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Applications Expert 
 
 

 

1. WELCOME 
THE ACTING DEAN OF FEIT | Professor Hung Nguyen  
 
Ladies and gentlemen, I would like to welcome you this morning to UTS. This is a forum which is 
co-sponsored by the Faculty of Engineering and Information Technology and the Industry Advisory 
Network. For people who don't know me, I'm the Acting Dean of the Faculty of Engineering and IT. 
 
Now, this breakfast forum series is one of IAN's major activities and today’s forum has particular 
relevance to one of its other activities which is the Zunz lecture series where we had Catherine 
Livingstone, the Chair of CSIRO; David Murray, Chairman of the Future Fund; and Ziggy Switkowski, 
Chair of the Australian Nuclear, Science and Technology Organisation (ANSTO), all describing issues 
that are important to us in Australia. The common framework of this forum series is that we bring in 
people from various sectors to help guide us in our sustainable path towards the future. The forum 
today is titled “National Broadband Network: Engineering new capabilities for Australia.” 
 
From the faculty perspective, I would like to touch briefly only on three points.  Firstly, this will be 
the largest, single infrastructure investment in Australian history and will require the creation of 
47,000 new jobs over the next eight years. It will therefore have major implications on curriculum, 
opportunities in education. Secondly, the NBN will challenge and shape youth industries and will 
provide tremendous business opportunities as well as collaborative research and innovation 
opportunities. Thirdly, as we are in the process of constructing the new engineering and IT building 
with this vision of creativity and technology, we should be able to take advantage of the NBN 
initiatives to showcase some of our most innovative developments and in the process provide new 
education opportunities for our engineering and IT students. 
 
Now, it is my great pleasure to invite Prof Mary O'Kane, the NSW Chief Scientist and Scientific 
Engineer, to present the introductory address. With a distinguished career spanning science, 
academia, engineering, policy development and business, Prof O'Kane brings well rounded and high 
level skills and experience to the position. She was a former Vice Chancellor of the University of 
Adelaide and has also served on ARC and CSIRO boards. Prof O'Kane was Chair of the recent review 
of the CRC program and a member of the panel for the Federal Government's review of the National 
Innovation System. She also chairs the CRC for Spatial Information and the Australasian CRC for 
Interaction Design.  

 
 
2. INTRODUCTORY ADDRESS 
THE NSW CHIEF SCIENTIST AND SCIENTIFIC ENGINEER | Professor Mary O’Kane 
 
Ladies and gentlemen, just after we've started daylight saving, it's always humbling to see how many 
people will turn up for a breakfast at this sort of time of the morning. I have to say it's the sort of 
thing I feel like getting out of bed for too. I'm passionate about NBN. I'm an IT person and was 
thinking the other day that it has been 20 years since ARNET came to Australia, and I was on the 
board from way back then, and we're looking forward to the big party at Government House coming 
up in November to celebrate ARNET. In many ways, that was the start of the glimpse of broadband 
into Australia and in some ways the best example of what the NBN would look like is the way ARNET 
runs in our universities at the moment. 
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But thank you for giving me this opportunity. The UTS Faculty of Engineering Advisory Group is a 
very distinguished group, and through various things I've done with the faculty over the years in my 
role as a consultant as well as more recently as the NSW Chief Scientist and Scientific Engineer, I 
have actually watched the impact that the advisory group has had on the faculty, and that has been 
very impressive indeed. Today’s discussions of the NBN issue will look at three very important, the 
most important, aspects of the network: (i) the physical construction - as Hung said, it's the biggest 
infrastructure project we've seen; (ii) the skills required - absolutely fundamental and something of a 
challenge; and (iii) the applications - what we can do with it, very exciting indeed. 
 
What I want to do this morning is quickly outline NSW's case for having the headquarters, the 
laboratory and the operations centre here as well as, hopefully, the post-Tasmanian piece of the 
major roll-out. I'm doing it, as much as anything, to get your feedback on the case since my 
colleagues, Peter Leihn and Ben McCarthy, who are here somewhere, and I are vitally involved in 
putting the case for NSW, and I'd like your critical feedback, hopefully constructively critical. I should 
mention too, and some of you are involved in this, that there is an NBN taskforce working which has 
people from many different sectors, government and non-government, research, universities and so 
on, and of course business and professional organisations working to advise the government and in 
particular the Minister for Commerce, the Hon Jodi McKay, who is leading this bid. 
 
Now, what's the case for NSW? Maybe it's obvious, but, unfortunately, I don't think the NBN 
company sees it as such. The NSW telecommunications industry is the largest in the country and 
includes carriers, service providers, equipment providers, very good universities. It relies on for skills 
very good TAFE colleges and an extraordinarily good R&D sector. The leading telecommunications 
carriers with Australian head offices in Sydney include AAPT, AT&T, Vodafone Hutchinson, NTT, 
SingTel Optus, Sprint International, TPG, Unwired, and Virgin Mobile. Telstra, as we know, has its 
registered office in Melbourne; hopefully, Catherine will get around to changing that soon, but it 
does have more of its divisions based in Sydney including Enterprise in Government, Telstra 
Countrywide and Telstra Business Divisions. 
 
Major telecommunications service providers based in NSW included Alcatel-Lucent, Avaya, CSC, 
Dimension Data, Fujitsu, Infosys, Logica, Macquarie Telecom, Mitel, Lawtel, Tata Consultancy 
Services, TPG, Transfield Services, Bass Group, to name a few. We then have a large number of 
equipment suppliers again headed by Alcatel-Lucent, Apple, Cisco, KSTAR, NETGEAR, Nortel, 
Research in Motion and Tyco Electronics. 
 
Then we come to what Ric tells me is the real winner, the content that is run out of Sydney.  
Australia's major digital publishing, film, interactive media and advertising companies are Sydney 
based, and these include Yahoo, Big Pond Media, Fairfax Digital, Google, News Digital and Nine MSN. 
Sydney is also the home to Australia's major broadcasting digital media and entertainment 
companies and is home to two of the main Australian paid TV companies, Foxtel and Austar. Sydney 
also leads Australia's free to air TV with ABC, SBS, Channels 7, 9 and 10, all based in Sydney. These 
and other major media organisations such as Fairfax, Google, Animal Logic will be critical in 
developing the next generation of consumer services for the NBN, and they will be underpinned by, 
the graduates coming out of various courses at different educational organisations and will be 
helped by things such as the Enterprise Connect Centre in Creative Industries that's based just near 
here and has a major link to UTS. 
 
The NSW Government also has considerable telecommunications assets and is in the middle of a 
major audit – we've got so much that we needed to find out where it all was – to identify which 
particular assets will be of interest to the NBN company in terms of the potential to expedite the 
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network rollout across NSW. This was foreshadowed by the Greiner government some time ago who 
suggested there could even be a NSW Government Telco, and while this didn't come to fruition at 
that time, all the legislative arrangements are in place to move forward quickly if we want to do that. 
So, there are substantial assets in the government's control, for example, almost 2,000 kilometres of 
fibre and over 3,000,000 poles as well as substantial other assets. 
 
The NSW Government is one of the largest users of communications in Australia with an annual 
procurement of $375,000,000. It's also developing a range of innovative programs in health, 
education and emergency services, and so the government's reliance on broadband will continue to 
grow. The government would consider becoming an anchor tenant for the network if Sydney is 
selected as the location for the headquarters for the operations centre and the research laboratory. 
 
Turning to the very important area of skills, the picture is a bit more mixed. The NSW Government 
through its State owned electricity transmission and distribution businesses has embarked on a 
$16.7 billion electricity network upgrade which includes reviewing one third of our energy 
infrastructure. The infrastructure that the State is upgrading is in many cases the same infrastructure 
required for the rollout of the NBN, something that's very important to us because the NBN is a big 
project we want, and we feel confident we'll get some big part of it. The other very big project for us 
is the energy infrastructure upgrade as we face the challenges of climate change and looking at how 
NSW positions itself to take up the technical challenges associated with that, just as Queensland is 
the big coal economy. Anyway, this major investment in electricity infrastructure alone is expected 
to support just under 4000 jobs including 1600 apprentices and graduates who are newly minted 
from universities. 
 
