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The Access Economics report, Impacts of Teleworking under the NBN (July 2010)194

 

 
analyses the impacts of teleworking within in the context of the NBN. The report 
identifies the benefits to businesses from teleworking to be improved productivity, 
better workforce retention and participation and reduced office costs. The total annual 
gains from 10 per cent of Australian employees teleworking 50 per cent of the time 
would be in the order of $1.4 to $1.8 billion per year. 

The NBN may also lead to an expansion of the type of industries in which teleworking 
can be commonplace. Where bandwidth restrictions presently may limit teleworking to 
information and services industries, the availability of ubiquitous, high-speed broadband 
opens up the ability for remote working and collaboration to a greater range of 
industries that focus on graphics, videos and other bandwidth intensive uses. For 
example, the digital video effects studio Animal Logic that made the award-winning 
Happy Feet movie has said:  
 

“With the rollout of high-speed broadband as part of the National Broadband 
Network, the ability to improve content production quality will only increase. 
Bandwidth requirements always grow to fill the available capacity. It can also 
give the company greater flexibility in how it manages its production facilities. 

 
With high-speed broadband, Animal Logic's work could, for example, be carried 
out seamlessly by pods working in different locations. It makes sense for Animal 
Logic to maintain its base in Fox Studios because it is convenient for the 
director and others shooting a movie nearby to quickly drop by and see how the 
visual effects are developing. However, allowing people to work in other 
locations around Sydney can increase the talent pool because it gives people 
greater choices in terms of cost of living, and travel time. Locating teams away 
from the inner-city of Sydney can also reduce business costs.195

 
 

 
 
  

                                                 
194Access Economics Impacts of Teleworking under the NBN, 2010, 
http://www.accesseconomics.com.au/publicationsreports/getreport.php?report=240&id=310 
195 Department of Broadband, Communications and the Digital Economy, Animal Logic: from a start in 
advertising to an Oscar, DBCDE.gov.au, May 2009, 
http://www.dbcde.gov.au/digital_economy/future_directions_of_the_digital_economy/australias_digital_
economy_future_directions/final_report/appendix_case_studies/animal_logic_from_a_start_in_advertisin
g_to_an_oscar  
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9. Research and Development and Related Innovation 
Investments 

 
Australia's ability to generate strong productivity gains will occur as a result of 
encouraging competition and related reforms, carrying out significant national research 
that generates innovation, and successfully adopting and adapting innovative ideas that 
are created internationally. The Intergeneration Report has pointed to some of the 
challenges facing Australia including slowing productivity. The report has stated that: 
 

“Australia’s recent productivity performance has slowed, averaging only 1.4 per 
cent over the past decade compared with 2.1 per cent in the 1990s.” 196

 
  

The Australian Government has promoted the benefits of innovation and research as a 
driver of sustainable productivity growth and social wellbeing. The Government 
recognises that Australia's innovative capacity "has been uneven, and we have failed to 
keep pace with the rest of the world".197 To address this, the Government has announced 
its Innovation Agenda in the Powering Ideas report. That report also noted that the 
investment in the NBN will support the overall Innovation Agenda.198

 
 

This view is shared by industry – the Australian Industry Group (AIG) recently stated 
that current evidence suggests that "Australia's innovation capacity is not yet embedded 
throughout the economy as a whole". It identified that: 
 

"Ubiquitous open-access connectivity will provide real benefits in the short and 
medium term, as supply chain interactions are optimised and new business-to-
business and consumer markets become accessible. In the longer term, 
ubiquitous connectivity makes radical business model innovation possible for 
Australian businesses, through the creation of services and delivery models that 
do not yet exist."199

 
  

Australia’s innovative capacity will not only be strengthened by investment in research 
and development. It will also be strengthened by innovation at the firm level. As the 
ABS has recognised: 
 

“Innovation, as defined in the Oslo Manual (OECD, 2005, p. 46) encompasses 
more than just the strict research and development (R&D) activities which lead 
to the implementation of new goods and services. It also includes the application 
of new ideas to marketing and delivery activities, as well as the organisation of 
management structures. Many of these activities cannot be captured fully when 

                                                 
196 The Treasury, Australia to 2050: Future Challenges, page 11, 1 February 2010, 
http://www.treasury.gov.au/igr/igr2010/Overview/pdf/IGR_2010_Overview.pdf  
197 Department of Innovation, Industry, Science and Research, Powering Ideas: An Innovation Agenda for 
the 21st Century, 2009, page.2. 
http://www.innovation.gov.au/Innovation/Policy/Documents/PoweringIdeas.pdf 
198 Ibid 
199 The Innovation Review Steering Group, Innovation: New Thinking New Directions, 2010 page 8 
http://www.aigroup.com.au/portal/binary/com.epicentric.contentmanagement.servlet.ContentDeliverySer
vlet/LIVE_CONTENT/Publications/Reports/2010/9256_innovation_review_report_web.pdf  
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using traditional measures of innovative activity, such as R&D expenditure or 
patent data.”200

 
  

The presence of a reliable, high capacity communications network that is ubiquitous 
across Australia will support firm-level innovation. As the OECD has recognised, 
communications networks like the NBN are similar to roads, water, rail, and electricity 
networks:  
 

“Each of these networks has played an important role in supporting innovation 
and growth partially by transporting necessary elements of production from one 
location to another. This “transporter” role is one key underpinning of a 
network’s impact on innovation and economic growth.”201

 
  

The OECD identifies that high-speed communication networks will support innovation 
throughout the economy in much the same way as electricity and transportation 
networks were platforms that spurred innovation in the previous century.202

 
  

In its submission to the Senate Select Committee on the NBN (July 2009), NICTA notes 
that: 
 

“...the importance of scalable infrastructure cannot be over estimated. 
Technology is constantly changing and improving. While many technological 
advances are underpinned by use-inspiration and based on needs and 
applications that can be foreseen, once these advances have been made leading 
edge users find new ways to use the technology and create yet more demands for 
technology improvements”203

 
 

To achieve improved productivity growth in the future, the Intergeneration Report says 
this will require a continual process of reform and that the Government’s policy agenda 
supports productivity growth, for example through investment in social and economic 
infrastructure, including the NBN.204

 
 

