USER EXPERIENCE WITH MODERN COMMUNICATIONS

DELIVERING SERVICES OVER NEXT
GENERATION BROADBAND NETWORKS
EXPLORING DEVICES, APPLICATIONS AND NETWORKS
Catherine Middleton
Ryerson University, Toronto, Canada

Investment in 'next generation' (very high speed) broadband infrastructure is expected to enable access
to services that will provide citizens with social and economic benefits. Developing services for access
using broadband infrastructure can be quite complicated however. This paper explores how services can
be delivered over broadband network infrastructure, outlining four broad categories of access devices,
three service delivery platforms and two types of networks. Using Australian data, the paper explores user
behaviours and expectations around service delivery, illustrating the need for diversity and choice of service
offerings. It also notes the importance of mobile services, and makes the case that wireless broadband
connectivity should be part of a national broadband infrastructure.

INTRODUCTION
Broadband networks are widely considered to be the foundation of the digital economy. Often
described as the infrastructure of the 21st century, broadband connectivity is understood to be
central in enabling individuals to engage in an information society, and in contributing to economic productivity. The Broadband Commission for Digital Development goes so far as to say
that broadband connectivity is becoming 'the foundation of public services and social progress'
in developed and developing nations (Broadband Commission for Digital Development 2010a).
Broadband connectivity offers a great deal of promise, but the actual mechanisms for creating
societal benefits by connecting citizens to broadband networks are not well articulated. Progress
has been made in establishing regulatory environments and funding policies for developing
broadband infrastructure (e.g. in the EU: European Commission 2009; European Commission
2010). Projects like Australia's National Broadband Network (NBN) (Government of Australia
2009), New Zealand's Ultra-Fast Broadband Initiative (Ministry of Economic Development
2010), and Singapore's Next Generation Nationwide Broadband Network (Infocomm Development Authority of Singapore 2010a) are all underway, and will result in nationwide infrastructures
that connect citizens to next generation broadband networks.
Proponents of broadband networks as an enabler of economic and social benefits cite a
variety of services that such networks will support. For instance, in the glossy brochure accompanying the launch of Australia's NBN, Australians are promised 'real time, high-definition video
conferencing', 'opportunities for remote patient monitoring', 'better access to online curriculum
content', and 'use of interactive content and enhance[d] remote learning opportunities' (Government of Australia 2009).
These themes of improved connectivity, enabling e-health and e-learning opportunities (among
others) are echoed throughout the international discourse on the benefits of broadband (Broadband
Commission for Digital Development 2010b; Department for Culture Media and Sport and
Department for Business Innovation and Skills 2009; Ezell et al. 2009; Federal Communications
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Commission 2010; i2 Media Research 2010; OECD Directorate for Science Technology and
Industry 2009).
But broadband networks are just conduits. The next generation network infrastructure being
built in various countries is exactly that, infrastructure. To create value for users and realise the
promises of network promoters, fibre optical or wireless 'pipes' must be connected to users'
devices, and services must be available for delivery over the network. While this observation is
obvious to many, there are many complexities inherent in developing broadband services (applications/content) to be delivered over a national infrastructure to a variety of access devices. These
points are explored below, with a focus on services used by individual citizens, not by businesses.1

BROADBAND USERS AND ACCESS DEVICES
The Australian Bureau of Statistics (2009) (ABS) reported that 62 per cent of Australian households had a broadband connection, and the Digital Futures project (Ewing and Thomas 2010)
estimated broadband uptake at 75 per cent in 2009. As such, somewhere between a quarter and
a third of Australian households do not currently subscribe to a broadband service. The ABS
also noted that 22 per cent of Australian households did not have access to a computer in 2009.
Until quite recently, it was difficult to access broadband services without a computer, but the
nature of computers is changing, resulting in a broader range of connectivity options. Additionally,
some broadband services (e.g. videoconferencing) can be accessed without a computer. Not
having a computer no longer excludes a household from accessing broadband services, provided
that the services are designed for delivery to other devices that might be available to household
members, or that potential users access a broadband connection at another location (e.g. workplace, public library). Indeed, with more than a fifth of the population not having a home computer, alternative means for providing citizens with access to broadband services are essential.
