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Abstract—Uncertainty over future oil prices, concerns over
and energy security and increasing agreement over an urgent
need to reduce global greenhouse gas emissions to avoid
unacceptable temperature increases and climate change have
combined to generate strong interest in low emission energy
supply options, including increased efficiency of energy use and
renewable energy technologies. These energy options, variously
labelled as clean energy, renewable energy, sustainable energy
or alternative energy, need to be rapidly developed and
deployed in order to reduce the current heavy reliance on
fossil-fuels. The distribution of information and knowledge on
these technologies is critical to this goal. The need to obtain
such information will be more acute for developing countries
such as Thailand as funding and support for scientific research
and technological development in these countries is relatively
limited and the ability to gather relevant information and
knowledge via the World-Wide-Web will therefore be of
particular importance in promoting know-how to local
communities. This paper presents the outcomes of the first
phase of a research project that aims to improve the extraction
and visualization of alternative energy information from the
Web. This paper reports a survey and study of 113 websites on
alternative energy and examines the deployment of Web
technologies by these websites. This will lead to the design and
development of information extraction and visualization
methodologies in the subsequent phases of the study.
Index Terms—Alternative energy, Sustainable energy,
knowledge
extraction,
Web
mining,
Knowledge
visualization.
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I. INTRODUCTION

ince the discovery of fire, the human race has developed
and utilized various forms of energy for many purposes
and energy has become indispensable for modern society.
The rapid rise in per capita and total energy over the past
century and particularly in the last few decades has been
made possible by the availability of cheap and reliable
supplies of energy resources, and particularly fossil fuels
such as coal, oil and gas. Access to reliable, safe and
adequate supplies of energy from utilities is now taken for
granted in most wealthy or industrialised countries and the
world’s appetite for energy appears to be insatiable. There
are, nonetheless, obvious constraints on the supply side and
this, combined with growing demand, inevitably puts
upward pressure on energy prices. Total world petroleum
production, for example, is reported to have been
constrained in 2005 and unable to sustain further growth in
demand[1]. It is becoming increasingly difficult for policy
makers to avoid the difficult question of whether, or how,
continued economic growth and development based on
increasing rates of energy use can be sustained.
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Our current high levels energy use is underpinned by a
reliance on fossil fuels. Crude oil, coal and natural gas are
used to meet most of the world’s energy requirements[2]. In
2005, petroleum-based energy resources accounted for over
a third (36.8%) of the world’s primary energy production [1,
3]. As the price of crude oil fluctuates [4], this has a major
impact on the world’s economic system [5]. In addition, the
combustion of these fossil fuels releases CO2, a major
contributor to the anthropogenic ‘greenhouse effect’ that is
causing an unprecedented rate of increase in global
temperatures [6], that is expected to have enormous
environmental, social and economic impacts [7] that will
affect many generations to come [8]. This environmental
problems has been described as the biggest challenge ever
faced by the human race,
These issues make it important for governments,
businesses, communities and individuals to be fully aware of
the situation and to take the necessary actions to address
these problems. Many research organisations and
governments are already devoting considerable effort and
resources to this end. One of the common options advanced
to address these problems is to reduce our reliance on fossil
fuels by increasing our reliance sustainable or alternative
energy sources. The promotion of such alternative energy
options is facilitated by access to up-to-date information and
knowledge. This assists researchers and related stakeholders
either working on the development of sustainable energy
systems or the implementation of sustainable energy systems
and services. A easy access to such information and
knowledge also assist businesses and members of the
general public on alternative energy supply options and the
efficient use of energy.
The World-Wide-Web represents an effective service that
can provide and distribute information or knowledge quickly
and cheaply and information on the Web can be updated
easily and many websites already provide information and
knowledge on alternative energy. There is, however, no
mechanism that enables direct access or aggregation of these
diverse sources of information or for these to be made
available to local groups and communities. Users have to
search for information from different websites and a
considerable amount of time is often required to find the
appropriate information. The development of an intelligent
and automated information extraction system able to acquire
the information and to feed this to a dedicated platform
would assist researchers and others to reduce the amount of
time required to find the appropriate. This paper describes
the first phase of a project aimed at developing and
implementing such a system. This initial phase of the study
involved a survey of 113 websites providing information on
alternative energy, and the use of Information
Communication Technology (ICT) and Web technologies.
Websites were investigated and categorised according to the
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nature of the organization, target users of the site and the
Web technologies employed. Visualization techniques that
will be considered in the second phase of the study as part of
the intelligent Web mining and agent technologies for
automatic knowledge extraction and visualization are also
presented.
The structure of this paper is as follows. Section II
describes an example on the promotion of alternative energy
to local Thai people. Section III describes the various forms
of Web technologies used. Section IV outlines the
methodology used to select the websites and to categorise
these. Section V presents the results and Section VI
discusses the possible automated information extraction and
knowledge visualization that will be undertaken in the next
phase of the study. The paper concludes with a discussion on
future work.
II. PROMOTION OF ALTERNATIVE ENERGY TO LOCAL
COMMUNITIES
The effective promotion of alternative energy
technologies requires changing or influencing the practices
and attitudes of decision makers at the national government,
business, local government and local community levels. This
requires ready access to up-to-date information on the results
of ongoing research and the-state-of-the-art efficient and
advanced energy systems technologies. This calls for a
knowledge platform or portal to facilitate the promotion and
research into the latest technologies and the best practices on
efficient use of sustainable energy systems. A form of an
information and community portal could be used to promote
the awareness and better understanding of the problems,
change of the community’s attitude and behaviours, the
promotion and exchange of knowledge and best practices,
and a common platform to be easily accessible by all
relevant stakeholders.
A knowledge portal is an internet-based platform that
provides knowledge on particular subject area. It could be
considered as a Knowledge Management (KM) platform that
distributes knowledge using Web technologies. KM is a
collection of indexing, classifying, and information-retrieval
technologies coupled with methodologies designed to assist
the users for the purpose of extracting meaningful
knowledge[9]. The process of KM is often facilitated by a
Knowledge Management System (KMS) and KMS
technologies are used to support management of tacit
knowledge, meta-information creation and connecting
people with knowledge, people with people and knowledge
with knowledge[10]. A KMS has the potential to increase
the value of organizational features such as assets, property,
organizational data (organization’s memory) and customer
satisfaction[11, 12]. The KMS provides a platform to extract
and exchange meaningful knowledge for the stakeholders
relating to the design and use of alternative energy
services[13]. In other words, a KMS is a medium for people
in the community to learn, share and exchange knowledge or
information about alternative or sustainable energy services
[9, 14] and can become an invaluable tool that is used to
assist the community in addressing the environmental and
energy issues.

