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Preface

This response is in two parts.  The first part is “notes on the digital economy” which are general comments which may be of benefit to the department but which do not fit directly into the format of the paper.

The second part addresses specific items in the paper point by point.

1. Notes on the Digital Economy
Overall comment is that much of the paper is concerned with the technology, which is very important.  I think, as an ICT professional, we need a better understanding of the fundamental efficiencies and economic benefits conferred by ICT and the Digital Economy it supports.  It is important to understand input such as broadband take-up, but much more important to understand the outcomes of this uptake.  This is not an easy topic and will need a multi-disciplinary approach.  For example, it would be good to estimate what the GDP impact of mobile data would be, or what the GDP and carbon footprint impact of a 5% rise in telecommuting would be.  Perhaps the department could commission fundamental research into this area, or ask its sister agencies to do this.
Mobile communications is the future.   Information has more value when it is personal, timely and proximate.  This is why SMS and mobile email is so enormously popular.  It has enormous value because it is highly relevant and can be acted on immediately.  It also has the capacity to make large differences to the efficiency of the economy as we get the right information to the right place at the right time, and as we record information at the right place and time.  That means we (or machines acting on our behalf) can make decisions and minimise the movement of physical goods, or ourselves, or allows us to make better decisions.  All of this adds up to additional productivity.  Anything which impedes the flow of this information (like expensive mobile data charges) will reduce the efficiency if the economy.

High-bandwidth, pervasive and low-cost mobile wireless broadband for phones, netbooks and vehicles is the foundation for future growth.   And companies that create innovations in this area will be the growth and profit centres.  
There will be a Google-sized mobile play at some point.  We don’t know where the next big web/internet/high tech success will be, but something like Youtube wouldn’t happen in Australia because the bandwidth was too expensive and scarce for anyone to consider it.  My guess is that there is going to be some huge mobile high tech opportunity and Australians may be placed to create it IF we have access to abundant and cheap mobile data so that grassroots innovators can do it for us.
Desktop computing is old OECD.  Laptops are the new desktop, and smart phones are the new laptop.  In the same way, land-based broadband is now less important that mobile broadband. For many the first internet experience will be on a smart phone, not a desktop or even a laptop.  We need to be careful when we talk about “broadband”.  It has been dumbed-down in Australia and serious broadband should allow 2 way video at least standard definition broadcast quality and preferably, high definition, or the emerging ultra-high definition formats.
Location (geospatial) awarenesss is vital.  All information and objects need to be located in time and space.  With appropriate permissions all information will be actionable – i.e., we can look at it, interpret it, and act on it.  This is part of the “Internet of Things”.  It’s basic to optimising logistics, traffic, safety and running our infrastructure as effectively as possible. 
People-oriented technology – not technology for technology’s sake, but what it can do for you.  Information and technology will be increasingly personal, increasingly relevant and the end-user will play an ever-greater role in innovation.  Consequently ICT needs to improve its study and integration of “human-factors”, psychology, sociology, cognitive science and advanced marketing.  We MUST do this to get the “specification” right for what we need to build to provide the right solutions.  There is a history of spending money on the wrong problem.
Innovation is moving to grass roots (end-users).  New technology makes it practical for one person and small companies to make large impacts (think Skype, Kazaa, Youtube).  If people have to think about the cost of communications, it will impede innovation.   In the last 15 years Australians have become bandwidth “homunculi” – as they have deformed their businesses to work around over-priced broadband. Youtube couldn’t happen here because no one could have afforded to start it.  That has to change.  Usage-based charging for fixed or mobile data is an “innovation tax”.  We have made progress on fixed broadband but we must open up mobile broadband wireless to catch the next wave.  If we give people the chance to experience something, they’ll do the innovation and start the companies that can drive growth and exports.  We can’t do this if we are behind the OECD.

Intelligent infrastructure – measure, manage, optimise (water, power, roads, rail, airports) needs foundation infrastructure in ICT.  We need to make our roads, buildings, farms, cars, trucks, railways, power system, water supplies and buildings “smart”.  They have to tell us what they are doing and we need to be able to help them manage themselves. We need to understand how the whole system interacts and behaves. There will be increasing inter-vehicular coordination as well. The potential efficiencies and savings are vast. This has huge potential to reduce carbon footprint, to improve productivity, to improve safety and to generate new, huge export industries based on the technology.  Australia is already quite advanced in logistics and intelligent transport systems, so with government help we could be world-beating.

Vehicles as the next high growth IT platform.  For the benefit of drivers and passengers and improved safety and efficiency.  One part is putting computers and communications into cars, but the next is getting the cars to talk to each other, to talk to infrastructure and for the systems to collaborate to minimise congestion and maximise safety.  Congestion costs 2-3% of GDP – that’s around $20-30 billion per annum and largely avoidable.  