There are four broad categories of devices that can be used to access broadband applications
and services. An increasingly popular means of accessing broadband services is by use of a
smartphone, and more recently, a tablet computer (e.g. Apple's iPad). Portable computers and
desktop computers are still the most common access devices, and are considered in separate
categories. A less common option, one that does not provide Internet access but does allow access
to some broadband services is the combination of an Internet protocol (IP) gateway (e.g. a settop box) and a consumer device (e.g. television or computer monitor, telephone). Each of these
is discussed below.
SMARTPHONES/TABLETS
Smartphones are mobile phones with embedded computing power. To access broadband services,
the important functionality in a smartphone is the data connection (enabling network access),
not the mobile phone. For this reason, devices like Apple's iPod Touch (a handheld mobile
computing device without a phone) can be included in this category. Smartphones and tablets
(a new form factor popularised by the Apple iPad, offering mobile data access and services on a
larger device than a smartphone) use different operating systems than computers, typically running
applications ('apps') rather than the standalone software programs that are installed on computers.
There are differences in the functionality of smartphones and tablets. For instance, screen size is
an important differentiator – tablets are better suited to watching video, web browsing and
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reading/editing documents. Both use wireless connections (Wi-Fi or 3G) to access content and
services. These devices are popular because they are small, highly mobile and support multiple
activities (including entertainment, communication, and information seeking).
More than 20 per cent of mobile phones in the US are smartphones (Comscore 2010). Gartner
(2010) forecasts that 268 million smartphones will be sold globally in 2010, rising to more than
875 million in 2014. Once a luxury item, smartphones are becoming more affordable. As individuals replace their current mobile phones, they will be encouraged to switch to smartphones
(which provide greater revenues to mobile carriers), and in a few years it is expected that the
majority of mobile phones will be smartphones. While many smartphones are currently used
primarily for text and voice connectivity, they do provide users with the capacity to access
broadband services and to run applications, activities that are expected to grow in popularity
over time.
The iPad tablet has been criticised for limited functionality (e.g. no USB port for file transfers,
no camera or support for videoconferencing, unable to run Flash video or multiple applications
at once) yet Apple sold more than 3 million iPads in the first three months of sales (Apple 2010).
iPad sales are insignificant in comparison to smartphone sales, but the iPad marks the arrival of
the tablet as a viable consumer device. A variety of tablets running competing operating systems
are now coming to market, and they will likely offer much of the functionality missing from the
first generation iPad. It is estimated that by 2015, 23 per cent of personal computers sold in the
US will be tablets (Epps 2010).
In the context of providing broadband services, smartphones and tablets are important because
they are relatively cheap access devices that have broad market appeal. With touch screen interfaces
and 'point and tap' applications, these devices can be less intimidating for new users than traditional PCs, and may help encourage those who are currently not accessing any broadband services
to get connected. Fibre to the premises (FTTP) networks do not provide direct broadband connectivity to these devices, although users can create wireless networks within their homes to
provide access. At present there are no wholesale wireless networks that service providers can
use to connect to tablet and smartphone users (but the devices have the advantage of being able
to connect to 3G mobile broadband networks when Wi-Fi is unavailable). Additionally, most
services that currently work on portable or desktop computers will need to be repurposed or
modified for delivery to these new mobile devices. Although smartphones and tablets are becoming
increasingly popular, it may not be easy to deliver broadband services to them.