The government is also investigating the opportunities for future electricity supply industry 
apprenticeships, and we're looking at more creative apprenticeship training that allows apprentices 
to come out with dual and even maybe triple qualifications in electricity supply and 
telecommunications including fibre splicing but also, even though unions hate the term, in green 
trades i.e. the ability to work in the new energy technologies. Over 140,000 people in NSW are 
already employed in ICT occupations including 85,000 computer professionals and technicians, and 
over 50,000 electrical engineers and technicians and communications technicians. This is more than 
any other State and makes NSW the best location to recruit the required skills staff in this field. 
 
We also found, when we talked to the head-hunting companies, that NSW is best able to supply 
graduates and technicians right across the fields. But, the future pipeline is not in such good shape. 
In 2006-7, NSW produced 4000 graduates in ICT and related engineering areas, but Victoria in the 
same time produced 4200. We find the same pattern also in the students who are still in the system 
and haven't graduated – Victoria is producing more. And we see the same pattern in people who are 
even doing some ICT subjects in accounting and other degrees. There are more students interested 
in this area in Victoria. This is something we need to address, and the State is working with the 
universities to address it, but it takes time to produce a graduate, four years to bring out an engineer 
through the under-graduate route, and we might have to accelerate graduate courses of various 
kinds such as are being offered by the University of Sydney and the University of Melbourne. It 
would be great if you could talk about things we could do to address this issue today. 
 
Obviously, skilled migration is an important thing. Skilled migration from States where it's colder and 
wetter, and even from more glorious States to the north, and skilled migration from overseas, but 
the skills issue is something that is going to be a challenge nationally on the broadband issue and the 
energy issue too and something I'd really appreciate comments on. 
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Let me turn briefly to some of the ICT R&D in NSW, and this is where NSW really does shine along 
with the media content issue and the number of telecommunications companies and suppliers here.  
So, what ICT R&D do we have?  Well, we have the headquarters of NICTA1 and a large proportion of 
NICTA is here, doing very well too though, doubtless, not as well as when Ric was COO. We have 
CSIRO’s ICT division headquartered here, and we're expecting a major announcement to do with 
their wireless land patent this afternoon. We've got the big DSTO labs, not the headquarters, but 
one of the associated big labs of the DSTO is here and NICTA and the ATP. We have several of the 
ARC Centres of Excellence, the crème de la crème in the university research system. We have the 
Centre of Excellence in Autonomous Systems that is headquartered at the University of Sydney with 
UTS as the other big partner. 
 
We have the Centre of Excellence in Ultra high Bandwidth Devices for Optical Systems, better known 
as CUDOS, headquartered at Sydney. We have the ARC Centre of Excellence in Quantum Computer 
Technology headquartered in NSW, but there's been a separate activity here on quantum computer 
software that is a major thrust from UTS that complements the work of that Centre of Excellence.  
There's the ARC Centre of Excellence for Complex Dynamic Systems and Control headquartered at 
Newcastle headed by Graham Goodwin. There's the ARC Centre of Excellence for Electromaterial 
Science headquartered at the University of Newcastle. 
 
Then there's a range of Cooperative Research Centres. Not a lot of the relevant ones are 
headquartered here, but the Smart Services CRC is headquartered in Sydney. And all these 
institutions are very strongly linked into the State's universities for the purposes of higher degree, 
post doctoral and advanced workforce training in ICT and advanced materials, all very important.  
Almost all the Centres of Excellence in relevant areas are headquartered here. The relevant ones 
that are not, however, have nodes here and they include the ARC Centre of Excellence for 
Mathematics and Statistics of Complex Systems, headquartered in Melbourne but with a big node at 
UNSW. 
 
Then we have a range of CRCs including the ones that I Chair. They're not headquartered here but 
having the Chair here counts almost as well, and that includes the CRC for Spatial Information, the 
Australasian CRC for Interaction Design, and there are a few others that are relevant where we have 
nodes in NSW: the Integrated Management CRC, the CRC for Advanced Composite Structures and 
the CRC for Polymers. And then there's a range of ARC research networks headquartered here.  And 
as well as that, we have some major research infrastructure activities including the nano-fabrication 
facility, a big node of that is here; the Bandwidth Foundry and Sydney University's Institute of 
Photonics and Optical Science. 
 
So, as a very, very quick run through of what's going on, there is an awful lot here in NSW. One of 
the issues that I find a challenge is where we should place the particular emphasis in putting the 
case, what we should do to particularly win different bits of the bid for the Headquarters. What we 
really want is the activity, the rollout, the ops lab, the main lab etc. How do we particularly construct 
the statement of what we say in the bid to put the emphasis right? I'd really appreciate comments 
on that and in the intense sessions it would be great to get some feedback. 
 
Also, we need the very, very strong support of you from business and from the academic community 
saying this would be a good thing. It's very important for NSW to tell its story. In lots of areas, we 
find it has a great story to tell and is remarkably modest despite the image of Sydney being a 
somewhat brash major city, it often has enormously good stories that maybe because we're so used 
to taking a very rich environment for granted, we don't sell it as a major pitch. So, please tell me how 
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we craft this story, and please keep saying it would be great to have as much of the NBN activity in 
NSW as possible.  Thank you. 
 
 

 

3. OPENING REMARKS AND PANEL 
 
THE FACILITATOR| Peter Leihn 
Good morning, ladies and gentlemen. So, we are gathered here today to have a discussion about the 
NBN. Well now, I think Mary raised three questions:  (i) what are we going to build; (ii) who's going 
to build it and what skills do they need; and (iii) what are we going to use it for once we've built it.  
That's the simple summary of what we're going to talk about, but I'm sure we can get into a lot more 
detail. So, we've assembled a super panel this morning to stimulate discussion. They're a very 
diverse range of panellists and very knowledgeable range of panellists. So, I'll introduce them one by 
one and ask them to come up and take the hot seats. 
 
Ric Clark is the Chief Technology Officer with Alcatel-Lucent (Australasia). He has close to 30 years 
experience in the telecommunications industry. He's held a number of senior positions within the 
industry prior to joining Alcatel. He was Chief Operating Officer for National ICT (Australasia); 
Managing Director of Eriksson’s R&D company; he has participated in countless State Government 
and university advisory groups. Ric is our technology expert this morning so, please welcome, Ric. 
 
The next up is James Billimoria. James is the Senior Manager for Business and Strategy at 
Visionstream. James' company has had a lot to do with this industry already. They've been a key 
contributor to the rollout of the Foxtel network in Australia, and James tells me he's just finished 
rolling out 10,000 kilometres of fibre for Optus and the Leightons network. So, I'm sure James has 
got a lot to add this morning. James is our build it guy. Welcome, James. 
 
The next up is Kathy Rankin. Kathy is General Manager, Training and Education Support at TAFE 
NSW. Kathy's life prior to joining the government, and we all had one, was with the former NSW 
Business Chamber where she was the Senior Manager for Policy. She's had a very varied background 
in education and in small business. Kathy held membership of a range of NSW and Australian 
government education and employment taskforces, and she has been a board member in the past at 
the Innovation and Business Skills (Australia). Kathy is the build a workforce expert this morning.  
Welcome, Kathy. 
 
Next up we have Professor Roy Green. Prof Green is the Dean of the Faculty of Business at UTS.  
He's a graduate of the University of Adelaide with a PhD in Economics from the University of 
Cambridge. He has worked at universities, with business and government in Australia and overseas 
including the OECD’s National Innovation Systems Program. Roy is Chair of the Federal 
Government's Innovative Region Centre, Chair of the CSIRO Manufacturing Sector Advisory Council, 
and of the NSW Manufacturing Council. He is a member of the Board of the ARC Centre of Excellence 
for Creative Industries and Innovation and this morning Roy is our business expert.  Welcome, Roy. 
 