A. Knowledge Portal Functions
According to Nonaka [15] and Awad & Ghaziri[16], the
expected functions of a knowledge portal could generally be
classified into four categories:
1. Acquisition and capture: - this supports the creation and
capture of new knowledge from both inside and outside of
the organization. It includes the sharing and conversion of
both tacit and explicit knowledge.
2. Storage: – this is the knowledge repository that bridges
the capture and retrieval processes. The repository structure
should support multiple content and links that crossreference between different content material. It also provides
the navigational structure and the path for updating or
adding new knowledge.
3. Retrieval: – this is the primary functionality that
interacts between the user and the portal. This function
should provide an easy means of searching, querying and
accessing the knowledge efficiently. This should support
multiple search techniques.
4. Distribution and presentation: - this acts as the delivery
channel for users. These should offer multiple means of
deliver and should support the ability to send automatic
notification of new contents.
B. Knowledge Transfer
Nonaka’s model[15] has been widely accepted as a valid
means to view the transfer and conversion of different types
of knowledge. Traditionally, there are two categories of
knowledge: explicit knowledge and tacit knowledge.
Explicit knowledge is usually represented in documents,
books, reports, videos and in databases. In the context of this
study, it also includes information and knowledge on the
Web. Tacit knowledge is personal knowledge derived from
experience, embodied beliefs and values. The knowledge
creation processes can be divided into four categories as
shown in Fig. 1.
To
Tacit knowledge
From