PORTABLE COMPUTERS
This category includes laptop, notebook and netbook computers. By 2015, laptops (also called
notebooks – fully featured portable computers, with similar functionality to desktop computers)
are expected to make up 42 per cent of personal computer sales in the US. Netbooks (smaller
and lighter computers, with less power and functionality than desktops or laptops) are forecast
to be the choice of 17 per cent of American computer purchasers in 2015 (Epps 2010). Collectively,
these devices offer more functionality than tablets and smartphones (e.g. improved capacity for
creating content, ability to run traditional software programs, more flexible file management
and improved document editing), but do not have the same user-friendly interface nor do they
run apps. They can connect wirelessly to broadband networks using 3G or Wi-Fi, and can also
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connect through a wired home network to the fibre-to-the-premise FTTP networks being built
as part of national next generation broadband projects.
Portable and tablet computers may converge over time, resulting in affordable portable devices
that provide more options for managing files and creating content, while also offering touch
screen interfaces and supporting apps as well as traditional software programs. In their current
form, portable computers will be used from multiple locations, using connections that may or
may not make use of FTTP to access broadband services through traditional software interfaces
(e.g. web browsers, email clients, file sharing services, commercial music and video providers).
DESKTOP COMPUTERS
Desktop computers, designed for use in fixed locations, are expected to account for just 18 per
cent of new computer purchases in the US by 2015. Even in 2015 however, desktop computers
are still expected to be more common than tablets, laptops or netbooks (Torrens 2010). Desktop
computers are likely to be used in individuals' homes, where they can take full advantage of
wired connectivity.
The sorts of broadband services envisaged to provide social and economic benefits to citizens
can be delivered easily to desktop PCs, but some functionality may be lost because the PCs are
connected in a fixed location. For households with a single PC shared among users, a decision
must be made as to where the computer should be physically located to provide optimal access
for a variety of services. Some services might be best suited to a private location, while others
might be more useful in a easily accessible common space.
FIXED LINE ACCESS WITHOUT A COMPUTER
In many countries, Internet adoption rates appear to be plateauing at about 75 – 80 per cent of
the population (with broadband adoption rates somewhat lower). There are a variety of reasons
that people choose not to connect to the Internet, including cost, perceived complexity, and lack
of interest (Dailey et al. 2010; Horrigan 2010). Older individuals, and/or those with low incomes
or less education are least likely to be Internet users (Australian Bureau of Statistics 2009; Ewing
and Thomas 2010), but like the rest of the population, these individuals could benefit from services
delivered using broadband networks.
As noted, broadband networks can deliver services without an Internet connection, simply
using a managed Internet protocol (IP) network (the NBN Implementation study refers to these
as 'direct delivery' or 'standalone' services, McKinsey & Company and KPMG 2010). Networks
like Australia's National Broadband Network will bring a fibre optic connection to a household.
A service provider can then connect the fibre network to peripherals like a television screen and
IP camera for use in videoconferencing, or a voice over IP (VoIP) telephone. The network can
also support smart grid services (e.g. to enable monitoring and control of electrical devices),
telehealth applications (e.g. transferring medical data between a household and a healthcare
provider) and many others. This sort of functionality is not yet common in households, but applications like videoconferencing and VoIP telephony are widely used in the public sector (see
Alberta SuperNet 2006, for a description of how an IP network enables broadband service provision throughout the Canadian province of Alberta).
Even without a computer, households can access some of the benefits offered by broadband
networks. IP-based managed services are different than the software or app-based services access-
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ible on computers though, and require separate development. Managed services can be offered
to anyone connected to a FTTP network, and have the potential to be especially valuable in those
households that do not have a personal computer connected to the Internet. With more than 99
per cent of metropolitan Australian households having at least one television set (Screen Australia
2009), there is potential to provide some broadband services to almost all Australians using their
television set as an access device. Of course, the television set can also be connected to a broadband
network as a television, enabling interactivity and content on demand in addition to traditional
television programming.
USER BEHAVIOURS
Many Australians are already using multiple devices to access broadband services, and for those
who are not yet connected there are now simple options available. Smartphones and tablets have
uncomplicated user interfaces, and built-in connectivity (when 3G access is enabled), making
them easier for most to use than personal computers. The option of delivering services over
managed IP networks to familiar devices like telephones and TVs also reduces the complexity
of using a broadband network. Services are not free, meaning that cost may still be an access
barrier, and those who are not currently Internet users may not be aware of the potential benefits
of broadband connectivity. Given the range of devices and connectivity options now available
however, broadband access of some sort should be available to everyone who wants it, creating
the possibility that widespread social and economic benefit can be realised from investment in a
national broadband infrastructure.