The ABS has recently found a strong positive relationship between innovation and 
intensity of ICT usage by firm.205

                                                 
200 Australian Bureau of Statistics, Business Innovation and the Use of Information and Communications 
Technology, 3 March 2011, page 3, 

 It has also noted that innovation is particularly 

www.abs.gov.au/ausstats/abs@.nsf/mf/1351.0.55.033?OpenDocument  
201OECD, Network Developments in Support of Innovation and User Needs, December 2009, page 7, 
http://www.oecd.org/officialdocuments/displaydocument/?doclanguage=en&cote=dsti/iccp/cisp(2009)2/fi
nal. 
202 OECD, Network Developments in Support of Innovation and User Needs, December 2009. 
http://www.oecd.org/officialdocuments/displaydocument/?doclanguage=en&cote=dsti/iccp/cisp(2009)2/fi
nal. 
203 NICTA, Submission to Senate Select Committee on the National Broadband Network, 3 July 2009, 
page 2,  
http://www.aph.gov.au/senate/committee/broadband_ctte/submissions_from_april_2009/sublist.htm  
204 The Australian Government Treasury, The 2010 Intergenerational Report, 
http://www.treasury.gov.au/igr/igr2010/ 
205 Australian Bureau of Statistics, Business Innovation and the use of Information and Communications 
Technology, March 2011, 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/1351.0.55.033Main+Features1Mar%202011?Open
Document 
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important to firms that are trade exposed. In the global digital economy firms and 
sectors that have previously been largely immune from global competition are finding 
themselves exposed to new competitors. And, in reverse, Australian firms are getting 
access to new global markets. 
 

9.1 Role of the NBN 
 
The Australian Government’s investment in the NBN can yield significant multiplier 
effects throughout the economy, stimulating employment, innovation, efficiency and 
productivity. By enabling innovation and making new services available, the use of the 
NBN can help revitalise economic and community development in metropolitan, 
regional and remote communities alike. The internet provides a natural platform for 
innovative ways to bring new and old products and services to market, connect with 
potential partners, streamline processes involved with sharing knowledge and deliver 
factors of production to where they are needed. 
 
The use of the NBN is likely to provide greater opportunities for Australians to engage 
more in research based innovative activities. Innovation will increasingly play a key 
part in driving Australia’s economic growth and productivity. There are several 
characteristics of the NBN that assist to drive research based innovation in Australia: 

• the NBN capacity to support both high-speed download and upload services can 
enable increased collaborative research, not only within Australia, but also 
internationally. These activities will facilitate knowledge transfer and support 
innovation; 

• the ubiquitous coverage of the NBN and use of broadband can help to lower 
barriers to entry for businesses applying innovative models, and lower the cost 
of innovation, marketing and selling products and services; 

• widespread availability and use of broadband by households and businesses can 
also help to increase the size of potential markets for Australian businesses 
domestically as well as internationally thereby stimulating increased innovation 
activity; and 

• high stability and reliable connectivity under the NBN will provide the platform 
for research and innovation in many sectors of the economy. For example, using 
broadband will enable supply chain interactions to be optimised for business-to-
business and for consumer markets as more households become accessible. 

 
The use of the NBN can also open up avenues for collaborative research between 
research and academic institutions. Research will spur innovation, in particular, into the 
unknown and currently unquantifiable benefits of broadband. Services that develop 
from the NBN will be investigated and tested through research undertakings. For 
example, research looking at optimising the use of fibre optic infrastructure and related 
technologies, to the application services that run on top of the infrastructure will be key 
to the development of the NBN in terms of enticing new user demand and interest.   
 

9.2 Investment in research and development 
 
The roll out of the NBN may attract international and domestic companies to invest in 
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research and development that promotes and expands Australia's innovative capacity. 
Vint Cerf, currently Vice President and Chief Internet Evangelist at Google and 
popularly recognised as one of the "fathers of the internet", in an address to the 
Realising Our Broadband Future forum in December 2009 likened the decision to build 
the NBN to the architecture of the Sydney Opera House, which has become an icon of 
Australia; similarly, the NBN, Mr Cerf predicted would become an icon of similar 
status to the technology community.206

 
 

The rollout of the NBN will not be complete for a number of years. For many potential 
users the benefits or value of the NBN is in the network effect. For example it is only 
when a critical mass of customers or clients is able to access the NBN that some firms 
will start to explore its potential. However the work of organisations such as CSIRO, 
NICTA and IBES make an important contribution to indentifying and proving the ideas 
that innovative firms will capitalise on in the medium terms as the NBN rollout gets 
more extensive.  
 
The CSIRO is undertaking research into new technologies with the objective of 
improving services efficiency, offering an alternative for the wireless elements of the 
NBN package and to develop applications which utilise the NBN infrastructure. 
 
On 7 December 2010, CSIRO launched the ACBI in partnership with the NSW 
Government and NICTA. This activity will develop and trial new applications and 
services for the NBN with a particular focus on regional service delivery. CSIRO notes 
that, as with the internet, the transformative impact of the NBN is to an extent unknown. 
Activities such as ACBI will be lighthouse activities to evaluate broadband applications 
(those that cannot be run on current broadband networks) to establish value 
propositions, business cases and business models for the NBN.  
 
ACBI is establishing full emulation of an Access Seeker network using designs 
provided by the NBN Co. This network connects the Parkbridge estate in western 
Sydney and by April 2011 will connect the regional town of Armidale in NSW. This 
extensive network will allow real world development, testing and evaluation of 
broadband applications.  

 
CSIRO is also developing applications for the Health, Media/Entertainment, 
Infrastructure and eGovernment sectors. At this stage initial technology developments 
and trials will be in the following areas: 

• health – a CSIRO Remote Immersive Diagnostic Examination System (RIDES) 
will be installed and applications in nursing training investigated; 

• media/entertainment – NICTA has developed a Social TV system that allows 
time shifting of content, media streaming and sharing of user generated content. 
This platform can be extended with CSIRO gesture recognition and cloud 
computing interfaces; 

                                                 
206 Swan, Georgina, Broadband future: Father of the Internet praises NBN, Computer World, 10 
December, 2009, 
http://www.computerworld.com.au/article/329413/broadband_future_father_internet_praises_nbn/ 
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• infrastructure – CSIRO is already participating in a number of smart grid 
activities where intelligence is being incorporated into the power network to 
integrate renewable energy sources, distributed generation, energy storage and 
introduce demand side management to shift peak loads on the network. The 
NBN network is ideal for the sensing and control needed for smart grid and 
discussions regarding trials are proceeding; and 

• eGovernment – working with the University of New England ACBI will look at 
tele presence platforms (derived from the RIDES intellectual property mentioned 
above) and the use of cloud computing infrastructure to reduce cost and increase 
efficiency in IT infrastructure. The cloud work will enable storage, computing 
and other services on demand. 
 

