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Report Summary: 
Impact of the Digital Economy and the National Broa dband 
Network on skills  

1. Context and purpose 
This a summary of the investigative research, included in the full report to Innovation and 
Business Skills Australia on the likely impact of the digital economy and the National 
Broadband Network (NBN), on future skill requirements.   

The investigation was commissioned by IBSA to confirm how highspeed broadband will affect 
both economic and business growth and especially examine the changes to information and 
communications technologies (ICT) skills demand across occupational boundaries. The 
research was not reporting the actual impact of the NBN on skills; rather was chartered with 
proposing a demand analysis model that can allow IBSA to confirm short-term ICT skills 
supply and demand. This will be used to better estimate how investment in ICT and 
broadband infrastructure will effect occupations where IBSA is completing workforce planning 
and developing skills strategies.  

Most developed countries now have plans for the establishment and use of broadband 
infrastructure such as Australia’s National Broadband Network (NBN). This is because there 
is strong evidence that broadband communications will be the key enabler for this century’s 
economic, social, technological and environmental developments. 

In terms of infrastructure, Australia’s NBN involves creating a combination of fibre, wireless 
and satellite broadband connections to more than 10 million homes and premises. This is 
expected to take around 8 years from 2010 and a budget of $43 billion.  

As a national Industry Skills Council (ISC) IBSA has responsibilities that focus on applying the 
capabilities of Australia’s vocational education and training (VET) system to meeting industry 
skills needs. IBSA’s industry focus encompasses the business services, financial services, 
ICT, education, printing and graphic arts, and cultural and creative industries. 

It is clear that these “IBSA” industries will play a central role in establishing the NBN 
infrastructure and delivering value through its use. This paper summarises a report to IBSA 
on the impact of the Digital Economy and the NBN on skills. The purpose of the report was 
inform IBSA of the potential impact of the NBN on the future demand for skills, and to identify 
priority issues for IBSA attention. 

2. Broadband: an overview 

2.1 What is the digital economy? 

The Australian Government defines the digital economy to be: 

The global network of economic and social activities that are enabled by information and 
communications technologies, such as the internet, mobile and sensor networks. (DBCDE, 
2009:2) 

As such the digital economy is part of the shift from the past industrial period to the new 
digital or information period.  It is where the factors of production rely on the deployment or 
use of ICT such as computers, the Internet, mobile and fixed telephones, game consoles and 
entertainment and multi-media devices.  

The digital economy seems to be dominated by new and hard to grasp jargon.  For instance 
articles and experts now talk about the digital economy in conjunction with other terms such 
as digital age, or that we live in the ‘networked society’, knowledge age or the information age.  
To better appreciate the concepts we only need to examine previous network infrastructures 
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such as roads and rail or utilities such as water, electricity and communications all support the 
movement of physical elements of production and consumption, or goods throughout the 
economy. Each of these networks has played an important role in supporting social wellbeing 
and economic growth.  In the digital age the physical paradigm associated with transportation 
from one location to another is now being superseded by “transportation” as a virtual activity 
using digital infrastructure and networks that connect people and ICT. 

2.2 Broadband 

In the digital economy broadband is increasingly the precondition for industry competitiveness, 
job creation, and overall economic and social growth. Just as with major developments in 
electricity, telephone and transport networks in the previous 150 years, broadband networks 
are now being stimulated through investment by the Australian Government in the NBN 
initiative.  The NBN has the capability to develop new industries, reshape old ones and 
redefine both occupational boundaries and the skills required to complete existing or new jobs. 
It will accelerate current efforts to educate children; support learning; deliver health care; sell 
online to the world; run a business; communicate and manage global supply chains; and to 
capture, store, share, discover and access data and knowledge. 

ICTs are already key enablers across our economic and other activities. Broadband is a 
technology that acts as a multiplier on our existing ICT investments and capabilities while 
stimulating innovation that creates opportunities for new ways to add and exchange value.  

Although definitions vary, effective broadband in the last decade has typically been 
considered to be any network operating at faster than 256 kbps.  However today what we 
previously considered ‘high speed’ bandwidth at 10 mbps or greater is now more likely to be 
considered ‘standard broadband’. This is especially so for countries that have 2 to 10 year 
plans for establishing widespread ‘high speed’ broadband access at 50 mbps to 1000 mbps 
(1Gbps) (Qiang 2009, US FCC 2010:3). As D’Costa and Kelly (2008:2) explain, conventional 
definitions of broadband focus on what it is not, rather than what it is. In particular, they 
explain: 

·  Broadband is not narrowband  – while the lowest-end broadband transmission 
capacity is regarded as 256 kbps, there is no upper limit on what broadband can 
become, with speeds and performance/price ratios tending to double every 12-
15 months;  

·  Broadband is not a “scarce” service  – it is not priced per minute or megabyte to 
be used for some finite amount of time per day; broadband is an “always on” service 
without highly constraining limitations on use; 

·  Broadband is neither fixed nor mobile  - but can be both; In a “Next Generation 
Network” environment (eg. the NBN) , the term broadband will refer to the quality of 
the access environment and the possibilities this allows, rather than whether a 
particular user is connected to a fixed-line, wireless environment or satellite at any 
particular time. 