Explicit knowledge

Tacit knowledge
Socialization

Explicit knowledge

Internalization

Combination

Externalization

Figure 1. Modes of Knowledge Creation[15]

Socialization is the mode of conversion from tacit
knowledge
to
tacit
knowledge
via
individual
communication. This mode of knowledge creation depends
on the relationship between the participants. Externalization
is the mode of conversion from tacit knowledge to explicit
knowledge. This mode appears to be more difficult due to
the involvement of trust in order for the owner to transfer or
convert tacit knowledge to explicit knowledge. Also, some
tacit knowledge is too complicated or complex to be
converted into a form of explicit knowledge. Internalization
is the mode of conversion from explicit knowledge to tacit
knowledge. It is similar to the learning of explicit knowledge
in order to create new tacit knowledge. The value of this
model focuses on transferring and sharing both tacit
knowledge and explicit knowledge via technologies.
Combination is the mode of conversion from explicit
knowledge to explicit knowledge via re-configuring existing
information mechanisms, such as sorting, adding, re-
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categorizing and re-contextualizing, of explicit knowledge.
This mode leads to the formation of new explicit knowledge.
C. An Example of a Knowledge Portal in Thailand
A group [17] of knowledge portals on energy in Thailand
forms the Thailand Energy and Environment Network
(TEENET1). These portals are supported by the Thai
Government’s Energy Policy and Planning Office2. An
example is the Thailand Energy Information System (TEIS)
managed by Energy Research Institute (ERI) at the
Chulalongkorn University, Thailand. The TEIS homepage is
shown in Fig. 2. This portal provides various information on
energy and the environment, including energy statistics,
research and development, energy economics, energy
conversion and an interactive Web board[18].
The explicit knowledge on the website can be transferred
and shared among the local people as Internalization mode.
Also, members of this website can exchange information
directly, and queries posted on the Web board can be
answered by experts in the network. These two modes of
conversion can be considered as Socialization and
Externalization respectively. Moreover, this website can also
be considered as working in the Combination mode, which
allows local people to manage information themselves, such
as searching for statistical information.

Figure 2. Home page of Thailand Energy Information System website

In summary, one means of promoting alternative energy
to local people is via the use of knowledge portals. These
can be used as a tool to transfer both tacit and explicit
knowledge on alternative energy to stakeholders. However,
the fundamental function of the portals is limited to
facilitation of the exchange and conversion of knowledge
and relies on the contribution and participation of the
stakeholders. One of the basic limitations of KMS is
recognised as the possible reluctance on the part of
individuals or organisations to share and contribute. Hence,
the purpose of this project aims to extract and add new
knowledge to a portal automatically from the Web.
III. WEB TECHNOLOGIES
In regard to information on the World-Wide-Web, this is
normally provided from websites as electronic documents in
the form of Web pages. The transfer of electronic documents
or Web pages between Web servers and Web browsers is
1
2

