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ABSTRACT
Efficient, cost effective communication is an essential business function
for every enterprise including small or medium enterprises (SMEs). With
the development of Information Communication Technology (ICT),
an important concern should be how to use this technology to efficiently
address the communication issues of SMEs. Currently there are two
major concerns for SMEs. The first is the cost of call centres which make
SMEs eager to seek alternative low-cost adaptations of Information
Technology with similar or better functionality.  The second is to
successfully interlink telephone/mobile-phones and web services. From
recent developments in Information Technology, we find that there are
opportunities for utilizing VoiceXML technology in addressing these
issues. This paper describes some of the current communication problems
for SMEs, clarifies the functions of VoiceXML, and indicates a solution
to some of these communication problems through the use of VoiceXML.

INTRODUCTION
The question of how to use Information Technology to address existing
SME’s communication problems is an important task for ICT experts.
Call centres, which can either process telephone calls via an operator
or answer them automatically, have been established in the communi-
cation infrastructure of many large businesses for some time. Although
it has been proven that communication systems efficiency is improved
by setting up a call centre (IVR, 2004), SMEs cannot afford to establish
a Call Centre of their own. In addition, the Web is increasingly popular
as a medium for commerce, with an increase in the number of people
shopping online. If the SME’s Web facilities are interlinked with
telephone/mobile phones, it will make them more competitive because
it focuses on what the marketplace needs and wants. Therefore, it is
important to find a proper solution to these issues by using Information
Technology. This paper explores some of the current communication
issues and how Voice-XML could provide better solutions.

CURRENT SME’S COMMUNICATION PROBLEMS

Definition of Current SME’s Communication Problems
The phrase enterprise communication refers to the communication that
is carried out between enterprise employees, between employees and
customers, and between employees and suppliers (Dictionary, 2000,
www site). From the history of business communication, enterprise
communication problems refer to those communication problems that
have occurred in each stage of the evolution of enterprise communica-
tion system. Enterprise communication systems (ECS), in the view of
Satzinger (2002), are what allow employees to communicate with each
other and with customers and suppliers.

Clarification of Current SME’s Communication Problems
Although existing SME’s communication systems have facilitated the
communication between employees, customers and suppliers, there are
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still many aspects that need to be improved. The most significant issues
are how to make telephone/mobile phones accessible to the SME Web
services, and how to make their communication systems operate
similarly to, or even better than, a Call Center with more functionality
at a more affordable cost.

Interlink Between Phone and Web
Customers, irrespective of age, can more easily use a telephone to
contact suppliers or enterprises than any other form of communication,
due to the fact that the phone is much easier to operate and more widely
available. With the development of mobile technology, mobile phones
are extremely popular today (Australian Bureau of Statistics, 2004, www
site). According to the Australian Cellular Market Forecast and Analysis
2003-2007 recently released, the number of mobile users had reached
14.9 million, or 75% of the total country’s population by the end of
2003, with a projected 83% of the population being mobile users by 2007
(Press release, 2004, www site).

The Web is also popular today, with an increasing number of people
shopping via the Internet. To meet all of these challenges, new Web
contents and services, particularly ones that are interlinked with the
phone system, need to be developed.  Creating such a Web service can
make an enterprise more competitive due to more intuitive marketing.

Unfortunately, in Australia, little work has been done in merging
telephone and Web networks. In other words, there are few enterprises
that can provide a voice portal that allows customers using mobile
phones or landline phones to retrieve information from their websites.

High Cost of Call Centres for SMEs
 The popularity of telephone and mobile phone make it essential for
enterprises to seek a solution for efficiently processing these incoming
calls. Establishing a Call Centre meets these marketing requirements
since it can receive a large number of telephone calls simultaneously and
can be accessible without the limitation of time and location.  There are
two types of Call Centres, one of which is operated by a group of people,
processing a large number of telephone calls at the same time. People
can ring this Call Centre at any time and from any place. Alternatively
a Call Centre whose traffic is processed automatically by computer
systems is known as an auto-Call Centre. These computer systems are
referred to as automatic dialling systems or predictive dialling systems
(IVR, 2004). The popularity of the telephone service means that an
enterprise without a Call Centre will be restricted in meeting the needs
of its clients by not being able to process a significant number of
telephone calls at the same time.

However, establishing and maintaining a Call Centre is quite expensive.
A Call Centre that can process a significant number of calls needs to
employ a large number of staff. The cost of establishment for an auto-
Call Centre is also extremely high. According to Jackson (2003), IVR
(Interactive Voice Response) software used in an auto-Call Centre will
cost about $250,000 , and companies that deploy it also require $10,000
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per month for professional service expenses (Jackson, 2003, p70).
Hence neither of Call Centres can be afforded by small businesses. The
Australian Bureau of Statistics (ABS) shows that in June 2001, 1,162,000
or 72% of businesses are deemed to be ‘small’ enterprises.  This
represents an average annual growth rate of 9% in the number of small
enterprise operators since the previous survey conducted in November
1999 (Australian Bureau of Statistics, 2004, www site).