Internet/ICT in vehicles is going to be huge.  First we can claw back a lot of lost productivity when we are stuck in traffic, but second, vehicles can talk to each other and the road infrastructure to improve safety, to save fuel, to reduce trip times, and to improve productivity in ways we haven’t thought of yet.  I think this will be a huge growth area in the next 10 years.

Digital Economy – there are two aspects here.  First is to use ICT to improve the physical economy, the second is the actual “digital” economy.  In the first case we substitute virtual for physical wherever possible, and we use information to make the most efficient decisions – which minimise use of physical resources and people’s time.  So it’s important to minimise the cost of digital communications as much as possible to speed up the optimisation process.  It’s important to not just measure the pervasiveness of ICT, but how it’s being used and what value it adds.  At a simple level we could measure how much paper-based billing has moved to electronic billing.  

In the second part there is an economy that is purely digital.  These are things like digital content (Youtube, movies, music, news), completely electronic transactions, email, entertainment and so on.  Important characteristics of this part of the economy are that it is information intensive, that it is easy to export and that it uses very little physical resource. Digital Products – content (which can be hard to be make internationally relevant), platforms (hardware and software) have the largest leverage if we foster their development.  These are highly desirable traits in the world of the future. 

Digital end-game.  So-called “Internet of things” is one label, but it’s much more than this.  Every thing worth more than a few dollars will be connected to a network.  Every thing will have been measured (or be continuously measured) and its characteristics stored in a spatial database. Every thing will be able to measure, calculate and communicate.  Information will be comprehensively recorded at all places.  Information will be actionable.  Privacy will need help: new laws, new technology, and new education programs.

Knowledge Intensity – build exports and services with the largest amount of smarts, context and thinking.  These will be high value and hardest to copy.  Such products have a high design component (cultural), or rely on hard to replicate technological richness protected by secret or protected intellectual property.
Privacy and convenience will have to be traded-off.  People must understand what is being measured, be able to see it and fix it if wrong.  People need to be given the choice to trade these off.  As a simple example, if I am a frequent traveller I can make my personal details available to customs/airports to expedite travel.

Collaborative Thinking through online collaboration will become increasingly important to the political process and democracy.  We have seen this with Obama’s campaign.  I think we are just seeing the tip of a large iceberg here.  It is also important in government as a means to coordinate.  If we build and use the right platforms so all stakeholders can see what’s intended, and how different decisions affect everybody, then we can make some progress in integrating our decision making across agencies and different jurisdictions.  This kind of technology can’t work in isolation and needs the support of face-to-face meetings to build trust and shared culture.

Robots are reaching a tipping point in terms of usefulness and technology is reaching the point where robotic carers will be plausible in 10 years, and robotic assist for the frail (such as through motion assisting exo-skeletons) will be plausible in 5 years.  Such technology already exists in Japan but is currently too expensive for mass deployment.  It will have profound effects on improving healthcare and making life for older citizens more independent, not to mention helping keep costs under control.

2. Response to specific items in the Consulation Paper

Section B

Markers of success:

Growth in GDP attributed to efficiencies from the Digital Economy

Use of data-enabled mobile digital devices for optimising economic activity - mobile devices have an out-of-proportion-impact on economic activity because they are with people and allow timely decision making.

Amount of physical economic activity that has been replaced or optimised by use of virtual techniques or other ICT.  To make this happen we need pervasive communications - especially high bandwidth wireless, embedded systems to make infrastructure "smart", techniques for optimisation based on the data we collect, and smart vehicles, buildings (and other objects) that can respond to optimum decisions.  This is a part of the "internet of things" story that can reduce waste but also allows us to respond better to demand – for example, if we had an integrated, intelligent transport system we might be able to optimize exports from ports by coordinating road, rail and sea transport.

When we measure broadband we need to categorise it.  256kbps is not sufficient for serious video, 10Mbps is.  So we need to measure broadband uptake in different categories.  Video (and 2-way video) will become critical for entertainment and telecommuting and we need to be sure we are measuring uptake of the kind of infrastructure that can support economically important services. 
Maximised participation:

It is not just about how many people are connected and at what rate, it is what we are able to do with the digital infrastructure.  How is this infrastructure improving the physical economy and how well is the digital economy doing?  
Therefore we need to look at the number of "born digital" companies, the GDP and export contributions of ICT intensive industries and activities, and the amount of energy, labour and physical resources we save by use of pervasive digital infrastructure.  A very simple example would be how many paper bills have been replaced by email, SMS or other electronic means.  Another might be the percentage of workers’ time that is done by telecommuting or other virtual means.
Section C.1

Useful Categories of PSI?

- Geospatial data

- Planning and development codes

- Demographic information

- Health records

- Environmental data

- Economic data

- Geological data

Priority issues and PSI?

