
configuration or even aggregation of channels if necessary.
Weaver: the main purpose of the weaver is to align content and channels.
Based on the available channels and content, it provides a mechanism to
automatically adapt and optimize the distribution of content to the
appropriate channel in a suitable format.
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The rest of this section describes in details each component of the Infrastructure layer.

Figure 32: SCAI Architecture

5.1.1.

Content Manager

The Content Manager component is responsible for storing and managing the
communication content. It decouples the storage mechanism from the rest of the
architecture, making SCAI independent from any underlying storage infrastructure.
Different storage solutions can be used as long as it is compliant with the Content
Manager interface (API). Such API includes methods such as import and export of
content.
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Figure 33: SCAI Infrastructure Layer Architecture

5.1.2.

Channel Manager

The Channel Manager component is responsible for integration, personalization,
interaction and aggregation of communication channels. The channels are the vast amount
of on-line communication possibilities. They are very heterogeneous in nature, having
various interfaces, allowing different content type, supporting different interaction modes,
just to name a few of the heterogeneity of aspects. The Channel Manager provides an
abstraction from these channels, integrating and personalizing them. Furthermore, this
component is responsible for the basic interaction with each channel, offering read and
write methods to them. Last but not least, the Channel Manager can aggregate channels
into composed communication structures.

5.1.3.

Weaver

The Weaver is one of the most relevant components of the Infrastructure layer. It is
responsible for aligning content and channels. Formally, the Weaver is defined as follows:
•
•
•
•

A set of tuples of ten elements,
an execution engine for these tuples,
a GUI to define these tuples,
a management and monitoring component for these tuple sets.
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5.1.3.1.

Tuple Set

The tuple set defines the parameters to be taken into account when certain type of
content needs to be delivered to different channels. Based on the information defined in
these tuples, the adaptation and publication of content to channels can be automatically
executed. Each tuple set contains ten elements, namely:
1.

Information item: Defines the content that should be forwarded to different
channels.
2. Content editor: Defines the agent that is responsible for providing the
information item.
3. Editor’s interaction protocol: Defines the steps governing how an editor
collects the content.
4. Information type: Defines the type of content (e.g. instance, set of instances
or description).
5. Processing rule: These rules govern how the content is adapted to certain
channel.
6. Channel: The medium that is used to disseminate the information.
7. Scheduling information: Information on how often and in which intervals the
dissemination will be performed (temporal constrains over multi-channel
disseminations).
8. Executor: It determines which agent (human or software) is performing the
update of a channel.
9. Executor’s interaction protocol: Defines the steps governing how an
executor receives its content.
10. Meta-information: such as, is it a read, write, executed, idle, etc.
Based on these aspects the publication process can be formally defined in a way that the
multi-channel publication is managed automatically.
5.1.3.2.

Execution Engine

In other to process the tuples describing the behaviour of the Weaver, an execution
engine is needed. The execution engine supports:
•

•
•

Matchmaking of channels and content, determining which channels are
appropriate for the content to be disseminated based on the descriptions of
channels and content.
Evaluation and execution of rules that specify how the content is processed to
fit into channels, and also how the content is extracted from the channels.
Scheduling the communication, considering temporal constrains over multichannels.
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•

Orchestration of the interaction with an agent or process (editor or executor),
defining how an editor collects the content and how an executor receives the
content.

5.1.3.3.

GUI

The GUI supports the specification of tuples that are defining the Weaver. Using the
GUI one can define the information items and information types. Furthermore, the editor
and executor can be defined as well as the interaction protocols for the editor and
executer. The GUI also supports the user in defining the processing rules and in creating
formal descriptions of the channels.
5.1.3.4.

Monitoring and Management

The monitoring and management component is responsible for supervising the
operation of the Weaver and detect deficiencies and potential problems. This component
is aware of the state of the Weaver and its components by performing real-time and
continuous monitoring. The operations of the Weaver and its components are
instrumented on an event-based notification monitoring, where events generated by the
different components can be processed and analyzed (e.g. execution of the processing
rules, scheduling of communication acts, as well as the interaction with the editor and
executer). This component provides also visualization of the monitored data, enabling
interpretation and reporting of the operation of the Weaver. Based on this adjustments can
be done to the rules for optimizing its behaviour. Table 5 summarizes the functionalities
provided by all Weaver components.
Component
1. Content Manager

Functionality

1.1 Importer/Exporter

Imports and exports the content from/to external sources

1.2 Storage

Stores the content

2. Chanel Manager
3. Weaver
3.1 Execution Engine
3.1.1 Matchmaker
3.1.2 Rules evaluator and
executer
3.1.3 Scheduler
3.1.4 Orchestrator
3.2 GUI

Integrates, personalize, interacts, describes channels

Matches channels and content
Transforms content to fit into channels, extracted from
the channels
Schedules the communication considering temporal
constrains over multi-channels
Orchestrates the interaction with an agent or process
(editor or executer)
Supports the specification of the tuples that are defining
the Weaver
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3.3 Management and
Monitoring

Monitors and manages the Weaver and its components

Table 5: Infrastructure Layer – components summary

5.2.

Communication layer

Built on top of the Infrastructure layer, the Communication layer incorporates all the
functionality needed to support online communication, which often requires more than
just a single and isolated act of exchanging information. More precisely the
communication layer supports active and reactive communication, trace, history and
includes a multi-channel switch. It also supports bi-directional and multi-agent
communication according to communication patterns that are patterns of successful
interaction styles (campaigning versus individual interaction, etc.).
The Communication layer is composed of four functional blocks:
• Tracer: provides the capability of following the acts of communication (the
conversations) on different channels, creating a history of the
communication.
• Multi-channel switch: it deals with the dissemination, monitoring and
feedback collection from multiple channels.
• Multi-agent manager: identifies and coordinates all the parties involved a
particular communication process.
• Communication patterns library: facilitates the response and operation to
certain identifiable situations or objectives in the online communication
process.
5.2.1.