Characteristics of SMEs
From the above analysis it is clear that it is imperative and significant
to interlink phone and Web networks for SMEs to meet customer
expectations. Unfortunately, the characteristics of SMEs, in particular,
the limited number of personnel and their restricted capital impede the
development of merged telephone and Web networks.

In addition the restricted capital of SMEs also hinders the establishment
of a Call Centre, even though it is recognized that a Call Centre can help
satisfy market requirements.

EXPLORATION OF VOICEXML
With SMEs having these communication problems, there are some
strategies that might be used to address them. VoiceXML technology is
amongst the most promising one at present.

Definition of VoiceXML
VoiceXML is defined as an XML-based mark-up language for distributed
voice applications; much like the way that HTML is a language for
distributed visual applications (Sharma, 2002, p.7). In fact it is an
emerging standard for speech applications, which uses “tags” to define
a call flow, the dialog between a computer and a person over the
telephone network. Danielsen (2000) indicated that VoiceXML could
offer a mixed service of traditional voice response and innovative
initiative (Danielsen, 2000, pp104-106).

How VoiceXML Works
Before clarifying how VoiceXML works, it is necessary to note that
different developers use interchangeable terminology in VoiceXML
systems. For instance, a Voice portal is also known as a Voice Gateway
or a VoiceXML Platform, or a VoiceXML Server; a Text-To-Speech
translator is also called a Text-To-Speech engine, or Text-To-Speech
machine, or TTS system, or TTS package or Translation system TTS or
Voice Translator. Given that this is an emerging technology, there are
likely to be many synonymous terms.

To simplify the complex process of VoiceXML, a diagram of the
VoiceXML process is shown in Figure 1, based on previous work of
Larson, Schmelzer, Chugh & Jagannathan in this area (Larson, 2002,
pp91-93; Schmelzer, 2002, pp.919-933; Chugh & Jagannathan, 2003,
pp188-189).

This diagram defines the following steps for the operation of a VoiceXML
system.

Making a telephone call:

• A user presses the buttons on a telephone and initiates a call.
• Voice Portal receiving a call
• The generated signal is received by the dialled Voice Portal and

handed to the Input Module for validation of the signal. Whether
the signals can be validated depends upon whether the dialled
telephone number is registered and stored in the Voice Portal-Input
Module. This list of telephone numbers are VoiceXML numbers for
every Web Site registered and stored in the Module, which means
that every Web Site has a special VoiceXML telephone number
stored in its Voice Portal-Input Module.

• If a signal is not able to be validated, then the telephone number
is not registered or stored in the Module and the signal will not be
sent to any Voice Portal.

• If a signal is validated, it will be received by the Voice Portal Input
Module and passed on to the Voice Portal Interpreter & Controller.
The Interpreter & Controller then requests a VoiceXML document
from the website.

Processing a call:

• When the Voice Portal Interpreter & Controller receives the
signal, it requests the VoiceXML document from the related
website. This website then responds to the request and sends back
the required VoiceXML document to the Voice Portal Interpreter.
When the Voice Portal Interpreter & Controller receives the
VoiceXML document, it will use its own Text-To-Speech engine to
synthesise audio, based on the received document. As soon as the
synthesised audio is completed, the Interpreter will send it to the
Output Module, which then converts the digital audio signal into
an analogue format. The analogue audio signal will then be sent to
the telephone via a standard telephone line. The telephone
receives the signal and plays it. When the user receives the signal
from the handset, the dialogue commences.

Interacting between user and website:

• When a user receives a response from the website, he or she can
speak to the transmitter. When the transmitter receives a human
spoken voice message, it sends an analogue signal to the Voice
Portal Input Module for conversion and validation. It first converts
analogue signals to digital signals via an ADC (Analogue-to-Digital
Converter), and then the digital signals are validated by Speech
recognition. Whether the digital signals are right or wrong depends
upon the spoken words within the grammar registered and stored
in the VoiceXML document. The grammar in the VoiceXML
document is regulated for every Web Site registered and stored in
the Module, which means every Web Site has its own defined
VoiceXML grammar temporarily stored in the Voice Portal Input
Module. If a signal cannot be understood, it means the grammar is
not defined or stored in the Module, and an error message will be
passed on to the Voice Portal Output Module which will notify the
user. If a signal is correct, it will be delivered to the Voice Portal
Interpreter & Controller, which will communicate with the website.
This process continues until the dialogue finishes.

Sample Implementation of VoiceXML
A sample application of VoiceXML can be a practical demonstration of
how VoiceXML works and of its advantages for SMEs.  The sample
scenario in this paper is the application of VoiceXML to a lunch-order
for a take-away shop.

Figure 1. How VoiceXML Works
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A small business – Belgrave Original Charcoal Chicken Shop, located
at Victoria, Australia, is quite busy at lunchtime. They are, however,
short of staff who are readily available to take lunch orders by phone
at such a busy time, and so they would benefit from an automated system
to perform this task. VoiceXML technology could be easily applied as
the following scenario illustrates.