Our final panellist this morning is Tom Kennedy. Tom has been involved in the industry development 
policy throughout his career and has been a champion for the future potential of the Australian 
content and digital media industry. In 2007, he was listed in the B&Ts magazine power 40 digital 
leaders' list. He's been a Commissioner of the Australian Film Commission, Chairman of the Internet 
Industry Association and a Past President of the Australian Interactive Industries Association. He's 
currently the Executive Producer of a range of Australian feature films, and this morning Tom is 
going to be our new media guy. Welcome, Tom. 
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So, without further ado, let’s invite Ric Clark, to kick us off.  Thank you, Ric. 

 
 
THE TECHNOLOGY| Ric Clark 
Thank you very much, Peter.  I'm looking forward to catching up with Mary at a later date to debate 
rainfall statistics and which of the N in NBN stands for "national." Notwithstanding the fact that a 
skills issue is obviously very much a State-based one and we're very pleased to be supporting this 
discussion today around the skills that are needed to roll this network out and use the network to 
the benefit of Australia. 
 
Just to underline some of the points that Mary made about the enormity of this investment that the 
government is pushing, what the government has put on the table represents about five times more 
investment than any other country in the world is proposing in this type of technology. It's almost 
exactly five times more than the US government is investing in fiberisation and more than five times 
what the entire EU is doing. So, don't underestimate that this is an enormous task and demonstrates 
great foresight by the Australian Government. 
 
It will take over eight years and there are lots of different types of work that have to happen over 
those eight years. There is a real life cycle associated with designing what this thing will look like and 
then, obviously, implementing it. Ironically, coming from somebody who represents one of the 
world's largest suppliers in this type of stuff, actually rolling out the network is probably the easy 
part. Notwithstanding the huge civil activity, the huge deployment activity, which I'm sure James will 
talk to, the network itself is relatively straight-forward in telecommunications terms, and, as we've 
heard, the government supported by the statements that Mike Quigley has already made would 
suggest that it's going to be what we would describe as a layer two bit stream service, open access 
bit stream service, and that in itself is fairly straight-forward technology. 
 
Where the challenge though is, firstly, creating that open access environment so that it's clear under 
what terms and how access seekers will access that network. That, again, is relatively 
straight-forward but there still needs to be a lot of work to be done by industry to agree on those 
terms, especially for the fixed network.  For the wireless component of the network, though, it's not 
quite so straight-forward. Nobody has really unbundled, wireless networks before to this sort of 
extent, and one of the challenges will be to make sure that the access to both fixed and the wireless 
component is uniform so that the services that are delivered to those that receive those services via 
fixed or wireless are uniform.   
 
I guess the other huge challenge, is that people must understand that this is much, much, much 
more than just faster internet. It's a true national multi-service network that must conform to all of 
the national standards of security, robustness, reliability and quality of service, delivering what will 
ultimately be the telecommunications life-blood of Australia. So, the engineering with respect to 
those aspects requires a lot of detailed forethought and input, and, in addition, ultimately, it will 
replace the copper network that provides those functions today, and all of the special services 
beyond just simple voice the copper network provides today. 
 
So, there's a lot of work that needs to be done to engineer how those sorts of services - security, 
surveillance, business services, et cetera, that are currently done over copper using special interfaces 
- will be impacted and need to be transferred across ultimately on to the NBN. 
 
But I guess one the real benefit of this network is how we use it. So, some of the really exciting 
engineering and IT challenges will be developing those service platforms. It won't be run by NBN Co, 
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it will be run by these access seekers that will take advantage of NBN and in many instances they 
won't be the traditional media comms service providers that we're so used to. They'll be new 
entrants into the market that will be providing services and taking advantage of the NBN ubiquity 
and quality of service. 
 
 

 

BUILDING THE NBN| James Billimoria 
Is it going to be easy to roll out these networks? 
 
In 1994, our company was part of Telstra. Together with my colleague over here, Bob Pentecost who 
headed NDC, Telstra rolled out probably the last great network in this country. It covered probably 
just a bit over 2,000,000 homes and at the same time Optus rolled out a similar network of about 
the same size. The network was rolled out, I think, over four years, and, Bob, I'm sure you'll correct 
me if I miss any of these stats. So, as a nation, we rolled out probably 4,000,000 homes in four years. 
 
The country has grown significantly since then. We are now looking at rolling out somewhere 
between 8,000,000 and 10,000,000 homes over eight years. If we look at just the size of the home 
rollout, that's almost a million homes a year, probably double what we try to roll out during the HFC2 
network. The architecture here is similar in terms of the access network. 
 
The access network is the network that basically goes from your exchange to the home or to the 
business, and as yet that architecture isn't finalised but in simplistic terms, that's running a fibre 
from what is currently an exchange through to a passive splitter, and then running a one to one fibre 
from that splitter - and a splitter is a simple box, a cabinet about the size of that table there, maybe a 
little bit bigger - running one of those to a fibre to every home. One of those splitters would handle 
200 plus homes. This is going to be done across all major cities plus some of the secondary cities 
across the country. 
 
Ok, so that's pretty much what we know. What we still don't know is how that will work. Will it be 
aerial or underground? There are significant differences as to the construction and skills that are 
required if you put something underground as opposed to put it up on an aerial power pole. If it's on 
a power pole, will it be within the cross arms or will it be lower? If it's above the cross arms, then 
you need certain electrical trade skills to do that, and currently even though our Telco skills are 
limited and will have to be increased to manage an underground build, it's nowhere near the type of 
skill increase that will be required if this thing goes within the power zones on power poles. 
 
Looking at the rollouts that are commencing in Tasmania, they've currently got the backhaul 
contract which was due in a few days ago, and they've got the actual access RFT coming out for 5000 
homes for a three pilot town site. All of that is intended to be on power poles; at this stage, it's still 
unclear whether it will be located above or below the lower cross arms. 
 
The other big question that will dictate skills and number of skills is the role that Telstra will have in 
this. There is still a fair bit of discussion and movement there as to what will happen with the Telstra 
network. Telstra, if they come in, would bring to this network their duct network across the country, 
something that if NBN didn't have and decided to go underground would mean doubling, if not 
more, the cost of this network. The cost of putting pipe in the ground is the predominant and major 
part of construction in an access network. So, if you look at the hierarchy of build costs, you go from 
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an existing duct - so, you just have to haul the cable and get into the house; secondly, there would 
be an aerial type build where the costs go up $20, and I'm just talking rough costs. 
 
If you had to build an underground network from scratch, you can talk about putting duct in, and 
that could range from anywhere around $25 in outer areas through to $500 in inner suburban and 
CBD areas where you have to either bore or you have to repair pavements and fix what you dig up.  
So, there are significant questions as to what will happen here, and I think NBN are still looking at 
that, and they don't want to make a decision until Telstra has drawn a line in the sand and people 
understand what, if any, part of the Telstra network they will be able to utilise in this build. 
 
The other big question with this access network is how customers are migrated. If you look at the 
resources that are required to build this network, you can almost double it, depending on what the 
customer migration model is going to be. If you're going to go down and as you run a cable down a 
street, you're going to connect every home on that street, your resource profile starts going up, I 
wouldn't say exponentially but it starts doubling, because to run a lead in, a new fibre lead in for 
every home, plus the fact that when you run a lead into a home, you're not just running a piece of 
fibre, you're sticking an ONT3 on the wall, you're putting a power supply on that wall because the 
person needs to have back-up power in case power fails. Whereas, you know, in the copper network 
at the moment, you have power through the copper line and, therefore, you always have the phone.  
The fact that everyone uses cordless phones now, they probably don't, but if you had the old phone, 
you do have a phone for emergencies. 
 