Tracer

Acts of communication in the online world have usually an effect on future
interactions. Being able to trace a conversation through all the different channels involved
is crucial in order to tune the communication mechanisms and improve the performance
and maximize the desired impact. The Tracer component in regard to this aspect enables
the creation of a history of the communication in the different available channels. It acts
as the memory of the communication, remembering the interactions and providing the
information in a way that future interactions can be improved or adjusted to certain
purposes.
5.2.2.

Multi-channel switch
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Due to the increasing number of channels, online communication is usually
fragmented into a selection of them. In SCAI we define a multi-channel switch, a
component that can be seen as the responsible for providing an abstract unified
infrastructure for seamless dissemination of information over appropriate channels. It also
provides activities closely related to the effect of the communication. For this, the
activities carried out in the different channels must be monitored and the information
aggregated and analyzed according to (1) the feedback provided by the target users, (2)
the impact of the communication and (3) the active responses generated during the
communication.
5.2.3.

Multi-agent manager

The act of communication, generally speaking, requires at least 2 agents, a speaker
and a listener. In the online communication world, this is hardly the case, because implicit
or explicitly, many agents are usually involved, either as speakers or as listeners. The
Multi-agent manager is responsible for the integration of the required agents in the online
communication process.
5.2.4.

Communication patterns library

In analogy to software patterns, communication patterns provide template solutions to
common activities usually carried out during an online communication process. They are
a way to facilitate the response phase, mainly defining how to react in front of different
situations that could arise in the online communication process (e.g. bad comments on a
recently published new piece of information). The Communication patterns library defines
a set of communication paradigms that address different types of issues by describing
workflows of interaction among the participants in the online communication process (e.g.
a customer and a company).
Table 6 summarizes the functionalities provided by all Communication layer
components.
Component
1. Tracer
2. Multi-channel switch
2.1 Multi-channel publisher
2.2 Monitoring
2.3 Feedback and response
collector
2.4 Impact analyzer

Functionality
Shows the history of communication over multiple
channels involving multiple agents
Publishes content on multiple channels using the
underlying Weaver component
Actively monitors multiple channels
Collects and aggregates periodically feedback and
responses from multiple channels
Measure the impact of the communication over multiple
channels
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3. Multi-agent manager

Enables multiple agents support in the communication

4. Communication patterns library

Manages a set of commonly used communication patters

Table 6: Communication layer – components summary

5.3.

Collaboration layer

This layer is responsible for providing the means to take advantage of the online
communication to create collaboration and engage target users. It is defined by three
components:
•

•

•

Workflow engine: it is responsible for coordinating the different agents involved
in predefined communication processes, such as the ones provided by the
communication patterns library.
Crowdsourcing manager: integrates crowdsourcing functionality in the
platform, allowing target users to actively realize certain tasks that require human
assistance.
Value-chain integrator: as part of the online communication process, one of the
objectives for enterprises is to directly or indirectly increase the revenue. This is
the reason why the online communication process has to be part of the value
generation of the company’s product. The Value-chain integrator component is
entitled to provide connection point to the specific monetization strategies
allocated for the online communication process (e.g. a booking engine connected
to the dissemination of a hotel offer).

More information about the theoretical aspects of these aspects can be found in Section
4.2. Collaboration.
Table 7 summarizes the functionalities provided by the Collaboration layer
components.

Component
1. Workflow engine
2. Crowdsourcing manager

Functionality
Manages, executes and tracks the
communication
and
engagement
processes
Enables the definition and management
of tasks related to communication and
engagement; integrates with popular
crowdsourcing platforms
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3. Value-chain integrator

Integrates the overall system with a value
chain system such as for example a hotel
booking engine

Table 7: Collaboration layer – components summary

5.4.

Summary

SCAI defines a comprehensive architecture for the management of the multi-channel
online communication challenge. It aims at providing reference building blocks to tackle
the current diversity of channels and communication models, as well as providing means
to mechanize common tasks, engage with the target users and boost their collaboration.

6. Application
"Few things are impracticable in themselves; and it is for want of application, rather than
of means, that men fail to succeed." - Francois de La Rochefoucauld
The concepts, methods, tools and architecture described in the previous chapters
provide the solid ground to build various types of applications for various domains. In this
chapter we discuss the types of applications that one can build on top of our multi-channel
communication solution (Section 6.1). We then introduce the field of e-Tourism, with its
challenges and opportunities, in which our solution could be applied to build new
generation destination sites (Section 6.2). Finally, we provide a summary of this chapter
(Section 6.3)

6.1 Application Types
As discussed earlier, the multi-channel concept application assumes five application
types, namely:
1. Advertisement,
2. Customer relationship management (CRM),
3. Yield management,
4. Brand management, and
5. Reputation management.
Advertisement is a form of communication aimed to call something to the attention
of the public especially by paid announcements, to bring products, services, opinions, or
causes to public notice for the purpose of persuading the audience to respond in a desired
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way . Conventional advertising media include wall paintings, billboards, street furniture
components, printed flyers and rack cards, radio, cinema and television adverts, etc. New
and additional advertisement channels are used, e.g. on the Web, Social Media, mobile
advertisement (see Figure 30 displaying several modes of mobile advertisement). With
the emergence of smartphones and their wide global spread, mobile screens receive an
increased attention from the users, and therefore become more and more relevant for the
advertisers (Sharma et al., 2008).