http://www.eppo.go.th/encon/teenet/index_eng.html
http://www.eppo.go.th

undertaken through the universally adopted Hypertext
Transfer Protocol (HTTP). Web servers provide access to a
collection of Web pages to users and the Web pages
normally reside on virtual locations or websites. The
function of the Web browsers is to present the Web pages to
the users. There are two common types of Web pages: Static
Web pages and Dynamic Web pages. The former have an
appearance of one-way communication as users are able to
use their browsers to read the information on the Web pages
but have to visit the websites to read the information, and the
information cannot be filtered according to the needs of the
users. These Web pages are formatted using Hypertext
Markup Language (HTML) and the information is blended
with markups or tags of HTML. File name extensions of the
Web pages can be either .html or .htm. Dynamic Web pages,
by contrast, provide a type of two-way communication as
users are able to interact with this type of Web pages in
different ways. Information on the Web pages can be readily
changed or updated by providers. They are produced by a
combination of contents, HTML and scripting or Web
programming languages. A variety of file name extensions
are used to identify such Web pages. From a user’s
perspectives, the user can interact with dynamic Web pages
in different ways, such as searching for particular
information on any Web page, or performing calculations
such as the amount of CO2 emission based on a range of
parameters. Web programming languages have various
forms, some of which are described below:
- PHP (Hypertext Preprocessor) is an open source Web
programming language. It uses a combination of codes in the
HTML pages [19]. These Web pages are processed on the
Web server known as server side processing. Web browsers
receive only the results for presenting to the users. The file
name extension for this type of document is .php, which can
be run on most Web servers[20].
- ASP (Active Server Pages) work only on the Internet
Information Services (IIS), the Web server technology
developed by Microsoft. ASP is also a server side
processing, and the file extension is .asp. Another format of
Web page development that has been introduced by
Microsoft is ASP.NET, and it works on the Microsoft
platform called .NET. ASP.NET’s file name extension is
.aspx.
- ColdFusion Markup Language (CFML) is another type
of server side processing similar to PHP and ASP. The
extension of this type of files is .cfm. A combination of
HTML and CFML allows Web developers to integrate
database technologies easily. Nevertheless, ColdFusionbased technology works better in its own ColdFusion server
environment [21].
- Java is another popular technology that has various
forms running on the Web. Sun Microsystems introduced
one of such technology, JSP (Java Server Pages). JSP is
also processed on Web servers and provides platform
independence as well as functioning as an open source Web
programming language[21]. Other java technologies used for
Web development are Servlet and applet. Servlet is a server
side processing, while applet is a client-side processing used
for different purposes.
Another Web technology, Web syndication technology, s
is an Internet information service that provides information
directly to a subscriber’s computer or device. In other words,
the information can be sent to users without the need to visit
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the websites. The RSS (Really Simple Syndication) and Atom
are examples of such Web syndication technology. Users
needs only to subscribe to the service[22] and use Web
feeders that are either a piece of specific software or a Web
browser plug-in.
New Web technologies that have been developed and are
being continuously advancing can be used by knowledge
portal providers to provide information on the Web. This
study uses alternative energy as the target information to be
acquired from the Web and the focus of interest in this study
is the associated developing technologies.
IV. GATHERING OF INFORMATION FROM THE WEB
A. Collection of websites
The process used in this study to collect information on
alternative Energy from websites is similar to that proposed
by Croft[23] and shown graphically in Fig. 3. The initial
sources of information were found using popular search
engines:
Google
(www.google.com),
Yahoo
(www.yahoo.com), Cuil (www.cuil.com) and Kartoo
(www.kartoo.com). The key words, “sustainable energy”,
were used as seeds in the search process. The results from
the search engines were then fetched and evaluated.
Websites carrying advertising information were excluded.
The process also followed the links that are provided by
the websites and the connected websites were also evaluated.
The websites identified from the search results were then
evaluated sequentially in a similar manner. This process
examined the top ten ranked results from each search engine
and the target number of sites to be evaluated in this phase
was 100. Due to tracking of the links from the sites, a total
of 113 websites was actually collected.
Key word = Sustainable Energy

Search Engines

Searched Results
-

First website
Second website
…
N website

Collect

Fetch

Yes
Website

Yes

List of
websites

No

Have links to
others

No

Figure. 3. Process of collection of information from the Websites

B. Criteria for websites selection
The process proposed by Barker[22] was used to evaluate
websites using ‘sustainable energy’ as the target information
that could be used to encourage awareness and enhancement
of knowledge about alternative energy. In this phase, only
that information presented in English was collected. The
structure of URL, type and name of the domain in the URL
were first investigated. The priority or order of importance
of websites were determined as follows:
1. Government websites were assigned the highest priority
as many government agencies provide information on
alternative or sustainable energy for both public use and for
use by other governmental departments. As these sites are