NICTA is also conducting significant research, for example, NICTA is helping to build 
a sustainable Australian ICT sector by: 

• making fundamental advances in ICT that can underpin the development of 
globally competitive products, processes and services; 

• building innovative ICT companies; and 

• contributing skills and outcomes that are changing the profile of our ICT 
industry. 

 
The IBES’s research projects are investigating such diverse themes including: 

• education and learning; 

• health and wellbeing; 

• network deployment and economics; 

• service and business transformation; and 

• social infrastructure and communities. 
 
IBES incorporates a test-bed laboratory that allows industry to configure, test, optimise 
and showcase its broadband-enabled applications and services. The laboratory consists 
of end user, access, aggregation and transport technology components donated largely 
from industry, including a selection of passive optical network (PON) systems, wireless 
routers, IPTV set top boxes, video on demand media servers, a radio frequency overlay 
system, and load and impairment generators.   

After one year of operation, IBES has committed $1.3 million to support its research 
activities across the five research themes. A total of 40 research projects have been 
established through two rounds of seed funding. In addition, IBES has provided five 
PhD top-up scholarships to postgraduate students with research aligned with IBES 
research themes.207

Respondents to the AIG’s large-scale innovation survey across more than 300 small, 
medium and large Australian businesses in the manufacturing, construction and services 

 

                                                 
207 About IBES, IBES website, last accessed 15 March 2011, 
www.broadband.unimelb.edu.au/main.php?id=108  
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sectors identified the opportunity to ‘leverage the Australian broadband opportunity’ as 
a key opportunity. One industry report notes that: 
 

“One trend likely to continue into the future is the adoption by consumers and 
businesses of faster broadband connections, especially as more content and 
services, such as voice over IP and streaming video, are delivered over Internet 
connections instead of traditional cable or phone services. Already countries 
with next-generation broadband networks such as Korea and Japan have seen 
the emergence of high-definition video applications that demand very high 
bandwidth.”208

 
  

9.3 Firm-based innovation 
 
 A market enabled with ubiquitous broadband infrastructure can engage more fully in 
innovative activities and play its part more fully as a driving force in Australia’s 
economic development. Numerous examples demonstrate the wide range of economic 
sectors that are able to springboard innovations off broadband infrastructure, including 
intelligent traffic systems that incorporate weather conditions.209

 
  

The OECD has stated that: 
 

“Innovation, which involves the introduction of a new or significantly improved 
product, process or method, will increasingly be needed to drive growth and 
employment and improve living standards. This is true as well for emerging 
economies that look to innovation as a way to enhance competitiveness, 
diversify their economy and move towards more high value added activities.”210

 
 

A research paper recently released by the ABS shows a strong link between business 
use of ICT and innovative activity. According to the report, “...businesses which use 
ICT more intensely are more likely to innovate and furthermore, develop more types of 
innovation and also more novel innovations.”211 In addition, the report states that ICT’s 
provide innovation through more effective linkages, “...between business, their 
suppliers, customers and competitors and collaborative partners...by enabling closer 
communication and collaboration, ICT assists businesses to be more responsive to 
innovation opportunities and provides significant efficiency gains.”212

 
  

                                                 
208 Grimes, A., Ren, C. and Stevens, P. (October, 2009). The Need for Speed: Impacts of Internet 
Connectivity on Firm Productivity. Motu Working Paper 09-15; Motu Economic and Public Policy 
Research (page 61) 
209 OECD, Network Developments in Support of Innovation and User Needs, 2009, page 27, 
http://www.oecd.org/officialdocuments/displaydocument/?doclanguage=en&cote=dsti/iccp/cisp(2009)2/fi
nal. 
210 OECD, The OECD Innovation Strategy: Getting a Head Start on Tomorrow, 2010, page.9, 
www.oecd.org/document/15/0,3746,en_2649_34273_45154895_1_1_1_1,00.html#summary  
211 Australian Bureau of Statistics, Business Innovation and the Use of Information and Communications 
Technology, 3 March 2011, p.3, www.abs.gov.au/ausstats/abs@.nsf/mf/1351.0.55.033?OpenDocument  
212 Ibid 
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Evidence from the European Union suggests that firms consider that the Internet 
enabled them to introduce new products or process technologies and, moreover, that 
these internet-enabled innovations boosted firm sales and employment.213

 
  

In addition to product and service innovation, the ubiquity of the NBN can increase the 
size of the potential market for Australia businesses, which in turn may lead to 
innovative capacity. The transporter role of the network increases the potential size of 
the market.214 Larger markets mean lower production costs due to the economies of 
scale and higher potential returns for entrepreneurs.215 Previously, firms that developed 
new products or services had to launch wide-reaching marketing campaigns in order to 
make consumers aware of them and to get existing retailers to stock the new product. 
Firms using the internet have an easier time introducing new products and services.216

 
  

  

                                                 
213 Robert D. Atkinson, Stephen J. Ezell, Scott M. Andes, Daniel D. Castro, and Richard Bennett, The 
Internet Economy 25 Years After .Com – Transforming Commerce & Life, March 2010, 
www.itif.org/files/2010-25-years.pdf  
214 OECD, Network Developments in Support of Innovation and User Needs, 2009, p.8. 
http://www.oecd.org/officialdocuments/displaydocument/?doclanguage=en&cote=dsti/iccp/cisp(2009)2/fi
nal 
215 Ibid. 
216 EurActiv.com, Information technology and innovation for SMEs, 23 March 2009, 
http://www.euractiv.com/en/innovation/information-technology-innovation-smes/article-180285 
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10. Facilitating Community and Social Impact  
 