2.3 The economic value of high speed broadband 

Studies conducted by the World Bank and UNESCO suggest that, for an industrialised 
country like Australia, each 10% increase in the population using (1.2 Mbps) broadband 
communications adds (respectively) 1.2% or 1.38% to the annual GDP (Gyarmati, et.al., 
2010: 17-18; & Kim, et.al., 2010:2). It is important to put this in context. In the second quarter 
of 2010, Australia’s GDP was expanding at an annual rate of 0.50 percent.  As the current 
World Bank estimate of Australia’s GDP is AUD$925 billion (Trading Economics, July 2010), 
the indicators predict growth would be equivalent to more than $11.1 or $12.76 billion per 
annum for each additional 10 percent growth in connections.  
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As the ISC responsible for supporting skills development in the ICT industries, these statistics 
on economic values serve to focus attention.  However it is through the multiplier effects that 
addressing ICT skills that IBSA can most usefully assist to:  

·  Promote improving the level of digital literacy skills of all Australians. This can assist 
address issues of equity of access and perceptions of an emerging rural-urban digital 
divide. 

·  Enhance the pool of telecommunications and related IT labour available to support 
the NBN construction, connection and maintenance. 

·  Enhance the readiness of the ICT industry to respond to the NBN investment and the 
inherent stimulation of business. 

·  Enhance the readiness of small and regional businesses to adopt broadband and 
secure the cost efficiencies and productivity improvements it can generate. 

·  Drive small business participation and adoption of e-business and new business 
models.  

·  Drive innovation during the ‘window of opportunity’ for Australian businesses to build 
competitive advantage through developing new applications, devices or services that 
rely on high speed broadband. 

·  Establishment of an integrated eSkills policy and strategy to support Australia’s 
competitiveness in the Digital Economy. 

·  Provide authoritative advice to government on where education and training policy 
and incentives can enable and support ICT adoption and, in particular, industry or 
regional initiatives that are reliant on broadband. 

All the above actions will sustain the investment and on-going competitiveness of 
telecommunications companies and investors in high speed broadband that rely heavily on 
the availability of ICT skills. 

2.4 Comparative development with other countries  

Australia has not been keeping pace with the investment in improved digital infrastructure 
relative to other developed countries leveraging broadband to stimulate economic growth.  In 
2008 the importance of the disparity was just becoming clear. Australia was not only lagging 
behind it was clear that the cost of data, number and average speed of the connections were 
fundamentally being ‘choked’ by the reliance on out-of-date copper cable telephony 
infrastructure that was incapable of supporting next generation high-speed Internet 
connections. 

While broadband penetration into the home user market was growing the Australian Industry 
Group noted with concern: 

Australia ranked 23rd out of 127 economies in terms of accessibility to digital content 
across a wide range of platforms including fixed-line internet wireless, internet mobile 
network satellite etc; 27th in terms of quality of competition in the ISP sector; 19th in 
terms of high speed monthly broadband subscriptions; and 29th in terms of lowest 
cost of broadband. (AiG, 2008:24) 

For the bulk of Australia across all regions broadband speed and data costs have been 
perceived to be significantly slower and more costly than the fastest broadband 
communication speeds available to our major international competitors. This view has 
reinforced the belief education and business services were being hamstrung and incapable of 
competing internationally until Australia possessed world-class broadband infrastructure 
(Sydney Morning Herald, 2006).  

The growing concerns were reinforced when the International Telecommunications Union and 
UNESCO global ICT Development Index showed a rapid decline in Australia’s comparative 
ICT skills development; with a drop from second in 2002 with to 14th in the 2007 global 
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ratings (Teltscher, et.al., 2009:38).  The concern this generated was not just about lagging 
behind South Korea, Norway, Japan, the UK and other many other European and 
Scandinavian countries. The economic multipliers were showing that countries advancing 
high speed broadband infrastructure were generating improving ICT skills that sustained 
broad economic growth and social wellbeing.   