normally well funded and supported, it was assumed that the
information is likely to be current and regularly updated.
2. Non-profit organization websites were assigned the
second priority. This type of website tends to have a strong
and focused objective in alternative energy. Furthermore,
these organizations may be established by many
organizations from multiple countries. Their nature may be
either non-commercial or commercial, they can be owned by
many groups of people or by a few participants cooperating
with the common interest of promoting alternative energy.
Most of the information provides information on either
competed or ongoing projects.
3. Educational websites were assigned the next priority as
their primary purpose tends to relate to teaching or research.
Information is normally provided by groups within the
academic or research sectors. Most have the objective of
assisting users to apply relevant information to the
development of alternative energy technologies, systems or
related services.
4. Business websites were assigned the lowest priority as
most information provided relates to commercial products or
services. These websites provide information on goods and
services based on alternative energy and user can also learn
about their applications in the commercial sector.
The authors and the objectives of the websites were
determined by investigating the “About us” links. Relevant
information can also be used to evaluate website content,
including the time of the last update. The various forms of
information on alternative energy were then considered, and
reference materials were checked.
This study excluded personal pages, websites that
contained unclear or ambiguous objectives. Websites that
did not have the tile symbol (~) following the general person
name, for example, were excluded these websites are usually
owned by individuals and these websites were assigned low
authority scores. Websites that did not provide information
on the objectives for providing the information contained on
the websites were also ignored. Temporary web pages, such
as websites advertising alternative energy conferences, were
also excluded.
C. Categories of the websites
Websites were categorised on the basis of country,
continent, provider and technology (Table I).
The country, continent and provider categories were used
as these informed the second phase of the study that will
focus on the boundaries from which alternative energy
information will be extracted.
The Technology category comprises three sub-categories:
Web Technology, Web feed formats, and Web server. These
criteria have implications for the ease of publication and the
modification of the web content. If, for example, a web page
is developed using HTML, information following a layout in
the website will require more time to develop then would a
dynamic web page developed using other technologies such
as ColdFusion, PHP or ASP.NET. The lead time for
publication or modification of information on alternative
energy contained on a website developed with different web
technology may be longer. Furthermore, the techniques
used to automate extraction of information on alternative
energy also need to be taken into account.
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V. RESEARCH RESULTS
The 113 websites collected in this first phase of the study
consisted of 42 non-profit organization websites (37.17%),
32 business websites (28.32%), 31 government websites
(27.43%) and 8 educational websites (7.08%) as shown in
Table II. Fifty nine of these were hosted in Europe (52.21%).
38 in North America (33.63%) and 14 in Oceania (12.39%).
The other two websites were located in Africa and Asia
(Table III).

TABLE IV
GROUPS OF THE WEBSITES ACCORDING TO WEB TECHNOLOGIES USED
Number and Percentage
Web technologies
of the websites
PHP
ASP
HTML
Cold Fusion
ASP.NET
Java Technology
Undefined
Perl
SHTML
CGI
Python
TML

TABLE I
CATEGORIES OF THE WEBSITES
Category

Sub Category

Description

Total
Provider

- Government
- NonprofitOrganization
- Education
- Business

Countries
and
Continent
Technology - Web Technology
- Web Syndication
Technology
- Web Server

TABLE II
GROUPS OF WEBSITES ACCORDING
TO TYPE OF ORGANIZATION

Type of
organization

Number and
Percentage of
the websites

Non-profit
Business
Government
Educational

42
32
31
8

Total 113

37.17%
28.32%
27.43%
7.08%
100.00%

32
24
15
10
9
7
7
4
2
1
1
1

28.32%
21.24%
13.27%
8.85%
7.96%
6.19%
6.19%
3.54%
1.77%
0.88%
0.88%
0.88%

113

100.00%

This category means the type of
organization, which provides
sustainable energy information
TABLE V
GROUPS OF WEBSITES ACCORDING TO WEB SERVER
This category means country
where an organization or a head
office which organize the website
has located in.
This category means Web
technologies that support to
provide sustainable energy on
World Wide Web.