Figure 34: Modes of Mobile Phone Advertisement (by Apollo Bravo)

Customer Relationship Management (CRM) is a widely implemented model for
managing a company’s interactions with customers, clients, and sales prospects. It
involves using technology to organize, automate, and synchronize business processes —
principally sales activities, but also those for marketing, customer service and technical
support (Shaw, 1991). CRM connects processes within the organization, as well as the
processes oriented towards the external to the organization environment, see Figure 31.
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Definition offered by Merriam-Webster Dictionary: http://www.merriamwebster.com/dictionary/advertising.
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Figure 35: Main building blocks of CRM

Overall, technically, CRM processes include channel management, such as managing
phone, SMS, sending customers’ birthday cards, etc. One of the newer example trends is
social CRM: The era of the "social customer” refers to the use of Social Media (Twitter,
Facebook, LinkedIn, Yelp (www.yelp.com/), customer reviews in Amazon, etc.) by
customers in ways that allow other potential customers to glimpse real world experience
of current customers with the seller's products and services, thus make purchase decisions
informed by other parties sometimes outside of the control of the seller or seller's network
(Greenberg, 2009).
The use of collaboration and engagement tools in CRM comprises the following
needs and trends:
• Many CRM vendors offer Web-based tools (cloud computing) and software
as a service (SaaS), which are accessed via a secure Internet connection and
displayed in a Web browser. These applications are sold as subscriptions
(customers do not need to invest in purchasing and maintaining IT
hardware).
• Setting up a right strategy: timely and direct interaction with customers via
the proper way and extent (channel, timing, content) is crucial.
• Holistic customer relationship strategy that is highly customized, up to the
level of individual customers is typically a requirement.
• Choosing the right software: currently the landscape is “littered” with
instances of low adoption rates, particularly, in 2003, a Gartner report
estimated that more than $1 billion had been spent on CRM software that
was not being used.
Yield or revenue management is defined as "is an economic discipline appropriate
to many service industries in which market segment pricing is combined with statistical
analysis to expand the market for the service and increase the revenue per unit of available
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capacity"94. The goal of yield management is a short-term increase of income, which is
typically a valid target for a business entity.
Typical practitioners of yield management are hotels. They are confronted with a
multitude of online booking channels, and they should provide their available rooms and
their rates to most if not all of them to prevent not meeting their potential customers. In
many channels, visibility is achieved through low prices. However, often channels also
require constraints on the price offers in other channels. Some channels also generate
costs without guaranteeing actual income (e.g. Google, where the hotels need to pay for
the clicks, which do not necessarily lead to the bookings). Having to take into account that
multitude of particularities makes yield and revenue management a challenging task.
Many solutions to yield management are based on complex statistical methods and
complex domain assumptions on how variation of the price can influence the amount of
bookings of a service. However, a multi-directional multi-channel approach also must rely
on swarm intelligence. Observing in real time the reaction of customers and competitors
will be the key to achieving on-line marketing. Adopting your offer and your price
dynamically in response to the behaviour of your (on-line visible) environment will
become a key for economic success95. Yield management could be realized utilizing
reputation and usage values collected from different channels.
Brand management is defined as “the art of creating and maintaining a brand”,
while brand is “a name, term, design, symbol, or any other feature that identifies one
seller’s good or service as distinct from those of other sellers” 96.
Examples of known Austrian brands are as follows:
• Brand “Tirol”: “Wer Tirol hört, denkt an Berge. Berge, in denen man im
Sommer wandern und im Winter Ski fahren kann. Und das wird auch in
Zukunft so bleiben. Aber Tirol bietet mehr als nur Berge. ...” www.tirolwerbung.at. The brand is managed by a dedicated agency with the
goal of promoting the identity and managing the public appearance of the
whole Tyrol region.
• Brand “Red Bull”: most expensive Austrian brand, valued at 9,984 billion
dollars and world-wide ranked as no. 80 (2012, BrandZ agency study97). The
brand stands for an energy drink, and is highly visible internationally.
With respect of the engagement technology use for brand management, modelling
communication, communication channels and target groups bears inherently the
advantage of uniformly accessing the provided data and thereby allowing beyond state of
the art processing of the data. Further, human computation could increase the process
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Source: “The Basics of Revenue Management”, Integrated Decisions and Systems, Inc., 2005.
Available at: http://punetech.com/files/IDeaS-Basics-of-RM.pdf .
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Available at: http://en.wikipedia.org/wiki/Swarm_intelligence .
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American Marketing Association, as cited by http://en.wikipedia.org/wiki/Brand .
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Available at: http://www.wirtschaftsblatt.at/home/international/unternehmen/apple-ist-dieteuerste-marke-der-welt-red-bull-auf-rang-80-519184/index.do
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where automated algorithms lack of efficiency, for example the translation of
communicated content to other languages. The area has a high potential of crowd
sourcing, word-of-mouth.
Reputation management is monitoring and pro-actively influencing and thereby
shaping an entities’ reputation, where reputation is “recognition by other people of some
characteristic or ability”98. According to the definition of the New York Times, online
reputation management (or monitoring) is the “practice of monitoring the Internet
reputation of a person, brand or business, with the goal of suppressing negative mentions
entirely, or pushing them lower on search engine results pages to decrease their visibility”.
Reputation of a company can be viewed as one of its most important assets such as its
capital, and this dimension also interferes with revenue management. Maintenance and
increase the appreciation an organization, or a topic or a certain approach gains in the
public on long-term are needed. Examples for the reputation management need come from
different areas such as the political world: political entities like European parliament or
election campaigns of individual politicians require a clear reputation management
approach.
From the technology side, reputation management can be approached with
introducing a domain specific, channel independent model that explicitly separates
content from channel, then intelligently interweave the content with the channels again &
use that for campaigning. Then, by estimating the reputation and impact on all of the
channels (e.g. by statistical analysis of online content), for example, making explicit facts
such as “more than 90% of all Internet users are already reading product reviews and
more than 50% indicate that they base their purchasing decisions mostly upon them”. The
abstraction layer allows multichannel communication in a holistic approach, and, finally,
it is needed to provide means to increase the effectiveness and efficiency of public
campaigns.