That said, to date broadband networks are primarily used for communication and entertainment purposes, with services delivered over the Internet (see Ewing and Thomas 2010, for data
on Internet use in Australia). Individuals do use broadband to access government and health information, and for educational purposes (e.g. online research), but extensive e-health, e-learning
and e-government services that promise notable social and economic benefits are not yet wellestablished or widely available in broadband economies around the world. As part of the development of the Singaporean Next Generation Nationwide Broadband Network, a program has
been created to support the development of innovative services that make effective use of higher
bandwidth connectivity (Infocomm Development Authority of Singapore 2009) and a demonstration site (the iExperience Centre) is now showcasing next generation services. The NBN Implementation study recognises the potential for advanced services delivery over the NBN, but
such services are not yet common (McKinsey & Company and KPMG 2010).

APPLICATIONS AND SERVICES
National broadband infrastructures that offer wholesale network access enable a wide range of
service providers to use these networks to connect to citizens. The focus here is on services
available to individuals (as opposed to enterprise services), but detailed consideration of how
service providers actually connect to national broadband infrastructure is beyond the scope of
this paper. The discussion here assumes that service providers can negotiate access to the network,
and that they have the freedom to develop and deliver innovative services that will meet the needs
of their users. Service providers are often referred to as 'retail service providers,' a term that encompasses Internet service providers (ISPs) as well as other entities that sell services. The focus
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here is not on Internet service provision (an essential part of a national broadband infrastructure),
but on the organisations and individuals that will provide services (entertainment, education,
health, communication, e-government etc.) used on the network.
Services are essential in enabling users to benefit from broadband access, but there is
enormous complexity inherent in developing services that are accessible to users on the device(s)
that they prefer. As the previous section notes, many users have adopted multiple devices, but
others may use only one. Service providers are faced with decisions as to how to offer their services,
and may need to develop expertise across a variety of access platforms. The discussion distinguishes
'over-the-top' services from 'managed' services, notes the challenges in developing mobile applications, and discusses the need for hardware to enable delivery of some services.
OVER-THE-TOP SERVICES
At present, the majority of broadband users rely exclusively on over-the-top (OTT) services. This
terminology is used to describe services that are delivered over the Internet, on a 'best effort'
basis. In contrast, managed services require enhanced quality and/or security, and are delivered
on managed IP networks, for instance with quality of service (QoS) protocols enabled (see
McKinsey & Company and KPMG 2010, on this point). Managed services can operate on a
standalone basis, meaning that an individual does not need an Internet connection for access.
The simplest OTT services are offered through a web browser. To access a service, a user
simply enters the URL in a browser, and then engages with the website. Web-based services are
effective for searching, information dissemination, file sharing, accessing audio or video content,
and transactions (online banking, bill payment), and are familiar to most users accessing the Internet using a PC. Websites are relatively easy to design and maintain, and will continue to be a
key element for service delivery in the foreseeable future.
Services can also be provided over the Internet using software installed on users' computers.
For instance, programs like Skype or Google Voice allow people to talk 'on the phone' to each
other, messenger programs enable instant chatting, and entertainment platforms like iTunes
provide access to music, movies, television and books. Online games like World of Warcraft allow
individuals to interact with each other, and virtual worlds like Second Life can be used for entertainment but also for e-learning or to provide e-health services (e.g. support groups). Developing
software to support a service is more complex than developing a website, but allows for a much
richer interface and user experience. Programs like these could be adapted or extended to offer
a broader range of services.