Apache
Microsoft-IIS
Undefined
AkamaiGHost
AOLserver
Netscape-Enterprise
Nginx
Oracle-Application-Server-10g
Roxen
Sun-Java-System-Web-Server
Sun-ONE-Web-Server
World Bank Web Service
Zope

TABLE III
GROUPS OF THE WEBSITES
ACCORDING TO CONTINENT

Continent
Europe
North America
Oceania
Africa
Asia
Total

Number and
Percentage of
the websites
59
38
14
1
1
113

52.21%
33.63%
12.39%
0.88%
0.88%
100.00%

Most of the websites had been developed using web
technology that enabled data to be readily organised. That is,
most websites were dynamic web pages. The most popular
web technology used was PHP (28.32%), followed by ASP
(21.24%), HTML (13.27%), ColdFusion (8.85%), ASP.NET
(7.96%) and Java technology (6.19%). The remaining
websites were developed using special technology such as
Perl, SHTML, CGI, Python and TML (Table IV).
Some websites were found to be based on HTML (Table
IV) and the time required to provide updated information on
these static web pages would be likely to be higher then
would be the case dynamic web pages.
Websites were grouped according to Web server
platforms (Table V). Apache server was the most popular
web server used (51.33%), with the second most popular
web server being the Internet Information Services (IIS)
provided by Microsoft. Three websites used unknown server
technologies and these were most likely legacy systems. The
remainder used a variety of other web server brands,
including AkamaiGHost, AOLserver, Netscape-Enterprise,
nginX, Oracle-Application server, Roxen, Sun Java System
web server, Sun ONE web server and Zope.

Number and Percentage
of the websites

Web server

Total

58
42
3
1
1
1
1
1
1
1
1
1
1

51.33%
37.17%
2.65%
0.88%
0.88%
0.88%
0.88%
0.88%
0.88%
0.88%
0.88%
0.88%
0.88%

113

100.0%

Only 22 of the websites (19.47%) providing information
on alternative energy utilised web syndication technology,
and the other websites did not provide this service (Table
VI). Only two of the websites provided service in both RSS
and Atom format, and 20 websites provided service in RSS
format only.
Web structure, which can be used to examine the content
structures of Web pages, can be represented in graphical and
tree-like form using the service provided on the Ainibot
website3.

TABLE VI
GROUPS OF WEBSITES ACCORDING TO THE USE OF
WEB SYNDICATION TECHNOLOGY

Web Syndication
Technology

Number and Percentage of the
websites

Don’t use
Use RSS
Use RSS and Atom
Total

91
20
2

80.53%
17.70%
1.77%

113

100.00%

The home page of ScottishPower’s website4, a business
website, is shown in Fig. 4 and the structure of this web page
is shown in Fig. 5, which indicates that the webpage
3
4

http://ainibot.org/webtrustmetric
http://www.scottishpower.co.uk
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contains a significant amount of information in different
formats.
The structure of the home page of the International
Energy Agency’s (IEA) website5 (Fig. 6) is more complex
(Fig. 7) while the structure of the Research Institute for
Sustainable Energy’s (RISE) website6 (Fig. 8 and Fig. 9)
based at Murdoch University, indicates a much lower degree
of complexity. It needs to be noted, however, that this
visualization technique does not examine the content, but
represents only the structure of the contents on the Web.

resource (Fig. 10) was submitted to ExtractorLive.com7 for
summarisation and the result (Fig. 11) demonstrates how the
use of Key phrases and highlights provides a condensed
version of the original passage. Yet another approach is tag
cloud, which is based on word frequency and the perceived
importance of those words which the reader’s attention is
draw by using a change of colour and font size. The same
paragraph from RISE’s website (Fig.10) was submitted to
TagCrowd.com8, and the result is shown in Figure 12. The
main drawback of the tag cloud approach is the lack of
semantic relationship between the words.

Figure 4. The Home page of the ScottishPower website

Figure 6. The International Energy Agency’s webpage

Figure 5. The structure of ScottishPower’s Homepage.

Another visualization approach, Text summarization, aims
to reduce the information while preserving the meaning. As
an example, one paragraph [24] from RISE website on wind
5
6

http://www.iea.org
http://www.rise.org.au

Figure 7. The structure of the International Energy Agency’s Homepage

7
8

http://www.extractorlive.com/upload_demo.html
http://www.tagcrowd.com
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VI. FUTURE WORK ON INFORMATION EXTRACTION AND
KNOWLEDGE VISUALIZATION
Web mining extracts information from the Web by
attempting to discover valuable information from the
Web[25-30]. While Web mining is related to some of the
data mining techniques, new Web mining techniques have
also been developed[26]. There are generally three types of
Web mining: Web usage mining, Web structure mining and
Web content mining[25-29, 31]. The first of these types aims
to extract valuable information between users and Web page
from Web log on Web server, the second aims to extract the
information using links and/or menus on the Web, and the
last type aims to extract the information from content on the
Web.