The OECD recognises that a 'digital-use divide' can emerge based on inequalities of 
internet use and socioeconomic factors:  
 

“As broadband use increases in frequency, variety and diversity among frequent 
users[,] two other effects are likely to increase the advantages of broadband use 
for frequent and diversified users. The costs of undertaking transactions via the 
Internet are likely to be lower than off-line costs and to decline further, and 
there is likely to be a rapid expansion of diversified and accessible content 
available. Both of these effects are likely to increase the importance and impacts 
of the digital use divide linked with broadband use.”217

 
 

Digital exclusion can be particularly concerning if it overlaps with and exacerbates 
characteristics of social exclusion. The Australian Government is committed through its 
Social Inclusion Agenda to “a vision of a socially inclusive society” in which “all 
Australians feel valued and have the opportunity to participate fully in the life of our 
society.”218

• learn, by participating in education and training; 

 The Social Inclusion Agenda outlines that achieving this vision means that 
all Australians will have the resources, opportunities and capability to: 

• work, by participating in employment or voluntary work, including family and 
carer responsibilities;  

• engage, by connecting with people, using local services and participating in local 
civic, cultural and recreational activities; and 

• have a voice, in influencing decisions that affect them. 
 
As more and more services are being delivered via the internet and new online 
communications tools are becoming increasingly popular amongst many Australians, it 
is important that all Australians have access to the broadband infrastructure and digital 
media literacy skills they need for access to online information, communications 
applications and services. 
 
A range of indicators suggest correlations between digital use divides and social 
exclusion. Around 26 per cent of Australians 14 years or over did not use the internet in 
2008-09.219 This figure is much higher for retired persons, low income earners, people 
with a disability, Aboriginal and Torres Strait Islander Australians and those living in 
remote areas.220

 
 

Thirty-seven per cent of persons aged 55-64 did not use the internet in 2008-09, 
compared with 69 per cent of persons aged 65 or over. Similarly, 34 per cent of persons 
                                                 
217 OECD, OECD Information Technology Outlook 2008, page. 212, 2008, 
http://eskills.eun.org/c/document_library/get_file?p_l_id=10713&folderId=10545&name=DLFE-
1635.pdf 
218 Commonwealth of Australia,, Overview of the Social Inclusion Agenda Social Inclusion.gov.au last 
accessed 15 March 2011, www.socialinclusion.gov.au/SIAGENDA/Pages/Overview.aspx  
219 Australian Bureau of Statistics, 2008-09 Household Use of IT, table 3.8 page 36, 16 December 2009, 
www.ausstats.abs.gov.au/Ausstats/subscriber.nsf/0/9B44779BD8AF6A9CCA25768D0021EEC3/$File/81
460_2008-09.pdf  
220 Ibid 
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earning less than $40,000 per year did not use the internet in 2008-09 and nor did 34 per 
cent of people living in remote areas.221 People with a profound or severe disability 
requiring assistance with core activities have significantly lower usage of the internet 
and broadband than other Australians. For example, only 28 per cent of people with 
disability requiring assistance with core activities have a broadband connection, in 
comparison to 48 per cent of people who do not need assistance with core activities.222

  
 

10.1 The role of the NBN  
 
Ubiquitous, reliable, high-speed broadband can contribute towards achieving greater 
social inclusion, deliver consumer welfare and social benefits, and lead to enhanced 
employment outcomes. Research suggests that exclusion from networks that reach 
almost all people has the potential to negatively affect those excluded.223

 

 The NBN’s 
ubiquitous nature means that all Australian premises will be able to more readily access 
the internet if they so choose. 

Studies have suggested that all internet users have hard limits on their patience for sites 
to load, with two seconds the threshold of an average shopper’s expectations for page 
loading. Forty per cent of users will abandon a site if they do not receive a response 
within three seconds.224

 

 The services provided via the NBN will assist in addressing this 
barrier so that Australian households are able to access online material quickly. This 
will particularly be important as an increasing amount of online material is video. 

Realising the potential community and social benefits of the NBN also require 
Australians from diverse backgrounds (particularly those from disadvantaged groups) to 
acquire the digital media literacy skills to confidently engage and participate online. 
Australian Government departments and agencies currently offer a range of digital skills 
and online safety and security services to improve Australians’ digital confidence. 
These initiatives include the Digital Education Revolution, the Australian Government’s 
Cybersafety Plan, online content regulation, the Indigenous Communications Program, 
Regional Broadband Coordinators, Broadband for Seniors, Staysmartonline.gov.au, 
Scamwatch.gov.au, digitalbusiness.gov.au, and the cybersafety help button. The 
Department of Broadband, Communications and the Digital Economy is currently 
exploring further ways to help support Australians to develop the digital skills and 
confidence they need to safely and securely take full advantage of the community and 
social benefits of the NBN. 
 

10.2 Digital and social inclusion 
 
The NBN can encourage more Australians to become digitally engaged and that 
Australian society is more socially inclusive by making high-speed broadband available 

                                                 
221 Ibid 
222 Australian Bureau of Statistics, Patterns of internet access in Australia, 2006, page 54, Figure 29 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/8146.0.55.001Main+Features12006 
223 Tongia, R and EJ Wilson III, The Dark Side of Metcalfe’s Law: Multiple and Growing Costs of 
Network Exclusion, page 1, 2010, www.cstep.in/docs/Network%20Exclusion%209-22-09.pdf.  
224 Selvidge, P.R., Chaparro, B. & Bender, G. (2000) ‘The world wide wait: Effects of delays on user 
performance’, Proceedings of the IEA 2000/HFES Congress in Slater, Jim, Jan-Ingvar Lindström and 
Gunela Astbrink, Broadband Solutions for Consumers with Disabilities, ACCAN, 2010, page 5. 
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to all Australian premises. The availability of ubiquitous, reliable, high-speed 
broadband will offer a greater number of Australians similar resources, opportunities 
and capability to better engage by connecting with people and using their local 
community’s resources.  
 