OTT services work well for those accessing the Internet using a personal computer. It is
possible to access websites with a smartphone, but the experience is often sub-optimal (many
phones do not support scrolling effectively, it can be difficult to click on embedded links, and
the screen size limits the amount of text that can be displayed). The experience is somewhat improved on tablet devices, but mobile phones and tablets often don't have the necessary software
to handle downloaded files, or to display online content (e.g. video). Some users find that it is
difficult to enter data onto a website using a mobile device, and the cost of accessing services
using a mobile device (smartphone or tablet) can be prohibitive.
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MOBILE APPS
Apple's iPhone had a big impact on the smartphone market, popularising the concept of apps,
and improving mobile web browsing. Apps are self-contained applications for mobile devices.
Designed specifically for a particular mobile operating system, apps provide access to an
enormous range of services and content. Apps are designed to take advantage of the specific
functionality present in a particular smartphone. Apps can make use of GPS/location data to
provide location specific services, can synchronise information between computers and mobile
devices, and can be customised more easily than websites (e.g. allowing users to choose the types
of news stories they want to highlight in a newspaper app). A wide range of businesses, public
sector agencies (e.g. transit authorities, local governments) and individuals have created apps
delivering value to mobile device users. Many apps are available free of charge, and those that
are for sale often cost just a few dollars.
At present, five operating systems dominate the smartphone market. Nokia's Symbian is the
global market leader (~40 per cent market share), RIM's BlackBerry OS and Google's Android
are competing for second place (~17 – 18 per cent each), followed by Apple's iOS (~15 per cent)
and Microsoft's Windows Mobile (<7 per cent) (Gartner 2010; IDC 2010). In Australia in Q1
2010 Symbian had 45 per cent market share, followed by Apple iOS with 40 per cent, BlackBerry
with 9 per cent and Android with 2 per cent (Colley 2010). This market is very dynamic, and it
is possible that some of these operating systems may disappear over the next few years if/as the
market consolidates. From the perspective of delivering next generation broadband services, recognising multiple operating systems (OS) is important, because the OS are incompatible. An
application developed for use on Apple's iOS will work on an iPhone, iPod Touch or iPad, but
not on a Nokia or BlackBerry device.
The operating systems used for smartphones also power tablet computers. Some smartphone
applications will run on tablets using the same OS, but others need to be modified to fit the
tablet form factor, meaning additional development may be needed to provide services to both
devices. At the time of writing, Apple's App Store offered about 250,000 apps, compared to
about 100,000 for Google's Android platform. Microsoft, Symbian and RIM do not have welldeveloped apps markets, but arguably what is important is that each platform has a sufficient
number of effective, useful applications to meet user' needs.
Apps take advantage of the touch interface found on many smartphones, making them very
easy to use. For someone who is unfamiliar with a computer interface, it is much easier to access
web content (e.g. online newspaper, social networking sites, online video) through an app than
a web browser. Rather than using a mouse to launch a web browser and then navigating to the
appropriate site, a user simply touches the app (easily identifiable with an icon) and the content
appears on the screen.
Apps change the dynamics of Internet access, moving away from a browser-based routine to
provide users with a richer experience. With five operating systems to develop for, and five app
stores to negotiate with to make an app available, the complexity of service provision is increased.
Additionally, as will be discussed below, broadband content (app- or browser-based) delivered
to a mobile device may be transmitted over a mobile operator's network, not a national broadband
infrastructure. This changes the economics of the transaction.
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MANAGED SERVICES
Managed services operate independently of the Internet. Services delivered directly to end users
via a managed IP network require a different set of competencies in a service provider than overthe-top Internet services. Managed services require direct contact with the user to enable the
service (e.g. physically connecting hardware to the FTTP network in an individual's home).
Managed services cannot be delivered over commercial mobile broadband networks (at least not
without negotiation with the network operator).