So, depending on what the government regulates, it may be a requirement to provide power.  And 
then it's no use just leaving that box on the wall, you've got to start getting your cables out for triple 
play, your phone, or data, or whatever else. So, there is a significant amount of work involved within 
the home itself to take you through to a point where you can start receiving or charging a customer 
for services. As I said, the regulatory regime of the environment that we're in, the current 
telecommunication act is probably going to be changed significantly in the coming months. It's 
already seen certain changes through Parliament, and it's expected that further changes will be 
released in the coming months. 
 
So, the environment which we're working in at the moment is still a little bit uncertain.  All of these 
uncertainties have the potential to change the cost of this network quite significantly, and if we talk 
about some of the numbers that people are touting in terms of skills, I can only talk really across the 
construction area, and, again, if we talk and we show some comparisons against the HFC build which 
was in the case of the access network which we built, we had probably 2500 employees, probably 
another 500-600 subcontractors, and that was rolling out maybe 500 living units a year. We're 
looking at a million living units a year here plus. Again, you can only try to compare that with the 
type of infrastructure that's available and what we have to build. 
 
So, we could be looking somewhere between 5000 to 10,000 plus resources just to build the access 
network, and those resources in the area that I work in range from route designers, and they tend to 
be graduate engineers to other people with some technical skills that can do CAD work through to 
field surveyors, people who have the ability to walk the streets and pick up data and identify the 
best and optimum routes for cables, through to regulatory personnel. Depending again on the 
regulatory regime, it's going to be critical that landowners, home owners, business owners are all 
consulted as cables come up to their home and connect to their fascia board on the front wall. 
 
If we happen to go aerially, PR is going to be a major issue. I recall 15 years ago we had councillors 
chaining themselves to trees to stop us going aerially. Every morning, you'd wake up and you'd have 
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to try to go and find out where the local group is that were protesting, and try to divert your skills 
across to another area. It's something that slows down a build, and it's something that you don't 
want to get into because the PR issues are just a major impediment to construction. 

 
 
 
A FUTURE WORKFORCE| Kathy Rankin 
How do we go about building a workforce of potentially thousands of skilled tradespeople to roll out 
the NBN when we can’t yet tell you whether the cable will run above ground or underground? How 
do you plan for those two highly different skills sets? 

 
I don't know.  But that really is the major challenge for when we're talking about skills development, 
the uncertainty, and the opportunity that comes out of that uncertainty. It becomes a challenge for 
the skills developers i.e. are how the TAFE Colleges and vocational educators as well as the university 
sector in terms work that ambiguity into skills development where we have very defined definitions 
of skills and qualifications. So, I think there are three things that I'd like to say.  First of all, I think we 
need to be very aware of how we build the pathways through skilling appropriately young people 
while they're still at school, so that we're opening up the awareness of all of the opportunities 
around this, whether it be a physical infrastructure build, or whether it be working in the rollout of 
the network, or whether it be building in the delivery of the content once the network is up and 
running. 
 
I was listening to Adam Spencer this morning talking about the HSC which begins again today, and 
while there are a record number of young people sitting the HSC, the President of the Board of 
Studies indicated that there are also a record number of people within science in the HSC which is 
going against international trends. So, we must be doing something right in terms of building 
awareness around the science and maths areas. 
 
The second thing is building the relationships between the skills development providers so that we 
can provide pathways, appropriate pathways, for new people entering into the skilling environment 
so that there can be minimum disruptions and maximum capability development if and when they 
move from a vocational qualification, trade work, through into a high educational university degree.  
So, building those complementary skills that are very critical in terms of creating a robust and mobile 
workforce, because we don't know exactly what skills are going to be needed. So, we actually need 
to build the enabling skills and then look at the ways that we can bolt on and engage in a variety of 
those different skills. 
 
And the third thing that I think we need to be critically aware of is that we talk about the need for 
new skills in the economy and new entrants. We need to be able to be very careful of how we build 
our skill on the existing skills, especially as we build on those legacy environments where we have 
previous technologies, but also how are we going to identify the skills of the trainers and the 
educators who are going to be the facilitators for those skills development. Quite often, we forget 
about the very critical need in terms of shortages and the opportunities for the trainers, the builders 
of those skills. 
 
 
 
 

BUSINESS OPPORTUNITIES| Roy Green 
What does business want from the NBN? 
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Well, I think we need to examine not just the bandwidth of the technology but the bandwidth of our 
organisations and our management in particular. We need to look at our capacity for technology 
absorption, the demand side of innovation, so not just the supply of ideas and technologies but also 
our ability to use them, which is critical.  Which is not to say that ambitious and almost breathtaking 
investments of the kind that we're about to see in Australia shouldn't be undertaken; they should. 
 
I cast my mind back to Ireland's investment in the global crossing, a similar, ambitious scheme which 
was considered to be quite risky, to say the least, at the time especially given the resources available 
to a small economy. It linked Ireland up to the cable between Europe and the United States at a 
huge cost, but look at the outcome, in particular the increase in high quality, high knowledge 
intensive ICT investment in Ireland that accompanied that public investment by the Irish 
government. Google wouldn't be in Ireland but for the global crossing. The huge bandwidth that 
created also created a new frontier of ideas as well as technology. 
 
Intel was another very good example. They cast around the world, including Australia, their four 
billion Euro ‘Fab 24’4 plant in the 2000s, and ended up locating in Ireland.  They looked at 
Melbourne, they looked at Perth as some of you in this room would know, and they had a shopping 
list of what was required - part of it was about technology, the other part was about skills, 
engineering skills in particular, and only Ireland was able to deliver on all counts, in particular its 
human capital, and that's really where innovation takes us because it is important to make these 
investments. It's important to look at what the government has done to make a huge and increased 
investment, now $8.7 billion in public research and in supporting the business R&D through the R&D 
tax credit, but it's also not just about science and technology at R&D but organisational innovation. 
 
We need to think now in the context of the NBN about new business models. We need to think 
about systems integration, using technology in new and ingenious ways.  e need to think about our 
workplaces – how will the NBN transform the way we work? How do we establish high performing 
workplaces? We also need to think about innovation in a non-linear way, it's not just about moving 
from discovery to the market place; it's about all the things that happen in between. What kind of 
interface we want to create between universities and research institutions and business, and this 
breakfast forum is a very good example of the kind of interaction that businesses and universities 
are experiencing and doing very well in other parts of the world. We haven't done it quite so well 
here. 
 
A recent survey of businesses in the US and UK asked what do you want from universities. The 
feedback wasn't just about technology, licensing or commercialisation, it was about what they called 
informal contacts, about occasions like this where different views, different experiences, different 
ways of looking at the world were exposed and shared and discussed, and that's how innovation will 
occur in the future. Above all, it's about collaboration, again, something that OECD data show we're 
not very good at in Australia. We're at the bottom of the table when it comes to collaboration 
between our companies, and between companies and research institutions. 
 
A very interesting piece of research looked at 40 years of innovation in the US. They found at the 
beginning of the period that only about a third of innovative work was produced through 
collaborations, that is, two thirds was done in silos, but that position has now totally reversed:  
collaboration is the way innovation occurs. And, finally, all of this is dependent on high calibre 
management and leadership in our organisations, and have we got that level of leadership that is 
required for this new age and new technology. 
 

                                                 
4
 Intel’s semiconductor facility in Lexilip, Ireland  
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A report we're about to release through the Department of Innovation in Canberra looked at this in 
Australia in the context of an LSE and McKenzie global study.  We did the Australian end of it, and it 
won't surprise anyone to know that we're not in the first rank when it comes to the calibre of our 
management. Certainly, we are in large organisations and multi-nationals, but the productivity 
differential between countries these days is measured not just by how high calibre our best 
managers are but how long is the tail of mediocrity, and that's what we in business schools, in 
government and in our organisations have to tackle. 
 
 

NEW MEDIA APPLICATIONS| Tom Kennedy 
What if our engineers build the wrong thing? 