The services offered by the NBN can support greater use of high-definition video 
conferencing, delivering a range of social inclusion benefits. For example, it has been 
recognised that the immediacy of response provided by videoconferencing would 
provide those with intellectual impairments with a greater sense of connection with the 
person they are speaking with.225 Where an impairment is such that a person would 
benefit from multisensory communication (such as visual, automatic captioning and 
audio), the NBN would also offer users sufficient capacity to use such a service. 
Research from overseas suggests that the improved speed and services available through 
the NBN could be invaluable to Australians with disabilities and carers.226

 
  

10.3 Consumer welfare benefits 
 
High-speed broadband lowers the cost of searching for and finding information, 
primarily in terms of the user’s time, and may also provide users with access to lower 
priced services.227

 
 

Specifically, the benefits to the consumer of digital engagement may include: 

• enhanced communication through email, instant messaging, VoIP and other 
services; 

• time saving activities including telecommuting, online shopping, remote work 
and study opportunities, information gathering and accessing services; 

• price/product discovery; 

• education and knowledge; 

• access to new online services such as social networking, media/entertainment 
and professional services; 

• substitution of physical services to services delivered electronically; and 

• engagement in the online community.228

 
 

Allen Consulting has stated that: "Households benefit from access to new online 
services and information and from the connection to the social community."229

 
 

Allen Consulting estimates that if the number of Australian households connected to the 
internet increased by 10 per cent, this would provide gains to households of $2.4 billion 
                                                 
225 Slater, Jim, Jan-Ingvar Lindström and Gunela Astbrink, Broadband Solutions for Consumers with 
Disabilities, page 14, 2010, www.accan.org.au/uploads/Broadband%20Solutions%20ED.pdf. 
226PricewaterhouseCoopers, Champion for Digital Inclusion, October 2009, 
http://raceonline2012.org/sites/default/files/resources/pwc_report.pdf  
227 OECD, Broadband and the Economy: Ministerial Background Report, 2008, page 43. 
228 The Allen Consulting Group, Quantifying the economic gains of getting more Australian households 
online, Table 6.1. November 2010 
229 The Allen Consulting Group, Quantifying the economic gains of getting more Australian households 
online, page 39. November 2010 

http://www.accan.org.au/uploads/Broadband%20Solutions%20ED.pdf�
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in terms of consumer surplus. In addition to benefits to households, achieving, for 
example, a 10 per cent point increase in Australians connected to the internet is 
estimated to lead to an increase of 0.44 per cent to national GDP.230

• for businesses – the reduction in the costs of customer acquisition and client 
servicing; 

 There are also 
indirect benefits to other sectors as a result of increased household connectivity: 

• for government – improved public sector efficiencies and the returns from 
greater economic activity; and 

• for community organisations – increased engagement/participation with 
community groups. 

 
A UK report provided a different insight into the benefit digital engagement delivers to 
households, quantifying that UK households that are offline were missing out on an 
estimated savings of £560 per year from shopping and paying bills online.231

 
  

10.4 Flexible working arrangements 
 
The more flexible work practices that the NBN can support, via greater teleworking 
(discussed in sections 6.4 (Travel and transport) and 8.3 (Increased productivity and 
efficiencies) will also benefit Australian households. The saved commute time can be 
spent on other activities such as additional work tasks, time with family and friends or 
sports and community groups. An Access Economics report into teleworking in the 
context of an NBN identifies several benefits both for individuals and the community: 

• personal savings on travel in time and money; 

• greater choice in place of residence; 

• greater access to family; 

• reduced impact on road and public transport infrastructure; and 

• potential for greater involvement in local community by the teleworker.232

 
 

For small business owners, evidence suggests that high-speed broadband will lead to 
improvements in daily life, with one survey noting a better work-life balance in 82 per 
cent of small businesses who moved to broadband connections when compared to dial-
up connections.233

                                                 
230 The Allen Consulting Group, Quantifying the economic gains of getting more Australian households 
online, page 39. November 2010 

 This is largely due to the reduced time needed to perform essential 
tasks. 

231 PriceWaterhouseCoopers, Champion for Digital Inclusion, page 2, October 2009, 
http://raceonline2012.org/sites/default/files/resources/pwc_report.pdf.  
232 Access Economics, Impacts of Teleworking under the NBN, July 2010, 
http://www.dbcde.gov.au/__data/assets/pdf_file/0018/130158/ImpactsofteleworkingundertheNBN.pdf 
233 BT Business, State of the Small Business Nation, 2007 in D’Costa, Valerie and Tim Kelly, 
“Broadband as a platform for economic, social and cultural development: Lessons from Asia”, Joint 
OECD-World Bank Conference on ‘Innovation and Sustainable Growth in a Globalized World’ 
(conference paper), 2008, page 12. 
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10.5 Enhanced employment outcomes 
 
By extending ubiquitous, high-speed broadband to all Australian premises, the services 
offered by the NBN can offer Australian families and communities an increased 
opportunity to enjoy benefits such as improved access to business and job opportunities, 
health, education and government services. The ability for people to connect and share 
common interests will become easier through the rollout of high-speed broadband to all 
Australian homes, businesses and community centres. 
 
A report234

 

 commissioned by the UK Government estimated that unemployed people 
who get online could increase their chances of getting employment with an estimated 
lifetime benefit of over £12,000 for every person moved into employment. The report 
calculated that this would have positive ramifications for the entire economy. If 3.5 per 
cent of the digitally excluded found a job by getting online, it estimated that this would 
deliver a net economic benefit of £560 million. 