There is great scope for the development of managed services to support health and learning
(and managed services are also used to provide entertainment content, e.g. IPTV). Applications
like videoconferencing work much better when quality of service protocols are in place, and a
direct network connection can also be used for telepresence (an enhanced form of videoconferencing), running software, sharing large files (e.g. educational videos or medical images), and
monitoring applications. Hardware can be integrated to provide diagnostic capabilities (e.g.
blood pressure or blood sugar device monitoring). Because managed services do not require an
Internet connection they can be delivered to people without computers, extending the reach of
services to a population that could not previously benefit from broadband connectivity. With
the appropriate user interface, managed services can be easy to use (e.g. controlled through a
television, or through a dedicated device with a simple operating controls, perhaps analogous to
a household appliance). There will likely be a sizeable group of users whose only broadband
services are delivered through a managed IP network, but many others will combine managed
services with OTT Internet services accessed on fixed or mobile devices.
IMPLICATIONS FOR SERVICE PROVIDERS
FTTP networks work well to deliver services over the Internet, and through managed networks.
The rise of mobile services adds a level of complexity. Citizens are not likely to be too aware of
the differences between their mobile broadband provider and the ISP from whom they get access
to a FTTP network. Mobile broadband users will understand that there is a different pricing
structure for mobile services, but could reasonably assume that most services will be available
on whatever platform they choose to use.
The discussion above indicates that services must be built in different ways for use on different
devices. It is quite possible that a single provider could be expected to offer a service through a
software or web interface (OTT), as well as making it available for mobile browser, and for all
five different mobile operating systems. This increases the cost of service development, and may
stretch the resources of the service provider. The proliferation of service delivery platforms may
also require that organisations change their service delivery processes and policies, a point that
is noted by McKinsey & Company and KPMG (2010) when discussing the challenges of implementing e-government services on Australia's NBN.

BROADBAND NETWORKS
Many national broadband networks are designed as 'open access' networks, meaning that multiple
service providers can offer services to a household using a single broadband connection to the
home. While these networks may or may not be owned by national governments, they are built
in part with government funds, and are managed in a way to provide public benefit. Service
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providers negotiate network access with the wholesale operator (NBN Co in Australia), and then
make direct arrangements with the household to provide specific services. For instance, a
household might choose to purchase Internet access from one company and television service
from another, as well as selecting several government services offered through a combination of
OTT and managed access. Open access fosters competition among service providers, encourages
innovation and allows citizens choice in their service providers. Additionally, the open access/wholesale model is designed to ensure affordability of network access (for service providers and end
users), as the connection to the home is not controlled by a monopolist operator.
In Australia, it is anticipated that 93 per cent of premises can be connected to the National
Broadband Network using fibre (FTTP). For premises that choose to connect, the fibre will enter
the home at a single point, and can be connected to an existing in-home wired network, or to a
wireless router to create an in-home wireless network. Laptops and desktops can be connected
to wired or wireless (Wi-Fi) in-home networks, and mobile devices can use the wireless network.
It is important to differentiate between wireless connectivity that is provided through a national broadband network and that which is provided by mobile operators (e.g. 3G networks
providing data access for smart phones, or USB/dongle mobile broadband connections for laptops).
Mobile providers operate their networks on a commercial basis, and are not subject to open access
regulation. Users have a choice of mobile providers, but there is no guarantee that a service
provider that doesn't own a network (e.g. government agency) can ensure affordability of its
services when accessed through a commercial mobile network. The Singaporean national
broadband network does include a wireless service as part of its national infrastructure (Infocomm
Development Authority of Singapore 2010b). Elsewhere however, next generation broadband
developments are currently focused on providing FTTP connectivity (offering wireless or satellite
connectivity only where it is uneconomical to lay fibre).
Mobile Internet access devices are proliferating – it is not uncommon for technologically
savvy consumers to have a smartphone, tablet and laptop computer, frequently coupled with a
mobile broadband subscription. In Australia, as of December 2009, 35 per cent of broadband
subscriptions were for wireless services (Australian Bureau of Statistics 2010), and Ewing and
Thomas (2010) report that 35 per cent of Australians have accessed the Internet using a mobile
device. There will be some overlap among mobile broadband subscribers and those who use
mobile phones to access the Internet, but collectively these numbers suggest that mobile access
to broadband applications and services is popular among Australians.