6.2 Application Field – e-Tourism
This section gives an introduction to the field of e-Tourism, focusing in particular on its
challenges and opportunities, in which the developed solution could be applied.
Furthermore, the concepts multi-channel communication, multi-channel booking, direct
booking, LOD and on the fly service integration are explained, as they form part of our
98

Definition provided by the Webster-Merriam Dictionary: http://www.merriamwebster.com/dictionary/reputation
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solution Destination4.0, the next generation of destination web sites which is described in
detail at the end of this section.

6.2.1 e-Tourism – challenges and opportunities
With the growth of the Internet, a considerable change of travel planning and travel
behaviour took place. The developments in Information and Communication
Technologies (ICTs) affect tourism and vice versa. Tourism, as “an information-based
business […] was one of the first sectors to employ ICT as early as the 1960’s” (Dell’Erba
et. al, 2005). Information is a key issue in tourism as the touristic product is very complex
in its nature, and purchased and consumed at different times. It cannot be tried out in
advance, hence, information about the product is vital to facilitate and reinforce the
purchasing decision (Werthner & Klein, 1999). “The tourism system is inevitably
influenced by the new business environment created by the diffusion of ICTs” (Buhalis,
2003). Hence, “eTourism reflects the digitalization of all processes and value chains in the
tourism, travel, hospitality and catering industries” (Buhalis, 2003). The different
elements, that are included in eTourism are “all business functions (eCommerce and
eMarketing, eFinance and eAccounting, eHRM, eProcurement, eR&D and eProduction)
as well as ePlanning and eManagement” (Buhalis, 2003). Furthermore, ICTs made all the
processes in the supply and demand chain of the tourism system significantly easier and
thereby helped the tourism industry grow (Buhalis, 2003).
The strong linkage between the Internet and tourism is in particular caused by the fact
that tourism products are subject to intangibility and perishability. The Internet creates “an
interface between consumers and suppliers globally” (Buhalis, 2003). ICTs help reducing
the risk of purchase by offering more complete, up-to-date and audio-visual information
(Buhalis, 2003). The Internet therefore became a highly important information,
communication, and booking platform that significantly changed the very nature of the
tourism industry (Payandeh, 2010). “The Internet established an innovative and userfriendly platform for efficient, live and timely exchange of ideas and products” (Buhalis,
2003). The readiness of online information, virtual and special interest communities and
platforms changed the very nature of tourism. With the rise of Social Media applications
like online communities, blogs or discussion forums, more and more users exploit the
possibilities that are available on line (Buhalis, 2003). In Austria, 74.8 per cent of the
population use the Internet, in Europe the total number of users represents 58.3 per cent of
the European population (European Travel Commission, 2011).
Customers are not solely dependent on what they see in brochures but have all
information available online. With the growth of the Internet a considerable change of
travel planning and travel behaviour took place. In addition to traditional information
sources, like travel agencies, personal recommendations, advertisements in magazines or
television programs (Freyer, 2009), tourists themselves can evaluate, rate and recommend
what they have booked. More than 53% of Europeans already book their holidays on-line,
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after informing themselves about a certain destination online before booking99. As a result
tourists possess knowledge that entitles them to demand better service, lower prices and
they are becoming less loyal (Werthner & Klein, 1999). Therefore, tourism service
providers have to take care of how the guest perceives the offer before, during and after
the journey, as tourists can nowadays share their experiences at any stage of the trip.
In special interest communities, information and experiences of travellers are
exchanged. Designated travel review platforms have been created where every day
thousands of people rate their trips. Recommendations and reviews of people who have
actually travelled to a certain destination are in general more trusted than any commercial
marketing activities. Positive as well as negative word-of-mouth, or so to say “e-word-ofmouth”, has thereby reached an incredible dimension where tourism service providers
need to react. As a result, the tourism market has become highly transparent regarding
offers and prices because the customer is more educated, critical and demanding than ever
before (Wiswede, 1991, as cited by Payandeh, 2010).
In order to further illustrate the importance of eTourism, let us take for example the case
of the Austrian tourism industry. The Austrian accommodation market consists of 20.000
commercial and 50.000 private accommodation establishments, resulting in about 1.1
million bed places during the winter and summer season100. Consequently, tourism and
especially the hospitality industry, qualifies as a main contributor to the Austrian
economy. Particularly for hoteliers, managing the growing number of channels has
become difficult. There are about 100 different booking channels available, requiring the
hotelier to put in a lot of time and effort to maintain them and be present on as many as
possible. Furthermore, the issue of online communication is complicated as
communication is becoming bi-directional and its contents more granular.
Competence in on-line communication and marketing as well as on-line sales is therefore
crucial for ensuring the competiveness of touristic regions and hotels. Solutions are
required to address the challenges of communication that organizations of all sizes,
commercial and not-for-profit, regularly face when communicating with their stakeholders
using a multiplicity of channels, e.g. websites, videos, PR activities, events, email, forums,
online presentations, social media, mobile applications, and recently structured data. The
social media revolution has made this job much more complicated, because:
• the number of channels has grown exponentially,
• the communication has changed from a mostly unilateral "push" mode (one speaker,
many listeners) to an increasingly fully bilateral communication, where individual
stakeholders (e.g. customers) expect one-to-one communication with the organization,
and the expected speed of reaction is shrunk to al-most real-time, and
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Available at: http://www.newmediatrendwatch.com/regional-overview/103-europe?showall=1 .
See: http://www.statistik.at/web_en/statistics/tourism/accommodation_capacity/034896.html .
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• the contents of communication becomes more and more granular and increasingly
dependent on the identity of the receiver and the context of the communication.
Organizations need an integrated solution that provides management and execution of
communication goals in a mostly automated fashion, with costs equivalent to mass-media
communication, along with the granularity of individual experts, and at the pace of realtime social media. Our solution is aiming to mechanize important aspects of these tasks,
allowing scalable, cost-sensitive, and effective communication for small-or-medium sized
business units and comparable organizations for which information dissemination is
essential but resources are significantly limited.
To address current trends in the travel industry and the importance of using the web and
especially social media as web distribution channels, yield management solutions for
hoteliers need to enhance with functionality that supports hotels in increasing their
conversion in bookings via social media management. Such a solution will help a hotelier
answer efficiently and effectively the following questions:
• How is my price positioned towards the price of my competitors?
• What is my reputation in all of these channels? More than 90% of all Internet users are
already reading product reviews and more than 50% have indicated that their
purchasing decisions are based primarily upon them.
• Am I adequately represented in all these channels (comments, reviews, etc.)?
• The hotel could reduce its price in channel X to maintain visibility and to in-crease
bookings through this channel. Due to legal constraints, it has to reduce its price in
many other channels which leads to reduced revenues from those bookings.
• A hotel needs recommendations for what needs to be done and the support to do it, e.g.
possible actions would be to reduce their price by 10% or to include more amenities
and supplements, to be more active on Facebook in order to increase social media
links and conversations, or if guests complain about the coffee it could therefore be
alerted to improve this service.
• A hotel wants to announce rooms through Google Maps. It therefore starts to pay for
each click through this search interface. If many clicks fail to lead to a booking, the
hotel may begin to lose a significant amount of money.
• The same scenario could occur with static on-line coupons that offer a 50% discount
through a coupon platform that requests an additional 25% for each coupon. This can
easily end in negative revenue and lacks dynamicity. Imagine a “magic” dissemination
button for a bar owner that can announce dynamically a happy hour, special offers,
interesting news etc. on-the-fly to the right circle of interested public, establishing the
bar as a trendy place where a hip crowd is getting together.
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6.2.2 Multi-channel communication
In this section we sum up the typical channels used in the tourism branch, followed by a
description of our approach to help hoteliers solving the problems caused by the multitude
of channels that should be filled and monitored.
An established means for hotels to put out mainly static information is the classical
website. Content that changes more often is usually published in a news section which is
included in the website. To further spread news and small elements of content the hotel
should use RSS feeds and have its own Twitter page. Proven means to keep in touch with
your guests and to keep them informed on the latest news and offers are newsletters.
Videos and images are a good way of presenting a hotel or destination to a wide audience.
There exist various hosting services that allow hoteliers to share files like YouTube and
Vimeo for video files and Flickr and Pinterest for image files. Details concerning those
channels can be found in chapter 2.2.3.
Other important platforms to share and exchange information but also to collect feedback
are social networks. Especially mentionable is here Facebook with its more that 955
million monthly active users101. Facebook does not only offer many possibilities through
which to disseminate information but also offers the possibility to book hotel rooms
directly on the hotels Facebook page. The social networks XING and LinkedIn might be
negligible respective the acquiring of more guests but very useful to find new employees
or business partners.
The multitude of available channels offers endless opportunities for hoteliers to reach
potential customers. But as already stated in the previous chapters 1 and 6.2.1 there are
also many drawbacks.
The problem is clear: How can a hotelier disseminate and communicate over the various
channels on a scalable, cost-sensitive and effective way? The core idea of our approach is
to introduce a layer on top of the various Internet based communication channels that is
domain specific and not channel specific102. Information items that are communicated
through this layer are specified using a domain terminology that is easily understood by
domain experts. Such a domain specific terminology is not an exhaustive formalization of
the domain but rather includes the concepts that are most frequently in the communication
acts. The domain specific terminology is formalized as an ontology. For the touristic
domain we have developed the Accommodation Ontology. The Accommodation
Ontology is an extension of GoodRelations and provides the additional vocabulary
elements for
101
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•
•