Figure 8. RISE’s website home page.

Figure 9. The structure of RISE’s Homepage
The future of large grid-connected wind energy power systems is
promising, with several utilities operating wind farms and monitoring
stations for even greater capacity installations. Although the generation of
electricity from wind turbines has been economically marginal for many
years, the future looks quite optimistic following the development of largescale systems in both Europe and the United States. This has been greatly
assisted by an improved understanding of the wind resource itself.
Notwithstanding these large-scale developments, small-scale wind
technologies continue to supply small requirements to operations that are
often off-grid in remote regions. The combination of both large and smallscale technologies allows people to make use of the wind resource for a
variety of sustainable applications.
Figure 10. An original paragraph about wind resource from RISE’s website

Figure 12. An illustration of the use of tag cloud applied to the paragraph
from RISE’s website shown in Fig. 10.

The extracted knowledge is conveyed and presented to
stakeholders using knowledge visualization techniques
which improve the creation knowledge and the transfer of
this knowledge between people using visual representations.
Knowledge visualization can also reduce information
overload[32, 33].
The next phase of this research project will focus on the
development of an automated knowledge acquisition tool
using an integrated Web mining and knowledge
visualization approach and the application of this to the Thai
knowledge portal.
VII. CONCLUSION AND DISCUSSION

Figure 11. An illustration of text summarisation from extractorlive.com
applied to the paragraph from RISE’s website shown in Fig. 10.

Increased reliance on alternative energy technologies is
widely recognised as being as one of the principal options
available for addressing uncertainty over future oil price
rises and reducing greenhouse gas emissions, and the
environmental impacts is the use of. Accelerating the
adoption of alternative energy technologies can assisted by
disseminating information and knowledge on alternative
energy to stakeholders through the World-Wide-Web.
Current and up-to-date information made available on the
Web can be accessed in a much shorter time than can
information disseminated through the printed medium. The
automation of the extraction of relevant information and
knowledge from the Web and the presentation of this in a
readily accessible for readers has the potential to
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significantly facilitate this process and to increase the
information on alternative energy to governments,
businesses, researchers, local communities and individuals.
This paper presents the first phase of a research project
which involved an initial investigation of 113 websites.
Information on these websites, their contents and the web
technologies used were examined. Most of these websites
were found to be managed by non-profit organizations
(37.17%) and most of the information to come from Europe
(52.21%). The most popular web technology used was PHP
(28.32%) and the most popular web server used to provide
alternative energy information was Apache (51.33%).
The structure of web page can be represented in graphical
and tree-like form to illustrate and compare the structures of
the content of web pages. Several other visualization
approaches, such as text summarization and tag cloud, can
be used, but the main drawback of these is the lack of any
capacity to determine relationships between the words.
There appears to be significant scope for further research
and development in this area.
The results of this initial phase of this research project
will be used as the foundation for the development and
deployment of intelligent Web mining and agent
technologies in the next phase of study. The outcomes of this
study are expected to assist developing countries, such as
Thailand, to acquire up-to-date information and knowledge
on state-of the-art alternative energy technologies, which in
turn will benefit local communities by facilitating a more
rapid deployment of alternate energy.
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APPENDIX : A SAMPLE LIST OF 15 WEBSITES SURVEYED
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

http://www.seen.org
http://www.irecusa.org
http://www.sustainableenergy.org
http://www.sustainableenergyfund.org
http://www.energie-cites.eu
http://www.iisd.org
http://www.nrel.gov
http://www.energy.gov
http://www1.sedo.energy.wa.gov.au
http://www.world-nuclear.org
http://www.easternct.edu/depts/sustainenergy
http://www.nesea.org
http://www.ases.org
http://sustainable-energy.us
http://www.gosustainableenergy.com
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