- Privacy versus usefulness

- Ability of citizens to scrutinize and correct data about themselves
- Problems caused by commercial sensitivity.  Government should not try to directly profit - just cost recovery.
- Needs to be web-based services that are easy to re-use and “mash”
Section C.2

Addressing privacy concerns:

- Ability of citizens to scrutinize and correct data recorded about them – easily and quickly
- Law which allows digital records to be erased or inadmissible under certain conditions, such as it being unclear what was recorded online in 1999. 
- Online safety: for finance, comprehensive "online insurance" perhaps government backed, embedded technology to ensure correct identification
- Note that maintenance of ICT is a significant cost and may limit SME’s uptake.
Barriers to online content:

- Key barrier is cost and access to bandwidth, both fixed and wireless.  This makes significant use of high quality video impractical due to low speed, low download quotas and per byte charging.  Video is not just for entertainment, but also two-way for telecommuting, visualization.

- Lack of compelling applications.  Why pay for faster broadband if there are not suitable applications that bring value to it.  Attention needs to be paid to fostering uptake of applications in telepresence, high quality video and so on.

- Next wave will be mobile. Video will be big, IF and only IF we keep the mobile data charges reasonable.  Mobile retail will be huge if we get the charges and security mix correct.

- Age.  Some content is not appropriate for people under 18.  We urgently need a way of telling if an adult is accessing content – so a technique for anonymous proof of age would be extremely valuable.
Section C.3

Attractiveness of ICT degrees:

- no longer about ICT as such, but how ICT is used.  So promote the OUTCOMES and POSSIBILITIES of an ICT-based degree rather than ICT itself – i.e. Digital degrees.
- it is very important to embed ICT students inside companies which APPLY ICT during their degree and development.  This gives ICT workers industry experience and gives industry workers who are immediately useful.  A key example would be media.  NICTA can do this at PhD level.  Vitally important.

Core skills:

- web literacy

- multimedia skills

- understanding of real privacy issues

- understanding economic and decision making power of collaborative techniques enabled by ICT – e.g. social networking.
- understanding of the future possibilities of ICT
Other points:

- awareness and access.  It is fundamental that Australian innovators have access to world-class bandwidth, both fixed and mobile, and unfettered internet access.  It is from these innovators that the Googles and Youtubes come.  If people can’t use these kinds of ICT services we won’t even DREAM of the new businesses we might build on top of them. So a big part of education is people being immersed in possibilities and not being held back by high bandwidth costs, or lack of suitable applications.

Section C.4

Copyright: no specific comments except Australia needs to balance the rights of existing copyright holders against the opportunity cost of limiting innovation which appears to erode those rights.  Much of this erosion represents the lack of viability of old business models and the failure of major media companies to speedily implement new and more appropriate business models (ie, like iTunes).
Section C.5

Overall comment.  The entire area of using ICT to measure, analyse, control and optimise resources and infrastructure is huge and demands specific attention beyond the scope of the questions asked in the paper.  Its effect on how we run our cities and fundamental infrastructure is worthy of a separate paper and round of workshops (I am happy to provide more details). 
Teleworking and Videoconferencing:

- broadband must have symmetrical bandwidth, usage based charging should be discouraged and download limits must reflect high quality video use.  Bandwidth needs to be 2Mbps and above in both directions
- mobile working will become increasingly important and high capacity, good quality, cheap wireless bandwidth is essential

- some barriers to teleworking are cultural, this is not a technology issue but needs study by organisational scientists

- actual telecollaboration equipment could be much better.  Improving the technology could be a key area for Australia.  NICTA, CSIRO and DSTO are well-equipped here through the HXI project.

E-Waste:

- just one aspect of the problem, consider entire production and disposal cycle.  I would say this is relatively minor compared to the positive impact ICT can have on all other facets of the economy. 

- ICT can be used to reduce energy and material waste in every aspect of the economy.  It can optimize heating, cooling, logistics and transport, not to mention helping us make more prudent and resource effective planning decisions.  Smart Infrastructure is a large topic worthy of separate consideration and major investment both in the short and long terms.
Section C.6

Datasets for benchmarking Digital Economy:

- Economic value of ICT use to business, not just how much is being used but what is it being used for and how much is it saving or making

- Percentage of physical economy converted to digital, and, related, percentage of economy that is NOT PHYSICAL

- Number of jobs automated

- Energy and resources saved by use of digital technology (optimisation, decision support, intelligent systems and infrastructure).  Simple example would be percentage of paper bills converted to email, SMS or other means; another example would be number of physical meetings that are now conducted by other means.

- Digital exports (content, software, services delivered remotely, hardware, digital systems, techniques)

Key Digital Indicators:

- must give a sense of how much physical use of resources we have avoided by using networks and computing, and also the economic value of this.

- need to measure the value of exports and economic activity which are either completely digital or enabled by digital technology
- also measure the productivity leverage all forms of ICT provide to the economy (e,g, what’s the leverage of a robot in a car plant?)
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