describing hotel rooms, hotels, camping sites, and other forms of
accommodations, their features, and
modeling compound prices as frequently found in the tourism sector, e.g. weekly
cleaning fees or extra charges for electricity in vacation homes based on metered
usages.

In typical hotel scenarios, we must distinguish between the legal agent operating the
hotel (gr:BusinessEntity), the hotel as a whole (acco:Hotel), and the individual hotel
rooms (acco:HotelRoom). This distinction is important, because we may want to represent
hotel features and room features. For instance, a sauna can be a room feature or a hotel
feature. All accommodations are at the same time instances of the GoodRelations classes
gr:Location and gr:ProductOrService. Hotel rooms and hotels or camping pitches and
camping sites can be linked via the acco:partOf relationship type.
The Accommodation Ontology slightly deviates from the standard GoodRelation
pattern, because a global standardization of room or hotel features is not possible without
losing granularity. For instance, even features that look trivial at first sight, like "Wifi",
"Star Rating", or "TV Set", are impossible to harmonize in a feasible and lossless way.
For instance, a Wifi network may vary by the supported speed standard and there are
numerous different star ratings in use across the global that vary in scale and
requirements. Technical equipment like TV sets or coffee makers can vary in quality and
features, and hotels will typically want to preserve as much of their individiual value
proposition in any description.
Thus, the Accommodation Ontology follows a radically different approach for Web
Ontology Engineering in that it supports the so called Deferred Consensus Principle
(Hepp (2012))103: Instead of consolidating product features in the ontology, it provides a
consolidated conceptual model for encoding proprietary feature information in a way that
is most useful for the automated, heuristical consolidation at the client side. So instead of
defining properties for room and hotel features, the ontology provides the class
acco:AccommodationFeature that can hold feature information in varying degrees of
formality.
Only for very few features the ontology provides readily standardized conceptual
elements, like
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Hepp, Martin: From Ontologies to Web Ontologies: Lessons learned from Conceptual
Modeling for the WWW, forthcoming (2012).
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acco:occupancy
acco:occupancyAdults
acco:occupancyMinors
acco:petsAllowed
acco:size

The following illustration shows how hotel and room features can be expressed using
acco:feature and instances of acco:AccommodationFeature.
Scenario: A double room with two double beds that can be used by up to four persons
and that has a minibar. The hotel is a 4-star hotel according to the DEHOGA rating and
has a sauna as an optional feature, i.e. when you rent the room, the right to use the room
does not automatically imply you can use the sauna for free. There may be an additional
charge.