 
It is appropriate that content and services are at the end of the panel and at the end of the 
discussion because, quite frankly, that's generally where it starts in the conversation with 
government and business and education. As someone in a previous life, I chaired the digital content 
industry reaction for about two years looking at the particular issue in terms of skills and training, 
investment, and it was a bi-partisan approach federally to working with a range of industry 
stakeholders. A lot of issues came out. Skills absolutely is one of the key areas because as an industry 
we have to better define the skills we need, and that is difficult when you're dealing with a real 
world business issue of I need skills now, and you have an education lag of three to five years, but 
that's something we need to do in research and development: we identify greater alliances in R&D 
that needed to take place particularly in the digital content area. 
 
Interestingly, just looking at Mary's list of companies and the benefits to NSW, she did mention 
some of these brands like Google, but if you look at in the last 10 years we've had brands like 
Google, YouTube, Facebook, iTunes, MySpace, all crop up inside of a 5 to 10 year cycle. So, there will 
be a range of new brands created in this, and one of the things is that this rollout is both a great 
enabler, a great opportunity but it's also a great disrupter of sectors and business and of platforms 
which will require, obviously, new skills, and new models. The Minister's own digital futures paper 
doesn't even mention the ‘c’ word of content and services, it kind of looks only at the infrastructure 
rollout. He uses some case studies which allude to the potential within the sector, but there is no 
real vision as to where those content and services sectors may lead us. So, I think that's one of the 
challenges in this ongoing discussion.  
 
Infrastructure is important, we have to roll it out, so if they build it, what will we do with it?  I think 
that's a challenge as to what that network looks like. As Rick said, a layer two switch is a pretty 
benign, simple process in one level of engineering, but what you do with it and how you enable 
services - whether they be broadcast, whether they be education based, interaction, all of those 
types of things need to be addressed in that rollout in making sure that you're getting that early 
input as you're designing that through the process in that innovation cycle. 
 
I should think that the opportunities are huge in this area. Mary mentioned companies like Animal 
Logic. The fact is there are many companies in this area, and some of the companies she didn't 
mention in the content and creative space are NSW based and international in their scope and there 
are probably another 250 to 300 SMEs that could be included in that list as well which will be aware 
of that innovation and where some of those new ideas and services will come from. So, I tend to 
look at things more nationally, but I think there are some national advantages here in the State, but I 
do agree it's the national broadband network, and we are competing global even though this is a 
large investment, because Singapore and other parts of Asia and other markets in Canada included 
are investing fairly heavily in these skills sectors as well. 
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So, I think it's something we need to think of with our global hats on and not just domestic. 
 

 
 
 
 
 
4. TABLE QUESTIONS 
TABLE 1 CONSTRUCTION| Bob Pentecost  
What are the major challenges in the construction of the NBN?  What skills and new technologies are 
needed for the construction phase and are these available in Australia? 
 
I was involved in a couple of rollouts in telecommunications: the Future Mode of Operation and the 
high fibre network that James talked about. We think that the issues of rolling out this network are 
quite simple. I think that was what Ric indicated and I agree with him. We've all done it before. 
We've seen the technology and, really, the question is, is it going up in the air, is it going in ducts, 
and it's probably going to be a combination of both of those. Of course, there will be some wireless 
and satellite stuff involved. 
 
For me, it's just an issue of grunt, a matter of logistics, of putting enough people on the ground and 
managing them. I think you need to think about having a mobile management team, people that can 
organise and manage the rollout in an area and keep moving around and take their skills with them. 
But in terms of real skills, no, not a lot. This is fairly low skill activity. When we rolled out other 
network, we found local people were quite able to skill up very quickly. We even had people from 
Jim's Mowing who would get themselves a bit of skill and help roll out the network. So, we don't see 
that as a big issue. We don't think that there's a lot of new technology involved in this except for the 
wireless. 
 
It's probably fair to say that we don't have the wireless technology today that we probably need, and 
we're sort of hoping, I guess, in the eight year rollout period that we will get that technology. So, 
there will be need for innovation and technology in terms of the wireless, and that will be at the 
extreme ends of the NBN. For the bulk of it, no, not a major issue in either skill or resources. 
 
 

TABLE 2 SKILLS| Geof Heydon 
What are the skills needs for the roll-out and development of the NBN? How are they going to be met 
and what do we do with these skills once the NBN is in place?  
 
I suppose one of the key things about this is to break the skill sets down into a couple of different 
parts. There's the part that's actually going to build the physical. I think Bob's comments are utterly 
relevant and that table probably discussed those issues very well. There's the part that involves 
delivery of the services inside the home which has ongoing and never ending requirement for 
ongoing support for those services, and there's the retail services layer above the NBN which is 
where all of the service innovation is going to come from, and that resource set also lives on and 
never ends. 
 
The one thing that probably does have a massive peak and then a tailing off but never to zero is the 
actual, physical laying of the fibre, whether it's overhead or underground, and we all know from the 
experience of 110 or some years of copper infrastructure that a significant percentage of it is rebuilt 
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and refurbished and expanded and grown just to keep the national infrastructure in place. In a 
wireless sense, the wireless technology changes every seven or eight years. So, there's going to be, 
at least in the 10% of the wireless, an increase or an ongoing investment in keeping all of that 
development going on. So, I think we have to split that resource model up into the plant itself which 
does have a massive peak and then what do we do going forward. 
 
The resources inside the home and keeping services happening I think perhaps never ever goes 
away; in fact, potentially gets more and more complex as which service is involved, and the whole 
retail layer of innovation has a resourcing which also will never go away. So, there's those three key 
areas. 
 
 
 

TABLE 3 EDUCATION| David Lowe 
What are the challenges for universities and TAFE in building skills both for the development and use 
of the NBN? How will the curriculum changes needed be developed and introduced? 
 
Like I suspect many of the tables, we sort of got side-tracked. We talked around the question a lot. 
Probably the core of our discussion was around, in essence, the competing tensions between 
immediate work readiness and then the adaptability for lifelong learning. Both of those are major 
drivers in education and to a certain extent, we often see them as competing for curriculum space, 
and I think part of the discussion was around whether or not that actually is the case or not. 
 
We also talked about the courses that introduce flexibility and the extent that they may or may not 
attract students into those courses and the difficulties associated with that. So, it's all well and good 
in building curricula or programs that achieve that flexibility, but if you can't attract students into 
those, then there are significant problems. 
 
We spent a little bit of time discussing the, again, perennial issue of the extent to which 
organisations should or should not abrogate responsibility in supporting the educational processes 
both during formal education and post formal education, and I think right at the end of our 
discussion, we realised we hadn't really talked about the broader issue beyond specific technical 
capabilities. I think to a certain extent a lot of our discussion was underpinned by the use of 
developing direct capability in terms of the NBN, but we then sort of realised, well, hang on, there's 
this whole issue of developing skill sets - to get back to the discussion earlier about content and the 
role it plays and how we leverage this and the skill sets that ought to be developed in terms of 
insight into students both from universities and from the vocational sector in understanding how the 
leverage that the sort of capabilities are developed. 
 
 
 

TABLE 4 ECONOMIC DEVELOPMENTS| Richard Walker 
Is the NBN essential for the development of the Australian economy? Once it is developed how will 
the economic developments be retained? 
 
We felt that there were four points. One, that the ongoing R&D, we're very good at research but we 
need to improve collaboration, but this R&D will give us opportunities to apply technology in 
Australia and, of course, therefore, let us have access to overseas markets. So, our main problem is 
converting our research to product. The opportunity is there, but we've got to work harder on 
converting it to products. 
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Economic activity will increase as the network rolls out, and we hope that will improve the 
competitiveness of the industry. The constructive stimulus should add a percentage to the GDP as it 
is built. We're just a little worried about what will happen at the end, after the eight years, to some 
of the people that have been trained up, although there is an ongoing role. And, finally, it should 
contribute to regional economic development. In Northern Victoria, a number of the local 
government councils have worked together with a telco to provide their own broadband locally, and 
that's certainly improving economic activity in that particular area.  
 