Digital literacy and good ICT skills can also increase earning capacity for those who are 
in employment; people with good ICT skills earn between 3 per cent and 10 per cent 
more than people without such skills.235

 
  

 
  

                                                 
234 PriceWaterhouseCoopers, Champion for Digital Inclusion, page 2, October 2009 
http://raceonline2012.org/sites/default/files/resources/pwc_report.pdf. 
235 Ibid 
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11. Optimal Capacity and Technological Requirements of a 
Network to Deliver these Outcomes 

 
As noted previously the NBN will deliver: 

• greater data capacity for homes and businesses; 

• stability, reliability and quality of service (QoS); and 

• ubiquitous coverage raising both the maximum peak speeds on wireless 
(12Mbps downstream/1Mbps upstream) and maximum peak speeds on FTTP 
(1Gbps down/400Mbps up) for all Australians.236

 
 

11.1 Bandwidth capacity 

The bandwidth capacity of a network link is the metaphorical size of the pipe (size of 
the frequency band) through which data can be transmitted. Data speed is the rate at 
which data travels between two points within the pipe and is usually measured in bits 
per second (Bps). The data carrying capacity of a network link is relevant both in the 
downstream channel and the upstream channel and this is particularly important when 
delivering applications requiring two-way communications such as voice and video 
communications. High-definition video conferencing, for example, requires at least 6-
8Mbps of bandwidth both in the downstream channel and the upstream channel to 
function optimally.237

Broadband technologies which are ‘asymmetric’, such as asymmetric digital subscriber 
line (ADSL) have a bandwidth capacity downstream which is greater than its upstream 
capacity. The optical fibre technology proposed by NBN Co

  

238

 

 is also asymmetric but 
not nearly to the same degree. The theoretical upstream capacity of ADSL, for example, 
is 1Mbps compared with NBN Co’s top level fibre service which will be able to deliver 
up to 400Mbps upstream.  

11.2 NBN Co service offerings 

Table 1 (below) shows the NBN Co service parameters that will be offered to Retail 
Service Providers (RSPs).239 The peak information rate (PIR)240

Table 2 (below) shows the quality of service levels the NBN Co will offer for fibre-
connected premises. Certain applications require a committed information rate (CIR) in 

 is the theoretical 
maximum speed an end user may achieve. It shows the entry level service is 
12Mbps/1Mbps and the top level service at 1Gbps/400Mbps.  

                                                 
236 These are the peak network speeds the technology will offer, it is yet unclear what speeds retail service 
providers will offer their customers. 
237 Assuming full 1080i quality using MPEG-4 compression technology. Using MPEG-2 compression 
technology will require 13-14Mbps. 
238 GPON – gigabit passive optical network 
239 NBN Co Corporate Plan, 2011 – 2013, 17 December 2010 
http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3
+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES p94 
240 The theoretical speed that an End-User could receive if there were no other End-Users using the 
infrastructure at the same time. PIR is limited by the speed of the physical port of connection.  

http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES�
http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES�
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order to function optimally, such as voice and video communications. A committed 
information rate is a guaranteed amount of bandwidth that is made available to an end 
user. The NBN Co will offer a number of traffic classes to RSPs in order for them to 
guarantee the quality of service of their applications and services to the end user.  
 

Peak information rates (PIR) and Traffic Classes available on NBN Co’s fibre products 
 

Table 1.      Table 2. 
 

 
 

Source: NBN Co (17 Dec 2010) Corporate Plan 2011- 2013 
 
In delivering the outcomes stated in this paper, a variety of potential applications and 
services will require both bandwidth capacity and quality of service guarantees. It is 
important to also note that some applications will require symmetrical bandwidth 
capacity, for example 5Mbps downstream and 5Mbps upstream, such as certain video 
conferencing applications. The table below lists a selection of potential applications and 
services and their bandwidth and QoS requirements. These technological parameters are 
indicative only and will depend on the specific implementation and service 
requirements.  

Current 3G users in Australia are typically receiving data speeds in the range of 
550kbps - 8Mbps downstream241

Telstra recently announced

 and less than 500kbps upstream, which is insufficient 
to support HD video conferencing. 

242

The following chart

 its intention to upgrade certain parts of its 3G network to 
the next evolution in wireless technology, LTE (long term evolution). Peak cell speeds 
for LTE can reach over 100Mbps but as with all wireless technologies the realistic end 
users speeds vary depending on number of users in a cell, distance from the base station 
etc.  

243

                                                 
241 Bigpond Mobile Broadband Terms and Conditions 

 shows the evolution of various broadband technologies and their 
respective bandwidth capacities. Once bandwidth requirements move beyond 20-
30Mbps, existing technologies such as ADSL and wireless 3G technologies are 
insufficient. While HFC cable can support data speed beyond 100Mbps, the cable 

http://www.telstra.com.au/customer-
terms/download/document/bp-part-d.pdf  
242 http://www.telstra.com.au/abouttelstra/media-centre/announcements/telstra-to-launch-4g-mobile-
broadband-network-by-end-2011.xml 
243 NBN Co Corporate Plan 20 December 2010 p 39: www.nbnco.com.au/wps/wcm/connect/main/site-
base/main-areas/publications-and-announcements/latest-announcements/nbn-co-corporate-plan-released  

See PIR ta bile to the left

Initial 150Kbps, then
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112
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footprint in Australia is limited to approximately 2.6 million households244

Bandwidth and Delivery Technologies 

, and like 
wireless technology, HFC is a shared technology and performance degrades when users 
share the available bandwidth in their area.  

 

Source: NBN Co Corporate Plan 2011- 2013 (17 December 2010) 
 
 
  

                                                 
244 According to the ACMA, ACMA Communications report 2009–10, p. 23, 9 December 2010, 
http://www.acma.gov.au/webwr/_assets/main/lib311995/2009-10_comms_report-complete.pdf 
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Optimal bandwidth capacity and technological requirements 
of select broadband applications 

 

Outcomes Potential Applications and 
Services 

Optimal capacity and 
technological 

requirements245 

Boosting productivity • Teleworking • 1-100Mbps symmetrical, 
QoS traffic class 3 

• HD video language 
interpreting 

• 6-20Mbps symmetrical, 
QoS traffic class 2 

• Business communications 
& file transfer 

• 1-100Mbps symmetrical, 
QoS traffic class 3 

• Cloud computing • 20 – 100Mbps symmetrical 
• Research & Development • 10-1000Mbps symmetrical 

Improving health outcomes • HD video consultations • 6-20Mbps symmetrical, 
QoS traffic class 2 

• In-home health monitoring • 1-20Mbps symmetrical, 
QoS traffic class 1-3  

• 3D image transfer • 25-100Mbps 
• Electronic health record 

transfers 
• 1-100Mbps 

Improving education 
outcomes 

• Online teaching resources • 1-100Mbps 
• Multi-student online 

training 
• 10 – 40Mbps, QoS traffic 

class 2 
Environmental 
sustainability 

• Fibre-to-the-Premises • Less energy requirements 
than fibre-to-the-node, 
ADSL or wireless 
networks246 