Figure 36: Accommodation Ontology Example	
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There are UML class diagrams available that illustrate the conceptual structures of the
Accommodation Ontology. Note that the following diagrams are only approximations of
the real OWL DL model, since they do not represent all details of the formal model.

Figure 37: UML class diagram	
  

The domain specific ontologies that provide the information models are one of the core
elements of our approach. Additionally three other core elements are required to build a
scalable multi-channel communication solution, namely:
•

a channel model (or communication model), that describes the various channels,
the interaction pattern, and their target groups;

•

mappings of information items to channels through weavers; and finally,
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•

a library of implemented wrappers for actual channel instances.

What is essential is to distinguish the communication or channel model from the
conceptual descriptions of the information, in analogy to cascade style sheets (CSS) that
separate the content from its presentation. Our approach requires the creation of a
communication model (i.e., an increasingly complete model of channels), and knowledge
models for each vertical (such as hotels, restaurants, tourist events, etc.), and finally
linking the knowledge model with the communication model through a weaver that
weaves concepts with channels. Data and information can be expressed at the conceptual
level, which the domain expert understands. The knowledge models are formalized using
ontologies (Fensel, 2001) and are not full descriptions of the verticals but rather are
focused on the information chunks that are disseminated about it.
The central element of our approach is the separation of content and communication
channels. This allows reuse of the same content for various dissemination means. Through
this reuse, we want to achieve scalability of multi-channel communication. The explicit
modelling of content independent from specific channels also adds a second element of
reuse: Similar agents (i.e., organizations active in the same domain) can reuse significant
parts of such an information model.
Separating content from channels also requires the explicit alignment of both. This is
achieved through a weaver. Formally, a weaver is a set of tuples of nine elements:
1. An information item: As discussed in Section 2, it defines an information category that
should be disseminated through various channels.
2. An editor: The editor defines the agent that is responsible for providing the content of
an information item.
3. An editor interaction protocol: This defines the interaction protocol governing how an
editor collects the content.
Elements 1 to 3 are about the content. They define the actual categories, the agent
responsible for them, and the process of interacting with this agent. Elements 4 to 9 are
about the dissemination of these items.
4. An information type: We make a distinction between three types of content: an
instance of a concept, a set of instances of a concept (i.e., an extensional definition of the
concept), and a concept description (i.e., an intentional definition of a concept).
5. A processing rule: These rules govern how the content is processed to fit a channel.
Often only a subset of the overall information item fits a certain channel.
6. A channel: The media that is used to disseminate the information.
7. Scheduling information: Information on how often and in which intervals the
dissemination will be performed which includes temporal constrains over multi-channel
disseminations.
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8. An executor: It determines which agent or process is performing the update of a
channel. Such an agent can be a human or a software solution.
9. An executor interaction protocol: It governs the interaction protocol defining how an
executer receives its content.
Currently, all commercially available solutions are only channel centric and do not
provide any built-in support for what needs to be disseminated or where to disseminate
what piece. In our approach, a knowledge-model is built and explicitly linked with the
channel model. This must be done once for a hotel, and can then be reused for millions of
them. That is, we aim for the major elements of reusability:
1. The same information element can be reused for various channels through its channel
independent formulation using the information model.
2. The information model is developed as domain ontology for a certain vertical area
such as tourist accommodations, gastronomy, medical doctors etc. Therefore, it can be
reused for various agents active in the same vertical domain.
These elements of reusability deliver the major contribution to the scalability of our
approach.

6.2.3 Multi-channel booking
The multi-channel problem is not only faced in the on-line communication context, but
also in the hotel booking context. There are more than 100 different hotel booking
channels available and their number is constantly increasing. The average time for
hoteliers required to maintain a profile of a medium size hotel at one portal is between 5
to 15 minutes a day. An effort of maintaining hotel’s profile on 100 portals would require
then at least 20 hours of work which for a medium seize hotel is a lot of time, effort and
finally money that has to be invested in something that distracts the hoteliers from
focusing on their core business. Hoteliers are thus facing a challenging multi-channel
problem having to maintain daily the right balance of rooms’ availability across more than
100 channels. This obviously does not scale. Being accurate and visible in all the channels
is a must in order to increase revenues. The economic discipline that studies “how market
segment pricing is combined with statistical analysis to expand the market for the service
and increase the revenue per unit of available capacity” is called yield or revenue
management104. Many solutions to yield management are based on complex statistical
methods and complex domain assumptions on how variation of the price can influence the
number of bookings of a service. However, a multi-directional multi-channel approach
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must also rely on Swarm intelligence105. Observing in real time the reaction of customers
and competitors will be the key to achieving on-line marketing. Adopting your offer and
your price dynamically in response to the behaviour of your (on-line visible) environment
will become critical to economic success.
To help the hotelier be present with an up-to-date profile in as many booking channels as
possible, seekda Gmbh 106 has developed a solution called seekda!connect that offers
automatic support for online booking on multiple channels. seekda solutions and are used
by more than 4000 hotels in Central Europe. seekda enables hotels to be bookable through
multiple channels without a channel fee. seekda offers tools for the online multichannel
distribution and supports the hotels to increase their online bookings and conversions with
its tools. A single entry point provides direct connection to different booking platforms
(see Figure 32), which can be managed over a simple, web-based user interface.

Figure 38: seekda!connect – multi-channel booking solution

The multi-channel booking solution includes a booking manager for centralized online
data management, a dynamic shop, a booking engine for hotel Web sites including online
payment, portal software for multi-property search and a booking engine for marketing
portals (including DMOs), Google Connect for direct connection to Google tools and
direct channels for direct connection to other hotel distribution channels (booking.com,
105
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http://en.wikipedia.org/wiki/Swarm_intelligence
Available at: https://www.seekda.com/.
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expedia.com, etc.). seekda has developed an integral multi-channel online booking
solution consisting of a booking engine and an elaborate channel management system.
Automated interfaces to 3rd party providers e.g. travel insurance companies, translators’
platforms or ski rental providers complete the application.