 
 

TABLE 5 RECOMMENDATIONS TO GOVERNMENT| Ben McCarthy 
What recommendations do you think this Forum should make to the Federal Government in regards 
to the NBN and to the Department of Innovation, Industry, Science and Research in particular? 
 
We're very good at giving recommendations from one government to another government. I think, 
like every other table, we tended to get distracted. We were talking really about the challenge in 
taking the NBN forward to the end user, and there's been a lot of discussion about the $43 billion 
and it's too late, that figure is out there, so that's the perception. I mean, my personal feeling is that 
a lot of that will probably be infrastructure, not hard cash, but to the general public that doesn't 
make much difference. 
 
So, we did eventually get back round to our topic and in recommendation to the government, the 
Department of Innovation and Industry Science and Research, so their responsibility is not with the 
construction of the NBN, but rather on an industry and research perspective. Then we started to talk 
about the fact that there's been a lot of talk about the new business model. So, the NBN is going to 
provide opportunities for new business models: in government service delivery, in business service 
delivery and in education service delivery. But there hasn't been much in the way of concrete 
examples of what those new business models would be. 
 
Our recommendation would be for the Department to do some investigation into those business 
models which will then form part of how they sell it to the public. As the Commonwealth 
Government goes into a new election, they're going to have a job in trying to sell the NBN to the 
public. I think business, and we can see from this morning the industry is behind it, but they're going 
to have more of a challenge with the general public. 
 
 
 
 

TABLE 6 RESEARCH | Bill Southwood 
What are the research opportunities that the NBN roll-out highlights? Should UTS be exploring 
collaborative research opportunities and if so who with and in what areas? 
 
I'm about the only person not involved in research on the table but surrounded by some very 
eminent researchers, I was clearly the person to speak. There are many opportunities but not where 
you might expect. The network, as people have said, itself is pretty ordinary, but there are a couple 
of quite critical things that need to be done. One is security: a network like this, as widespread 
geographically as this is going to be, will make us much more vulnerable.  
 
The whole question of quality of service, and all this comes down to a point that was made earlier, 
and that is the unique demographics and geography of Australia. We can see a post doctoral thesis 
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being done on an algorithm to decide where you roll out fibre, where you roll out wireless, where 
you roll out satellite, and that there is some very good research to be done on that.  
 
Secondly, I'm moving from the base up, the service and applications – you'd look at the things that 
people think about like health, education, entertainment, but the emergency services that was 
mentioned a little bit earlier is really interesting because it has the characteristics of absolutely 
essential to be there, doesn't do anything for months and months and months, and then you've got 
a huge peak in traffic load. There is a lot of research to be done on that, and I think Australia has 
something unique to offer there. And then also while you're doing that, there's Defence and a whole 
range of things like that. 
 
Finally, there is a question of research into business, innovative legislation, regulation, and that kind 
of thing. The technologists should be informing the lawyers and the people who are drafting the 
legislation. Then, finally, should UTS explore collaborate research? I was involved when I was setting 
Ove Arup & Partners, UK up in IT consulting in the 90s with the RACE, the R&D into advanced 
communications in Europe, which involved mainly funding, partners who lived in nice places like 
Rome and Lisbon and things like that so you could have meetings there. 
 
But it was, like the Ireland question, incredibly innovative. UTS is already doing this with the big 
companies, we have Alcatel represented at our table, and many others as well, to make itself more 
attractive to the little ones, the small to medium sized enterprises as well. Get them in. Get some of 
this innovation and what exactly is delivered, the services that are going out there as well. Start it 
from very much customer based and then work back to the agricultural stuff, the engineering stuff 
that we're all comfortable with. 
 
 
 
 

TABLE 7 BUSINESS OPPORTUNITIES | Paul Freeman 
How broad will the business opportunities be as a result of the NBN roll-out? Or will the opportunities 
be mainly in the high-tech and/or creative industry fields? 
 
I know nothing about this; that's why I was chosen to speak on behalf of the table. I think to use 
Darryl Eastlake's paraphrase, ‘the opportunity is going to be huge.’  I suppose we don't know, and in 
many respects it's going to fundamentally change the business paradigms for a lot of organisations, a 
lot of companies that don't even exist today. We thought that e-health was going to be a huge one.  
Fundamentally, the ability to bring what would be a very scarce, high level, skill resources that are 
either separated because of volumetric reasons e.g. you can't get enough of these people, or the 
tyranny of distance, to actually bring those services through a different paradigm to a whole broader 
population within Australia so that people don't have to put up with second best advice around 
those areas. 
 
One of the things we thought of which was a bit of a risk or a downside is how to manage the natural 
tendency of business to just want to move the business to a lower cost off shore arrangement and 
then the potential for us to just become a culture of users, end users rather than innovators and 
people who are building those new ways of thinking.  There was some doubt expressed around the 
table particularly by me that the government could set up a robust policy framework that would 
enable this to all work appropriately and support the full exploitation of the potential that's being 
provided in the infrastructure. 
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And then one of the other things for just a cross over, just back on the educational sector, was for us 
to really start developing our thinking around how to use what might come out of this, particularly in 
our research, and that's not in how to build it. I'm pretty sure I'm with Bob that we can actually do 
that, and if Alcatel want to use my sewers to put the cable in, that's fine, we'll work through those 
issues, I'm sure Bob, the Board will have a few views around that.  But for us, it's really the business 
school research – what are the new business models that we can actually start developing capability 
in so that we start to get a first mover advantage and we can actually be ready to rock and roll once 
this technology is available? That we've actually got applications, we've got new business models 
ready to pull out to actually show that we can actually exploit that 42 billion and get some return on 
that investment. 
 
 
 
 
 
 

 
5. QUESTIONS AND COMMENTS 
Below is a selection of the questions, replies and comments made throughout the Breakfast Forum.  
 
Questions to the Panel: 
 
QUESTION FROM THE FLOOR:  I just wanted to know from your perspective; you said there's not a 
lot of collaboration in the Australian market.  Why do you think that is? 
 
ROY GREEN:  Well, that's a question we could all ask ourselves.  It's partly about culture; partly 
about framework policy which can help to change our culture, it hasn't been there; and if we look at 
other countries which have not had a history of collaboration but have it now, and I don't mean the 
Nordic countries which obviously have had that history and culture for a very long time but countries 
like Ireland which I referred to which are very similar to ourselves and its make-up in the way it did 
business, it's fostered collaboration as a deliberate policy and it's also via a lot of the new European 
programs which make collaboration conditional on a lot of the funding activities, especially in the 
research area. 
 
If companies want to access funds, and this is partly driven by State aid restrictions in the EU, you 
have to do so via collaboration with the university. In Australia, you would think that if collaboration 
elsewhere has clearly added value to local economies, regional economies, national economies, we 
would get the message, and I think we will, I think we are. Another study, which is one that we're 
releasing for the NSW State Government shortly, is about the potential for fostering collaboration in 
the Northern Sydney ICT and medical technology sectors. There is a classic example if you take a 
bird’s eye view of that area, you see all the companies that you might find in Silicon Valley or around 
Cambridge or Munich, but what are they doing? 
 
All the individuals who work there at Waterloo Road are going into their glass boxes, into a car park, 
up into their cafeteria, and they're talking to someone in Boston, in Minnesota or in Munich. They're 
not talking to the people next door. They don't know they've got a university down the road. They 
don't collaborate with anyone down here. But they're doing sales and marketing for a global 
organisation. Where is the R&D? Where is the sense of momentum at a local level in these potential 
and emerging industry clusters in Australia that can match the world's best? It's partly about culture; 
it's partly about the structure that we have between head offices and subsidiaries, but that can be 
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open to change; and it's also particularly about what kind of framework is provided by government 
to encourage or not to encourage that kind of activity. 
 