Of equal concern was the rapidly increasing gap between the quality of the broadband 
available in Australia and the fact prices for subscriptions and data were not reducing at a 
speed typical where volume use permits retailers to leverage price advantage. 

 
Figure 1 Broadband Leadership Top 20, 2009 (Vicente, et.al., 2009:13) 

Australia’s overall Broadband Quality Score (overall average faster upload and download 
speeds and decreased latency) relative to world leading countries is shown above in this 
annual study from the Säid Business School, University of Oxford. 

The cost of data, per MBit/s in Australia has also been more expensive in comparison with 
other OECD countries with high broadband penetration rates.  The graph below shows the 
average broadband monthly prices per advertised Mbit (MB).  

It is important to note that, with the exception of Sweden, all the countries ranked in the top 
ten Broadband Quality Score in 2009 are listed above in the top 15 (Vincente, et.al., 2009:9) 
and none charged more than $5.56 per Mbit/s or half the average cost in Australia. Equally, 
the countries enjoying lower costs and top ranking in terms of BQS show significant 
improvements to access will result in faster adoption and improved levels of broadband 
penetration (Gyarmati, et.al., 2010: 48-52). 
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Figure 2 Average broadband monthly price per advertised per Mbit/s, October 2009, USD PPP 
(OECD, Broadband Statistics) 1 

The NBN is a ‘leap forward’. But it should not be considered as a ‘leap ahead’ of other 
nations’ high speed broadband initiatives. While it is the most significant investment by a 
nation to stimulate broadband infrastructure Australia is constructing a high quality, affordable 
digital network where many other countries, especially those with much smaller landmasses, 
are improving existing cable and fibre optic networks.  As depicted below the NBN is, in 
purely infrastructure terms, assuring Australia can keep pace with other developed nations 
while raising the nation’s ICT development capacity; an essential component in the economic 
competitiveness of modern nations. 

Table 1 National Broadband Infrastructure Initiatives 

Country Time Frame Broadband Goals 

Australia 8 years from 2010 
Deliver broadband speed of 100mbps to 90% of 
homes, schools and businesses 

Canada 4 years from 2009 
Extend broadband coverage to all currently 
underserved communities 

Finland 7 years from 2009 
Provide broadband to every household, with 
download speeds of at least 1mbps by 2010 and 
100mbps by 2016 

United States 5 years from 2011 

US has announced an ambitious Broadband 
Plan that involves investing at least US15.5billion 
to connect 100 million homes to wireless and 
fixed broadband of speeds from 100 mbps to 1 
gbps (US FCC, 2010) 

                                                      
1 Compiled from latest data from OECD Broadband Portal [oecd.org/sti/ict/broadband] 9 September 2010.  

41.99 
23.62 

17.64 
14.19 

13.63 
11.85 
11.82 
11.76 

11.28 
10.73 
10.46 

8.06 
7.95 

7.10 
6.83 

5.63 
5.57 

4.68 
4.38 
4.22 
4.18 
4.11 

3.57 
3.08 
2.94 
2.87 

2.36 
2.33 

1.98 
1.76 

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 

Mexico
Poland
Turkey

Luxembourg
Sweden
Canada

Australia
Spain

Belgium
Ireland
Finland

United States
Iceland

Slovak Republic
Norway

Switzerland
France

Germany
Austria

Hungary
New Zealand

Portugal
Czech Republic

Netherlands
Greece

Denmark
Italy

Japan
United Kingdom

Korea

Average broadband monthly 
price per advertised Mbit/s, 
USD, PPP



INNOVATION AND BUSINESS SKILLS AUSTRALIA 
Research Report: The Impact of the Digital Economy and the NBN on Skills 

6 Broadband: an overview  
 

France 5 years from 2008 
Provide universal access to broadband at 
affordable prices by the end of 2010 

Germany 10 years from 2009 
Provide broadband access at 50mbps to 75% of 
households by 2014 

Ireland 2 years from 2009 
Provide broadband to all with minimum of 
1.2mbps 

Japan 2 years from 2009 Extend broadband to all rural areas 

Portugal 2 years from 2009 Extend broadband to 50% of homes by 2010 

Singapore 5 years from 2009 
Universal connection to Next Generation 
broadband by 2013 

South Korea 5 years from 2009 Upgrade broadband to 1Gbps 

Spain 4 years from 2009 Extend broadband to rural areas 

(Qiang 2009; US FCC, 2010:3) 

2.5 NBN as broadband access at high speed 

For the future prosperity of Australia, the digital economy must be supported by all sides of politics: 
firstly, through direct investment in universal standardised high speed digital infrastructure and 
secondly, by embracing specific initiatives to take advantage of the transformational nature of the 
applications it will enable. A national, high speed broadband network that is accessible to ALL 
Australians and businesses – and that is based on future-proof, upgradeable platforms – will be 
critical to developing our national capabilities. We cannot become a ‘smart’ nation without one 
(AIIA, 13 August 2010). 