6.2.4 Direct booking
Besides the multi-channel booking problems, hotels are facing also another problem that
is diminishing their income. More precisely, an increasing number of hotel rooms are
booked on-line via booking channels that are taking a significant share of the hotel profits
that are booked via the booking channel. Take for example the Austrian tourism market,
where more than 12% of all on-line hotel room bookings are done through booking
channels such as HRS or booking.com. A portal such as HRS takes 15% of the price of
the room. Consequently, Austria spends around 101 million EURO p.a. and in Tyrol
between 60 and 70 million EURO is lost from the Tyrolean tourist industry. To overcome
this problem, a solution for direct bookability of hotels thus keeping the profit with the
hoteliers, combined with multi-channel communication approach to increase the visibility
and trust in the hotel is required.
seekda offers also solutions for direct booking for hotels. Using such solutions the
booking quickly and directly via hotel Web sites. Moreover, the hotels do not have to give
part of their profit to booking channels and guests spend less time in booking using the
instant booking solutions of seekda. The two products for direct booking offered by
seekda are Dynamic Shop107 and Dynamic Shop Mobile108, which is the mobile version of
the former.
Besides fast and reliable on site booking, Dynamic Shop offers some other benefits
including:
•

Integrated and safe payment function

•

Transparent price model i.e. Hotels pay by flat rate; there is no commission for
bookings

•

Multi-linguality i.e. the booking interface is available in many languages and in
this way, hotel reach guests from all over the world

•

High level of automatization i.e Hotels are informed of incoming bookings
immediately; the guest will receive an automatic booking information

107

www.seekda.com/en/products/e-tourism/dynamic-shop

108

www.seekda.com/en/products/e-tourism/dynamic-shop-mobile
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•

Easy integration i.e. the integration of the booking interface into your website is
dead easy; design and color adjustments can be easily implemented by your web
agency

The Dynamic Shop enables as well simultaneous booking of different categories. If for
example a guest wants to book several rooms at once, he can combine offers from
different categories at his wish. The Dynamic Shop also offers simultaneous display of
daily rates and packages. In the booking interface a guest can views multiple variants and
can select his favorite offer without any effort. Last but not least through the Dynamic
Shop can be used to book additional services such as car rentals, insurance, airport
shuttles, all being offered directly at hotel’s Website. Figure 33 shows the Dynamic Shop
integrated into a hotel website.

Figure 39: Dynamic Shop integrated in the Hotel website
The mobile version of the Dynamic Shop, called Dynamic Shop Mobile is seekda solution
for direct booking from mobile devices. As the number of travelers using mobile devices
are booking online Seekda Dynamic Shop Mobile makes hotels room bookable via mobile
devices. It has an optimized look and design of the booking interface and can also be used
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to book direct additional services (concert tickets, ski passes, sport offers) offered through
mobile devices to travelers, not only before, but also during the trip.

6.2.5 Destination 4.0
In this section we introduce Destination 4.0, the next generation of destination web sites
for e-Tourism. We integrate solutions for on-line communication and marketing, on-line
booking and support on the fly integration of external services and data. The next
generation of destination sites will incorporate technologies and tools that enable direct
and multi-channel bookabillity of hotels and connected services, as well as increase online visibility and presence of destinations and hotels following a multi-channel
communication paradigm. Furthermore relevant data for a destination, such as public
transport, hiking trails, ski slopes data, will be integrated from open Linked Data sources
to enrich the set of services and external services.
To build the next generation destination sites we are developing, customizing and
integrating solutions from the fields of multi-channel communication, direct and multichannel booking, linked open data and on the fly service integration.
6.2.5.1 Multi-channel communication
We are developing methods and tools for highly scalable on-line communication
supporting processes, such as yield, brand, and reputation management. Scalability is
achieved by introducing a layer of abstraction over all communication channels as well as
a layer for capturing customer domain information. These two layers can then be
dynamically mapped and connected, depending on the particular use case and direction of
information propagation (publishing of messages or collection of feedback).
Furthermore our approach includes support for collecting and assessing feedback in terms
of responses, comments, and ratings from the various channels and showing them in an
aggregated form via a single user interface. Last but not least it is possible to analyse the
impact of the communication and engagement in terms of metrics such as number of
bookings, website visits, and number of followers. These metrics enable targeted steering
of online campaigns but can also serve as a measurement for the ROI of online efforts.
6.2.5.2 Direct and Multi-channel booking	
  
Direct and multi-channel booking of hotels provides enables scalable yield management
for hoteliers. seekda offers a set of products for direct bookability i.e. Dynamic Shop109
and its mobile version Dynamic Shop Mobile110 as well as muti-channel booking. Such
109
110
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products empower the hotels to do a better yield management and such to keep a larger
part of the profit that does not need to share with booking channels. Furthermore, guests
spend less time in booking using the instant booking engine solution of seekda.
6.2.5.3 Linked Open Data	
  
Linking Open Data (LOD) initiative111 is implementing the Web of Data by publishing
datasets using the Resource Description Framework (RDF) (Klyne, J.Carroll, & McBride,
2004), the metadata model primarily used on the Semantic Web, and creating links
between the entities in these datasets.