• Smart grids/home/ 
appliances 

• 0.2-10 Mbps symmetrical 
depending on how many 
devices and appliances 
connected 

• Video conferencing 
reducing travel 

• 1-20 Mbps, QoS traffic 
class 2 

• Smart agriculture • 1-100Mbps, QoS traffic 
class 1-3 

Regional development & 
social inclusion 

• Voice and video 
communications 

• 1-40Mbps, QoS traffic 
class 1-2 

• Teleworking • 1-100Mbps, QoS traffic 
class 3 

• Access to online 
employment opportunities 

• 1-10Mbps 

 
Source: Technology Advisory Unit, Department of Broadband, Communications & the Digital Economy  

(February 2011) 

 
                                                 
245 These estimates are based on the assumption that basic broadband internet activity requires 1Mbps, 
basic video conferencing requires at least 384Kbps in both directions, HD video conferencing requires 6-
8Mbps symmetrical and applications such as quality voice and video communications require specific 
quality of service requirements. Simultaneous use of multiple applications will require more bandwidth as 
will multiple users of the same application. The Quality of Service traffic classes correspond to the NBN 
Co traffic classes as outlined in their Corporate Plan, 2011-2013, p93 
http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3
+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES  
246 Rod, Tucker, Institute for a Broadband Enabled Society, 
http://people.eng.unimelb.edu.au/rtucker/talks/files/Tucker_Broadband.pdf  

http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES�
http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES�
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11.3 Comparing broadband technologies 

Currently, the most popular fixed broadband technology in Australia is ADSL 
technology. 247

The following chart shows the ADSL2+ best case scenario and typical speeds 
achievable. Departmental modelling indicates there are approximately nine million 
premises in Australia that could theoretically receive ADSL2+ if all those within a 4.5 
km radius of an ADSL2+ enabled exchange were connected. This equates to 72 per cent 
of all Australian premises

 The fastest variant of this, ADSL2+, has a nominal peak download speed 
of 24Mbps and upload speed of 1Mbps. On average, however, speeds delivered to the 
end user are considerably below this and is largely dependent on how far the end user is 
from the telephone exchange. 

248

 

 compared to the 93 per cent that NBN Co propose to 
deliver fibre to speeds up to 1000Mbps downstream and 400Mbps upstream.  

Maximum, minimum (benchmark) and typical speeds achieved by ADSL2+ by distance 

 

Source: Layer 10 consulting, 26 July 2006249

 
 

The key distinction between DSL technologies and the fibre technology proposed by 
NBN Co is that the transmission signal within optical fibre does not degrade as rapidly 
with distance as DSL technology. The following chart250

                                                 
247 According to ABS, ‘Internet Activity’, Australia, Jun 2010, catalogue 8153.0, 

 shows the performance 

http://abs.gov.au/ausstats/abs@.nsf/mf/8153.0/#  
248 According to DBCDE internal modelling 
249 Local Loop Spectrum Management Report prepared for The Commerce Commission of New Zealand 
by Layer10 Consulting, 26 July 2006 
250 NBN co corporate plan 2011 – 2013, p40 
http://www.nbnco.com.au/wps/wcm/connect/eea11780451bd3618ebfef15331e6bbb/101215+NBN+Co+3
+Year+GBE+Corporate+Plan+Final.pdf?MOD=AJPERES 
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degradation (Mbps) between ADSL technologies compared to the proposed NBN Co 
offerings. It shows that the coverage capabilities with optical fibre are superior to 
existing ADSL technology without a performance reduction. Furthermore, the proposed 
NBN Co satellite and wireless solution which will deliver a minimum of 12Mbps 
downstream and 1Mbps upstream will be superior, in a raw data speed terms, to a 
significant proportion of all ADSL2+ customers who are beyond 2 km from an 
exchange.251

 
  

ADSL: Speed and Distance  

 
Source: NBN Co Corporate Plan 2011- 2013 (17 December 2010)  

11.4 Speed impact of distance from ADSL2+ enabled exchanges 
 
The graph below shows the estimated distribution of Australian premises against length 
of phone lines, and the range of download speeds they could access if all ADSL 
exchanges were upgraded to ADSL2+.  

Departmental modelling indicates that if all Australian premises within a 4.5 km radius 
of an ADSL2+ enabled exchange connected, only 22 per cent could be guaranteed to 
receive at least 12Mbps downstream and 1Mbps upstream. A further 38 per cent of 
premises may be able to receive 12Mbps in the best case scenario but are more likely to 
receive something less. 

 

                                                 
251 Another measure of network performance, latency, however is inferior in wireless and particularly 
satellite technology compared with ADSL. 
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Distribution of Australian premises within 4.5km of an ADSL2+ enabled exchange 

 

Source: Department of Broadband, Communications and the Digital Economy, modelling, 2010 

Often wireless technologies are touted as a viable alternative to optical fibre 
technologies and there is no question that wireless broadband technologies and devices 
are becoming increasingly popular in Australia, particularly mobile devices that take 
advantage of the 3G network.  

As noted in the Implementation Study: “Mobile broadband growth does not directly 
substitute fixed-line services; they are complementary in many cases, and address 
different user bases.” 252

 
 

In addition, it is clear that despite significant increases in numbers of wireless 
broadband subscribers due to the advent of smartphones and pads/tablets, the fixed line 
network still handles the bulk (91%) of data flows and data use continues to grow 
exponentially (see 1.1 and 2.3). 

11.5 Application requirements 

A co-dependent relationship exists between the availability/ubiquity of affordable high-
speed internet and the development of new, rich applications which require large 
bandwidths. Generally speaking, development of high bandwidth, rich applications 
follow when broadband reaches an adequate level of penetration to sustain a business 
case for that application. 

Certain applications, such as voice, video and video conferencing, require an optimal 
amount of bandwidth to function adequately. Two-way high definition (HD) video, for 
example requires at least 6-8Mbps, in both the downstream and upstream directions. 
Many other internet applications are not per se, bandwidth dependent, but the user 
experience is enhanced with greater bandwidth.  