When a customer rings, the system will automatically respond to the
customer by saying “Welcome to Belgrave Original Charcoal Chicken”.
This is illustrated in the Welcome code section shown in figure 2. This
VoiceXML application begins with a VoiceXML declaration from line
1 to line 4. the VoiceXML root element <vxml> at line 6 is adapted to
encompass all other elements including the <form> element - a dialogue
for presenting information and collecting data. The <form> element in
turn contains <block> and <goto> elements, the <block> element is a
container of executable code, and the <goto> element transfers control
to another dialogue in the same or different VoiceXML document.

The Lunch menu code section follows the Welcome code section. The
menu code is as shown in figure 3. The <menu> element is a dialogue for
choosing alternative destinations. The <prompt> element is to queue
speech synthesis and audio output to the user such as the response by
saying “What would you like to order today? …”. The <choice> elements
define the available menu items. The <enumerate> element is a short-
hand for enumerating the choices in a menu. The <nomatch> element
is to catch a nomatch event. If a users speech cannot be matched to
“Lunch pack” nor “Snack Pack” nor “Hawaiian pack”, the system will
reprompt the user by saying “You must choose from: Lunch pack, Snack
pack, Hawaiian pack”.

The system accepts an order from the menu announced. After a customer
makes an order, for example, by saying “Snack pack”, the system
responds and executes the snack code section shown in figure 4. The

<field> element declares an input field in a form. The <grammar>
element at lines 90 to 92 contains a set of utterances that restricts the
input of a user. The <filled> element, lines 97 to 106 contains a simple
conditional logic <if> element. If a customer says “no”, the system will
give the customer another option. If a customer says “yes”, the system
responds by saying “Your order can be picked up from our shop in ten
minutes.” The system automatically obtains a customer’s telephone
number by using the code at line 101, saying “Your order is recorded
under phone number (a customer’s phone number)”, and executing the
last section of goodbye code. Finally the dialogue is completed and a new
order is output via a SOAP XML packet to the ‘Belgrave Original
Charcoal Chicken Shop’ Web service, which initiates a display of the
order on the screen of the shop’s computer.

This sample application is built on a free VoiceXML application
development environment provided by BeVocal through the Bevocal
Cafe (BeVocal, 2004, www site).

VOICEXML: A SOLUTION TO SMES
COMMUNICATION PROBLEMS

Opportunities for VoiceXML
There are many opportunities for the application of VoiceXML tech-
nology to a SME’s communication systems. Sharma (2002), claims that
VoiceXML is a one of a variety of innovative technologies available to
craft next generation communication networks. Next generation net-
works refer to the merging of the telephone, mobile, cable telephony
and the Internet.

Benefits of VoiceXML Technology for SMEs
VoiceXML technology makes optimum use of existing phone/mobile
services; it only requires basic oral input from the user, and delivers basic
audio information back to the user. This is very convenient for
customers. Customers do not need a PC, a keyboard, a mouse, a modem
or an Internet connection, information from the Web can be available
at any time and from any place, particularly when travelling.

With the restricted capital of SMEs, hosting a service with VoiceXML
application is cost effective for SMEs due to the fact that the

Figure 2. Welcome Sections

 

Figure 3. Lunch Menu Code
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application of such technology is comparatively cheaper than
establishing and managing a Call Centre. For instance, BeVocal
provides enterprises with such a service costing $500/month for
3000 min/month for up to 5 simultaneous calls, $1000/month for 7500
min/month for up to 10 simultaneous calls, and $2500/month for 25000
min/month for up to 15 simultaneous calls (BeVocal, 2004, www site).
Thus, VoiceXML enabled services of SMEs will be able to operate much
more effectively and strengthen their relationship with their customers.
In a broader sense, it will be especially applicable to Australian SMEs,
given that the statistics clearly indicate that there are already a high
percentage of such enterprises.

CONCLUSION
The history of enterprise communication systems show that they are
a dynamic entity, always evolving. This evolution is produced by the
continuous need to resolve existing problems within the communica-
tions system. The assistance of Information Technology in solving
these problems for SMEs is invaluable. If an affordable service, similar
in functionality to a Call Centre is available for SMEs, they can provide
a competitive service, which at present is only offered by large
enterprises. Customers, by using a landline or mobile phone, can contact
SMEs anywhere and at any time. Rather than being responded to by a
traditional non interactive answering machine, the response is elevated
to and automated answering service. Moreover, if a landline or mobile
phone can be interlinked to an SME;s web site, it means that they can
provide their online services for any customer who has a telephone. As
the Web service is offered in any place and at any time, the interlinking
of Web and telephone systems is a cost effective way of managing this
component of an SME’s market.

In Australia there is little application of VoiceXML to date, although
it has been recognized that there is a need for users to be familiarised with
the concept of VoiceXML technology/services before its use will
become widespread. VoiceXML developers need to be aware of both the
application of this technology as well as how users will relate to
VoiceXML in practice. The next stage of research/implementation
involves the creation of demonstration VoiceXML based systems to
illustrate their role in improving the enterprise communication system.
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