Figure 40: Linked Open Data cloud diagram illustrating the published data sets and the
relationships that link them together (note: each node in the diagram represents a distinct
data set published as Linked Data, as of September 2011)

In the tourism industry LOD is very often used in the description of touristic sites. LOD
can be used to integrate and look up external data about places and routes, time-tables for
public transport, hiking trails, ski slopes and points-of-interest. In a regional map for
example, information about mountain biking trails could be integrated.
111
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6.2.5.4 On the fly service integration	
  
With on the fly service integration, data and services from destination sites can be
integrated for the booking of hotels, restaurants, cultural and entertainment events,
sightseeing and shops. Hence, it is possible to make content shown in an interactive map,
like provided in Destination4.0, directly bookable.
External services will be integrated on the fly following a “pay as you go” approach, at
first using Web scraping technologies for a quick integration, followed by an APIs and
backend integration for a for a long term, durable integration solution. For Web scraping a
set of tools are available on the market that can be used, such as Lixto 112 or
ScraperWiki113. APIs and backend integration could usually happened as a second step
being coupled with contractual based integration of data, functionalities and services for
mutual benefits. It will provide more fine grain integration not only at the level of Web
but deeper, at the level of backend systems and requires usually enterprise application
integration solutions (e.g. Web services).
6.2.5.5 Integrated solution Destination4.0	
  
In Destination4.0, the technologies and tools mentioned before will be integrated and
provided via an intuitive, map based interface that uses open standards, such as
OpenStreetMap (openstreetmap.org) and linked data version of it such as LinkedGeoData
(Auer, Lehmann, & Hellmann, 2009). The overall solution is provided as a Web and
mobile application. The various layers comprising the platform are depicted in Error!
Reference source not found..
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Personalisation and
User Interface layer
Social Networks layer
Booking layer
Linked Open Data layer
Map layer
OpenStreetMap

Figure 41: Next generation of destination sites	
  
In the first step, it is planned that Destination 4.0 is integrated in current DMO websites.
Destinations can benefit from the integration of the interactive map in several ways. First
of all, the destination and its offers can be presented in a dynamic, interactive way,
allowing the user to select the exact location of interest. Tourists and potential guests
searching for a destination on the map, immediately see all the offers available in the
region. This could range from accommodation and gastronomy facilities, to sights and
cultural attractions. The display of all available offers in the region could support the
cross-selling of products, generating higher income for the destination and its stakeholders.
The second major advantage is of course the direct bookability of the displayed offers.
This way, touristic service providers do not lose part of their income paying commissions.
The multi-channel social media integration represents another benefit for the destination
and its partners: users are enabled to share what they have looked at or booked in
Destination 4.0 via social channels and thereby spread the word about the destination in
their social networks. Due to the presented benefits, it can be assumed that the integration
of Destination 4.0 enhances a destinations profitability and visibility on the Web.
Some of the best practices recommended in (XOTELS, 2012), (Wanderlust Travel and
Destination Marketing, 2012) and (Han & Mills, 2006) include converting “lookers” into
“bookers”, enabling direct bookability on the hotel website, integration of multiple social
media channels to target and engage with customers, using map mash-ups to spice the
website and give it a friendly experience. Our solution for destination websites is in
accordance to all the best practices mentioned before.

6.3 Summary
In this chapter we discuss the types of applications that one can build on top of our
multi-channel communication solution. The multichannel concept presented in the current
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chapter assumes five application types: (1) advertisement, (2) customer relationship
management (CRM), (3) yield management, (4) brand management, and (5) reputation
management. We also introduced the field of e-Tourism, with its challenges and
opportunities. We also proposed a novel approach for creating touristic destination
websites. Our approach combines technical solutions for multi-channel communication,
direct and multi-channel booking, on the fly service integration, as well as usage of
Linked Open Data for a better service experience. Combining these technical solutions
and making them accessible in an integrated way via a friendly, intuitive, map-based user
interface, allows for a more direct, social interaction between tourists and hospitality
service providers (i.e. hotels, restaurants, etc.). The multi-channel communication enables
the various actors to listen, communicate and engage with each other and thus to increase
their visibility, online presence and finally their economic benefits. The direct and multichannel booking enables scalable yield management, while on the fly service integration
allows external services to be integrated in a “pay as you go” manner making the overall
solution easily extendable with new functionalities. Finally, the multitude of external data
sources which are exposed and integrated as Linked Data enable us to provide more
comprehensive and complete information relevant for touristic destination website users.

7. Further Work and Conclusions
Marketing and customer engagement is one of the most complex and never solved
problems in our current world. We are fully aware that high scale communication in both
directions is not the key towards successful engagement. It is the quality of the content
that - by any means - can make the difference. In the same way, “engagement” does not
mean measuring throughput of content in both directions. Engagement, as we understand
it, “... is a marketing strategy that directly engages consumers and invites and encourages
consumers to participate in the evolution of a brand”. It cannot be implemented as a tool
as it requires a lot of human intelligence, market sense, humour, and interaction. However,
SCAI can help – within the limitations of the online world – for the latter point.
In this white paper, we introduced SCAI, the Social Communication Architecture
from Innsbruck. The system bases on the two classic directions of communication,
speaking and listening. In a Social Media context, we refer to these basic actions as
dissemination and monitoring. We introduced both concepts and identify problems and
research questions related to these topics. In addition, we introduced the main principles
of communication and engagement. As a matter of fact, there are unsolved research
questions which can be addressed by marketing researchers. All the previously introduced
concepts are merged in the SCAI architecture. It contains a domain and task specific
interface, a workflow engine addressing communication patterns, a content management
system, publication and engagement engines, and a tool for impact analysis. Taking a
closer look at these components, SCAI should not be understood as a social spam engine
as we shape the dissemination to small bits and set the filters before the distribution of
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content rather than afterwards. We also discuss a more general overview on application
types being advertisement, customer relationship management (CRM), yield management,
brand management, and reputation management before focusing on the application in the
tourism domain. With respect to the latter, we are currently in the process of proposing a
project with Seekda, one of the major e-Tourism marketers in the Tyrolean area: The
Seekda Social Agent (SESA) will demonstrate the applicability and profitability of
efficient and effective online communication and introduce means of high scale social
marketing to owners of small and medium sized hotels.
Finally, we can conclude by advising potential users of our reference architecture and
tools to use powerful means in a precise way while sticking to Mahatma Gandhi’s words:
“It is the quality of our work which will please God and not the quantity”.
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