FACILITATOR: Where does collaboration stop and competition start? When we're out there in 
Waterloo Road, how much can we talk to each other? 
 
RIC CLARK:  So, I guess the challenge at an equipment level is that there is a lot of collaboration done 
globally around standards for the types of technology that we're talking about. So that the 
electronics that will sit on either end of the fibre in the NBN will all be based on globally agreed 
standards that organisations like ourselves and our competitors come to terms on, but not a lot of 
that is done out of Australia. 
 
Interestingly, and I guess perhaps not so much to do with NBN but based on my experience with 
NICTA and others, our researchers because they don't play in that game anymore are spending less 
time around those sorts of global standards and looking at more disruptive niche innovations and 
inventions some of which do ultimately become global standards. Obviously, the wireless LAN is 
probably the greatest exemplar of that. But Roy's point is very good. There seems to be this 
disconnect between the work that's done in Australia and working towards global collaboration 
around these new standards, and I've got lots of theories about that, but I won't go into that at the 
moment. 
 
FACILITATOR: I spent about 10 years out there in North Ryde in one of those offices, and I think it's 
all true; there isn't a lot of conversation. I don't think I visited Macquarie University at all when I was 
out there. A very good point, Roy. What about the creative industries, Tom, is there collaboration 
there? 
 
TOM KENNEDY:  Competition, I think, is the appropriate word. We collaborate when there's a need, 
when we need to share resources and skills, and a good example of that would be in a film 
production where you have to parcel out various bits in a digital sense. So, Happy Feet will probably 
use Animal Logic in the second version and others to get through the number of scenes, but it's done 
from a control and almost an outsourcing point of view rather than a true collaboration in that 
sense. So, having looked at the digital sector, we tend to eat our young fairly quickly in trying to 
out-innovate each other and be the fastest to market, and sometimes we also don't tend to look 
over the State horizon, let alone the international horizon as to what's happening in the sector. 
 
So, it is a challenge that was addressed in some of the reviews that I've been involved in, but it's the 
nature of the sector because you are trying to be as fast to market in terms of some of that 
innovation, and sometimes you take short-cuts or not necessarily have the conversations you 
should, and you learn appropriately, and it's all part of the process as well. 
 
COMMENT FROM FLOOR: I've just come from the World Cluster Conference in Finland, and the 
amount of money that the European Union is spending on fostering collaboration to employment of 
cluster managers, et cetera, is enormous. NSW has a budget that wouldn't even cover the cost of 
employing one cluster manager for a year in their total cluster program. I think we're a long way 
behind and we need resources. It's all very well talking about support, but unless governments are 
prepared to provide resources for clustering and collaboration, it's not going to happen. 
 
FACILITATOR:  There's an interesting report that came out from the World Economic Forum a few 
weeks ago, the global competitiveness survey, and it starts to look at things like business 
expenditure and R&D. We're about midway, I think, in Australia, and there are a lot of different 
categories of that. We're not the worst, but we're certainly not the best. When we talk about 
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innovation, we talk about R&D a lot and how much is business and government spending on R&D, 
but there's another side to innovation and that side, Kathy, is about how do we get kids at school 
and in TAFE colleges and at universities thinking innovatively. 
 
KATHY RANKIN: Yes, I suppose I have a perception that sometimes the concept of R&D gets 
captured by scientific based research rather than providing environments that allow people to think 
and to test and to have the structures in which they can make errors and work on those errors. So, I 
suppose for me, part of the language is how you broaden out that percept of what is R&D to include 
applied research and applied thinking so that there's a broader partner process within an R&D 
concept rather than just being actually scientific based. 
 
But in terms of the creativity aspect that supports innovation, I think that is happening in a lot of 
schools. I know it's happening in TAFE learning in terms of the learning that's vocational is often 
based in terms of workplace experience and so, therefore, competency based development, and 
then it progresses through in the higher education sector. Perhaps what we need to be a little more 
conscious of is how we break down some of those potential ideas of silos between the three areas 
so that the concept of innovation flows through and the wording of the language about innovation 
flows through more easily. 
 
COMMENT FROM FLOOR: Can I just make one little comment about a variety of threads that have 
been coming through with collaboration and, first of all, I want to just back up a little bit.  We're 
talking about a State approach; in fact, it's a National Broadband Network. Can I just also say that it's 
not an urban centric only National Broadband Network and that I think some of the interesting 
collaborations are outside of the creative industries. For example, maybe the creative industries and 
our agricultural industries which at this point may be able to access better technology, et cetera, 
because some of them have been slightly disenfranchised because of their remoteness, and, yes, 
people say that everyone has access.  Well, coming from the country, no, we don't. 
 
But also some of our new energy technologies.  The remoteness of some of these facilities are now 
going to be a lot less remote, and our ability to actually leverage the development of those business 
to this new network could be really interesting, and I think again collaboration across silos, people 
say, let's cluster and let's cluster the creative industries, but why don't we cross-pollinate and we'll 
view business models that say let's turn to something that somebody's doing in the agriculture 
industry and it will create creativity to it from the creative industries experience and come with a 
whole new business model that nobody else in the world is doing. 
 
I think Australia as a small country has limited pockets of skills.  Why do we keep them all operating 
in silos? Why don't we better integrate what we can do and actually really break the boundaries of 
what's happening in the world with the new capability that we are hoping to create? 
 
FACILITATOR: I think that's a great point. I'll come to the crux of it in just a moment. I think a great 
example I can think of there is in health care. We've got an ageing population. A lot of them have 
made a motza on their Sydney real estate and are all relocating up the coast. So, as this population is 
getting older and in more need of health care, they're becoming more distributed from our 
traditional health care system. So, broadband is going to play a role in delivering some kind of health 
services, but I'm not convinced that we've got anybody in that health care industry who knows how 
to develop applications as well as the creative industry. 
 
So, maybe there's an opportunity there in another one of the priority areas that we're looking at 
with applications is emergency services. Now, these are services that aren't needed that often, but 
when there is a bush fire like Victorias or where there are large floods, we need to bring a lot of 
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people together to communicate quickly and find solutions quickly. So, how do we harness those 
resources in times of need? 
 
QUESTION FROM FLOOR: A lot of people actually seem to think that creative industries belong to 
"relative arts" and things like that. I think looking beyond that, engineering is very creative, and 
creative industry includes IT.  
 
How do we collaborate considering the challenges of wider access? At the moment, we don't have a 
fourth generation wireless network. We haven't settled on that, and there's a group of people using 
LTD technology, and another group actually going for the WiMAX technology. So, where are Alcatel 
or industry people sitting and how have universities positioned themselves in that wireless access? 
 
MR CLARK: Good question. I guess the simple answer to that is most of those technologies are 
converging at 4G. So, strictly speaking, in terms of the naming convention, LTD and WiMAX aren't 4G 
technologies. People call them 3.9. At 4G, they actually use all of the same modulation techniques, 
adaptive antenna techniques, et cetera, to create Ultrahigh Bandwidth wireless. So, I wouldn't know 
about that. That's sort of happening at a global scale, but where the opportunity perhaps locally is, 
this notion of unbundling wireless which nobody has looked at yet globally. People do these virtual 
network operations where they rent carriage on other people's wireless networks, but nobody has 
really looked at unbundling a wireless carrier. 
 
The reason why people do that is there are all sorts of capacity constraints in wireless, of course.  It's 
a very low priority to try to divide up what's already a constrained environment. But moving towards 
4G, there will be fewer constraints, and that's an area, especially as we need it for the wireless 
component in the rural and remote areas for NBN, that's an area that Australian technologists could 
play around with.  t's an area that the communications alliance is thinking about, but it requires 
some R&D because the technology just isn't there at the moment. So, that's an opportunity, without 
doubt. 
 
FACILITATOR:  So, why are we rolling out cables here; why aren't we going completely wireless with 
this broadband network? 
 