Some applications are ‘bandwidth critical’, meaning that if they don’t have enough 
bandwidth they won’t work properly. Bandwidth critical applications include 

                                                 
252 
http://www.dbcde.gov.au/broadband/national_broadband_network/national_broadband_network_implem
entation_study p233 
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‘streaming’ applications like internet radio and video, and real-time applications like 
internet telephony and online collaboration. Other applications such as web browsing, 
email and downloading files will still work even on slow connections; however they are 
quicker and more convenient with greater bandwidth. The table below illustrates 
different types of applications and their relationships to bandwidth.  

Bandwidth Requirements of Select Applications 
 

Broadband 
Application 

Examples Bandwidth Critical Implications 

Bandwidth critical 
applications 

• Voice (symmetry req.) 
• Streaming video 
• Video conferencing 

(symmetry req.) 
• Cloud computing 
• Online games 

Yes Not enough 
bandwidth = 
Interrupted service  

Non-real time 
applications (low 
capacity) 

• Browsing 
• Checking emails 

No Not enough 
bandwidth = poor 
user experience 

Non-real time 
applications (high 
capacity) 

• Downloading movies 
• Downloading large files 

Sometimes Not enough 
bandwidth = poor 
user experience 

 
Source: Technology Advisory Unit, Department of Broadband, Communications & the Digital Economy  

(February 2011) 

11.6 Download times 

End-users will be less willing to engage in online activities and applications if it takes 
too long for them to download or function properly. The following chart illustrates the 
approximate download time for a variety of internet applications at various data speed 
rates.  

Download times of select Internet Applications by Data Speeds 

Download type 56 kb/s 
(dial-up) 256 kb/s 2 Mb/s 10 Mb/s 50 Mb/s 100 Mb/s 

Google home page 
(160 KB) 25 sec. 5 sec. <1 sec. <1 sec. <1 sec. <1 sec. 

Sydney Morning 
Herald web page 
(1618 KB)253

5 min. 
 

1 min. 7 sec. 1.5 sec. <1 sec. <1 sec. 

5 MB music track 13 min. 3 min. 21 sec. <1 sec. <1 sec. <1 sec. 

20 MB video clip 52 min. 11 min. 1 min. 17 sec. 3 sec 1 sec. 
CD, or low quality 
movie (700 MB) 30 hrs. 7 hrs. 50 min. 10 min 2 min 1 min. 

DVD, or high quality 
movie (4GB) 1 week 1.5 days 4.5 hrs. 1 hr. 12 min. 6 min. 

 
Notes: Calculated using a 10% overhead 
Source: Numion.com (February 2011)254

  
 

                                                 
253 SMH Website accessed on 11 January 2011, www.smh.com.au 
254 http://www.numion.com/calculators/Time.html  
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11.7 Bandwidth requirements for video 

Video communications will be an important driver of bandwidth usage in the years 
ahead, particularly high definition video. The following chart255

Bandwidth Requirements of Standard Definition, High Definition and 3D TV by Picture 
Format and Compression Technology 

 shows the bandwidth 
requirements for a variety of picture formats using two common video compression 
technologies (MPEG-2) and MPEG-4. A high-definition video conference requires a 
minimum of 6Mbps-8Mbps of symmetrical bandwidth for optimal performance. 

 Picture Format MPEG-2 MPEG-4 

Standard 
Definition 
(SD)  

576i  3 – 7 Mbps  1.5 – 3.5 Mbps  

High 
Definition  

1080i  13 – 14 Mbps  6.5 – 8 Mbps  

720p  10 – 12 Mbps  5 – 6 Mbps  

576p  8 – 10 Mbps  4 – 5 Mbps  

3D 
Television  1080i  N/A  14.5 Mbps (will 

decrease)  

 
Source: Information adapted from Australian Competition & Consumer Commission submission into the 

uptake of digital TV (2006) 
 
High bandwidth connections enable’ triple-play’ services – internet, telephony and 
multi-channel TV - via the one connection. The following table256

                                                 
255 Information adapted from ACCC submission to the Inquiry into the uptake of digital television in 
Australia, 

 shows some different 
user scenarios and the bandwidth requirements of each. If an operator used MPEG-4 
video compression technology and offered two standard DTV channels and one HD 
channel along with telephony and a 5Mbps internet service, the bandwidth requirement 
would be over 16Mbps.  

http://www.aph.gov.au/house/committee/cita/digitaltv/subs/sub65attachc.pdf 
256 Cited in the international Cablemakers federation (ICF) 
http://www.icf.at/en/6000/how_much_bandwidth.html#559  

http://www.aph.gov.au/house/committee/cita/digitaltv/subs/sub65attachc.pdf�
http://www.icf.at/en/6000/how_much_bandwidth.html#559�
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Bandwidth Requirements of Triple-Play Services 

 
Source: ITU as cited in the International Cable makers Federation (ICF) 

 

11.8 Next generation applications 
 
In a study conducted by CSMG Consulting for the Fibre-to-the-Home council, a variety 
of next generation applications (NGAs) were identified that required at least 25Mbps of 
throughput 257and/or a high quality of service. 258

 

 These are some of the applications and 
services which are around the corner and beyond the current generation of applications 
(CGA) but will be potentially available under an NBN scenario.  

                                                 
257 Data throughput is often used interchangeably with bandwidth but throughput is the average rate of 
data that successfully gets delivered over a channel.  
258 CSMG, National Broadband Plan Policy Evaluation, November 2009 
http://s.ftthcouncil.org/files/csmg_nbp_policy_evaluation_study_2nov09_final.pdf  
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Throughput and quality of service requirements of select Next Generation Applications 

 
 

Source: CSMG Consulting for the Fibre-to-the-home council (2009) 
 

11.9 The connected home  
 
While individual applications require a certain amount of bandwidth, when 
simultaneous users are utilising the one internet connection, bandwidth requirements are 
cumulative. This can be thought of in the same way as peak-hour electricity usage when 
a variety of appliances are simultaneously drawing electricity as they need it.  

The following scenario shows a variety of simultaneous applications being utilised at 
once in a household equating to a cumulative bandwidth requirement of approximately 
50Mbps downstream and 20Mbps upstream.  
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Connected Home 

 
 

Source: Technology Advisory Unit, Department of Broadband, Communications & the Digital Economy  
(February 2011) 
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