Wireless networks (3G or Wi-Fi) are capable of supporting most of the applications and
services on the market today (see Williamson 2010 for a detailed discussion of the value of
wireless networks). Although priced at a premium, mobile services are convenient and offer value
to their users. While it is unlikely that wireless networks alone will be able to support the full
range of next generation services envisaged by national broadband plans (Tucker 2010), it is
easy to understand why individuals want the flexibility and convenience afforded by mobile
services. As more services that provide broader social benefits are developed (e-government, ehealth, e-learning etc.), it is perfectly reasonable for citizens to expect these services to be available
to them via wired or wireless networks.
Users are looking for seamless engagement with broadband services, and many are unaware
of the differences in access arrangements between open access fibre networks and commercial
mobile networks. If national governments want to ensure the broadest possible access to, and
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take up of, next generation broadband services, delivery only to homes connected to fibre networks
will be insufficient. Development of open access wireless infrastructures could facilitate service
innovation, but would require significant change in current industry structures. Nevertheless, as
recognised by the FCC in the American national broadband plan (Federal Communications
Commission 2010), the development of good wireless infrastructure is a policy objective that
should be pursued. Ultimately, a combination of FTTP, Wi-Fi and 3G/4G networks should be
deployed to meet citizens' connectivity needs.

DISCUSSION
In a promotional document for the NBN (Government of Australia 2009, p. 1) it is noted that
'to get the best out of the new opportunities offered by the Internet, people need to be able to
upload and download information.' This paper demonstrates that this is a rather narrow view
of next generation broadband infrastructure. Downloading is certainly a valid way to disseminate
information, but it is one of many. Although the Internet will be central to many broadband
services, Internet connectivity is not an essential component for service delivery. Initial visions
of service delivery via the NBN seem to centre on individuals accessing the NBN on their home
computers, but there are many other possibilities.
Different users will have different needs. Demographics and geography influence demand for
services and choice of access device(s). Service providers can reach new users (bridging the digital
divide to reach those who are uncomfortable with computers) by offering services on mobile
devices or direct to appliances in the home. Many users are familiar with multiple means of accessing broadband networks, and expect services to be available on the platforms of their choice.
Given the diversity of platforms however, it may not be economical to serve them all. Service
providers must make difficult strategic decisions about how to best deliver value to end users,
in a context of rapid technological change. This paper has outlined components involved in such
decision making.
Broadband networks have great potential for delivering innovative services to provide social
and economic benefit. To make this happen, service providers must carefully assess the needs
and expectations of users, and develop affordable, accessible services that provide value to users
on devices that they choose, wherever they want to be. In particular, delivering services to wireless
devices, allowing users mobility and the added functionality of location-based services, is essential
to realising tangible benefits in the long term.

CLOSING COMMENTS
This paper offers insight into the complexities of developing next generation broadband services
in ways that will create social and economic benefits for users. It highlights the need for service
developers to understand their potential customers, and to think carefully about which platforms
are best suited for service delivery. It demonstrates the relationships among users, devices, services
and networks, illustrating why an understanding of these interconnections is important for developing services that will meet the needs of a diverse population of users.
This discussion focused on Australia's National Broadband Network, but the elements of
service development and delivery described here are common to other national broadband infrastructure projects. The nature of access devices, methods of service delivery, types of services and
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user preferences will change over time, but the complexity of the multi-device, multi-service,
multi-user environment will remain. It is likely that demand for wireless broadband will continue
to grow, creating pressure to incorporate wireless networking into national broadband infrastructures. Policy makers and service providers are advised to keep close watch on, and to respond
to changes in user behaviours, access technologies and network usage patterns when creating an
environment in which broadband services can bring real benefits to citizens.
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ENDNOTES
1

Although this paper does not address business-to-business applications, their importance should not
be overlooked when assessing the value of national broadband infrastructure. It also does not consider
narrowband applications like telemetry that will be an essential part of a national information infrastructure.
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