MR CLARK: It's a thing called Shannon's Law. Basically, when you're dealing with an air interface, 
you're dealing with one spectrum. When you're dealing with fibre, every new piece of fibre is a new 
spectrum. So, there will always be constraints in a wireless channel, but the two are entirely 
compatible in that you want to do things wirelessly, especially mobile wireless using portable 
hand-sets, et cetera et cetera, but when you're in the home looking at large screens, you need 
massive amounts of bandwidth. So, a typical HDTV stream is anywhere between 12 and 18 megabits 
per second. The current technology in wireless allows you to stream, in theory, 21 megabits per 
second, but that means you're the only user in that cell site, and the reality is you'll never get the 
whole 21 megabits per second. 
 
So, there will always be constraints in wireless just simply because of physics; nothing more, nothing 
less.  The two have to be used in a compatible way. 
 
FACILITATOR: So, there's a bit of a debate looming as to who is going to pay for this network.  As we 
get to remote, rural communities, maybe not too remote, but it's certainly going to be a lot more 
expensive per capita to roll something out in Dubbo than it will be in Leichhardt, for instance, where 
we've got a high population density. So, at what point do we say it's not economically feasible to roll 
out cable versus wireless? When does it make sense to drop the cable and go wireless? James, 
maybe you're the expert in this area or can pretend to be? 
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MR BILLIMORIA: I'm a civil engineer, by the way.  So, I should just note that up-front for some of the 
questions, for anything technical. The issue that we have if you're going for an access network, 
currently copper networks have a limited distance you can run a copper cable before bandwidth 
starts dropping off. So, if you've got a fibre, you can do that, but, again, you have to measure up the 
cost of laying a fibre at $20 a metre out to someone's home, and compare that with the option of a 
satellite versus a mobile solution. I suppose the question remains, how much of this network is going 
to be borne by the government and the taxpayer, and how much people are expected to recover out 
of a business case? 
 
My personal view, and that's all it is, is that I see this as an asset for the future. We have built a 
number of assets in the past. This nation has built things – the Snowy, road systems, everything. 
None of those would have stacked up in a business case. I believe that if we spend 40 billion, I would 
believe that you would not be able to put a straight business case together. There are so many other 
values and benefits to the community that you just can't measure, and it's like a number of these 
public events as well. People try to put business cases against them. I believe that the benefits to the 
community probably outweigh the final business case. 
 
TOM KENNEDY: I totally agree that it's very hard to justify at face value the expenditure. However, 
what I could add is we did a range of economic modelling in terms of the impact of the creative 
services sector and the potential of that sector, and we worked with the likes of Avair and CS and 
Cambridge, some of the model agencies that government uses for their own purposes, and we came 
up with the economic impact of about $42 billion, the creative industries services sector can 
contribute. That's both within a wider range of architecture design, engineering, as well as some of 
the media type sectors as well. 
 
So, ultimately, there is real benefit there. The issue is it's chicken and egg, you have to invest in the 
infrastructure in order to get to that benefit, and of course have sensible regulatory policies at the 
same time, which is the other lever we haven't talked about, but we'll get to that, I'm sure, at some 
stage. But, yes, there's definitely some modelling out there that supports the argument, but you 
can't make a direct case, absolutely. 
 
COMMENT FROM THE FLOOR:  I just want to comment on the innovation side because one of the 
advantages of this town is that it's competitive, it doesn't easily cooperate together unless there's a 
purpose. The thing that you need from business, and I come out of business, are customers and that 
role of bringing people together is a role for government because the Australians will then take it 
overseas, and if you look at the large overseas firms, there are many Australians in various key 
things. 
 
The research is $1, the delivery of research to that industry is $10. So, you've got to set up a 
framework where the government is supporting those firms that are competitive in that particular 
field, and now is the time, because if the recession is going to take a little time to come out, those 
firms that are active here will send their best people away to build up the positions overseas in four 
years time. Therefore, NSW and the Commonwealth, they've got to make a deliberate point of 
supporting local industry. 
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 6. CONCLUDING REMARKS 
THE FACILITATOR | Peter Leihn 
 
A great point raised there right at the end of the morning about how do we use this to stop the flow 
of jobs off-shore, and if we've got this technology that enables us to operate a lot more efficiently in 
business, maybe this is a great thing for stopping that flow. My summary of key points: 
 
From Ric's earlier presentation, it's massive, but we have to get it right. We have to think this 
through. Luckily, we've got Mike Quiqley as the head of the NBN Co and he's probably one of the 
most capable guys to do that job. 
 
From James's discussion and the discussions from table 1, ‘Can we do it? Yes, we can.’ I jump on a 
point that you made, James, about we did 4 million in four years for Telstra and Optus broadband; 
talking about doing 8 to 10 million in eight years, it's not that different a challenge. We've done it 
before, and Bob pointed that out, we'll do it again.  
 
From Kathy, building skills takes time and great points there about thinking about education not just 
at PhD level but let's think about high school students and how we start training their minds to these 
new fields. If we want to roll this thing out in the next three to four years, we're going to have to act 
pretty quickly at the TAFE and university levels to start building curricula. Perhaps opportunities, 
Kathy, as we look at that energy rollout that Mary spoke about, the 1600 apprentices currently going 
through your system in different energy trades, electricity trades, quite possibly the same 
infrastructure to be used, why aren't we thinking about up-skilling them and giving them dual 
qualifications? 
 
Roy was all about encouraging innovation and collaboration. I think they're the buzz words for us in 
government at the moment, and we'll need to go back and think and get more feedback on what the 
kinds of initiatives are that we should be rolling out to encourage innovation and collaboration 
further. 
 
Tom finished off this morning by talking about the fact that there's going to be a lot of new brands, 
and that's a great point. When we talk about what we think is very slow internet today has created 
in companies like eBay and Google and others, once we've got a much faster internet, we will have a 
whole lot of new applications. I think the other point that really stuck for me from Tom was this – 
debate has so far excluded SMEs to some extent, and there are, I think you said 25,000 SMEs that 
are already working in this space, and we've got to make sure that we're listening to their skill needs 
as well as those of just the large rollout companies. 
 
So, thank you very much for giving me the opportunity to facilitate this morning. I think I've learned 
quite a lot myself. I appreciate the great interaction, and I hope everyone else got something out of 
the morning as well. Thank you. 

 
 
 
 
VOTE OF THANKS 
DEPUTY CONVENOR INDUSTRY ADVISORY NETWORK | Michael Kirby 
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My name is Michael Kirby, and I'm the Acting Convener of the Industry Advisory Network at the 
Faculty of Engineering and IT. My job this morning is just a vote of thanks for everyone who 
participated, but a big thank you to everyone who attended today. I think the IAN at UTS was 
formed about 10 years ago and it comprises of probably 35-40 people who were engaged with the 
Faculty of Engineering and IT, and we're here to make a difference.  A forum like this, this morning, 
helps us achieve that ultimate goal. We meet once a month by either teleconference call or a face to 
face dinner meeting, sometimes at industry, sometimes at UTS. 
 
A big thank you to Mary O'Kane, if you could pass on our regards for her talk this morning and I think 
that set the scene very nicely. Peter, thank you for convening the discussion and facilitating the 
questions. Ric Clark, James, Kathy, Roy and Tom, many thanks for your input this morning, I think 
your leadership in the comments and the thought provoking nature of the debate will add greatly to 
the result. So, from now, the University will collate the information that we've gathered this 
morning, and we'll prepare a paper. Actually, we record the conversations and we extract the key 
points, and we come up with a positioning statement, if you like, with a bit of an action, and then in 
the IAN we carry on the debate for the next period, could be six months, could be a year, and we 
form subcommittees and we come up with recommendations, not just for things that can come out 
of the faculty but things that can go out to industry and draw this together. 
 
I think it's a great opportunity we've got here.  So, I'd just like to close on the last note with a gift to 
our guest speakers.
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