The immediate implications for national deployment of fibre-to-the-home (FTTH) will be 
improvements to the functionality of online products and services. Given bandwidth of 100 
mbps, the NBN will trigger a radical breakthrough in the functionality possible with 
applications and content.  Even more significant and difficult to quantify will be the removal of 
barriers to the deployment of new applications and services; most of which are unknown to 
Australian consumers eg in 2007 over 74% of USA homes received CableTV via a broadband 
connection.  The FTTH will improve functionality through: 

·  Enabling faster data connection permitting rapid transfer of data and files, streaming 
data, applications sharing, video or web conferencing, data casting and broadcasting 
content, and real-time collaboration tools, see table 2 below; and  

·  Improving services and Web-based applications that can deliver benefits, see table 3 
below. 

Table 2 High speed broadband and digital entertainment download speeds2 

Sample file 

Estimated Download Speed* 

56 kbps 1.5mbps 8mbps 20mbps 100mbps 

4 MB (average MP3 song) 9 min 

31 sec 

21 sec 4.2 secs 1.8 sec <1 sec 

350MB (average 1 hour 
television episode or 
‘captured’ lecture in Standard 
Definition-SD digital) 

13 hours 

53 min 

30 min 

23 sec 

5 min 

50 sec 

6 min 

20 sec 

28 sec 

                                                      
2 Based on NBN Benefits fact sheet 
http://www.nbnco.com.au/firstreleasesites/downloads/NBNCo_fact_sheet_benefits.pdf  
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1000MB (1GB, Average 2 
hour movie in SD) 

39 hours 

53 min 

1 hour 

26 min 

16 min 

40 sec 

6 min 

40 sec 

1 min 

20 sec 

10000MB (10GB) (Average 2 
hour movie in High Definition 
– HD digital 

17 days 14 hours 

49 min 

2 hours 

47 min 

1 hour 

7 min 

 

13 min 

20 sec 

* Estimated speeds are theoretical maximum speeds. Actual speeds depend on a number of variables and factors 
such as the local telephone exchange, quality of connecting line, volume of traffic and nature of services used in the 
local area, and the hardware and software configuration of the computing device.   

Table 3 Implication and general impact of high speed broadband on key sectors 

Sector General Impact 

Information 
Technology 

As a major enabler and sustainers of the digital economy rapid growth is 
stimulated in the development and sale of digital technologies (platforms), 
software and applications. For Australia’s IT industry the emphasis will be on 
growing the majority of businesses, especially SME ICT businesses that 
maintain, serve and support ICT implementation. Developments identified as 
radically affecting the industry in Australia include: 

·  Cloud computing and SaaS 
·  Voice over IP (VoIP) or All-over-IP (AoP) and digital 

communications  
·  Mobiles as computing devices and mobile applications 
·  Open operating systems 
·  Smart objects 
·  Semantic aware applications (Bowles & Wilson, 2009) 

Telecommunications Major beneficiary not just from the construction of the network but the 
advances in R&D and investment spurred by the market opportunity.  
Increase use and availability reduces overall cost of development (Metcalf’s 
Law) and shift from old to new technologies is enabled eg Shift away from 
fixed, terrestrial copper lines towards more advanced infrastructure. 

Health Advances in e-health and the overall improvement to: 
·  Remote and home monitoring 
·  Document control and information exchange (eg. prescriptions and 

health records) 
·  Management of large format files and content (eg. X-rays, videos of 

procedures, training) 
·  rollout of telehealth and provision of services to rural and remote 

locations by clinical specialists located elsewhere  
·  personalised tracking and transparency of reporting of services for 

individual patients 

Transport & 
Logistics 

Significant improvements to supply chain management: 
·  use of intelligent technologies to report and synchronise data 

sharing across a value chain 
·  Enablement of data capture at point of service to improved ‘pull’ 

supply chain and logistics solutions 
·  Geo-location and telemetry solutions 
·  Smart transport and environmentally responsible solutions 

Education & Training Significant enablement of existing trends in: 
·  elearning  
·  the use of online and digital media to support open and distance 

learning.  
·  vitalisation of more interactive and synchronous forms of participant 
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activity 
·  synchronous virtual classrooms 
·  huge central object/content repositories and shared resources 
·  eBooks and dBooks 
·  Collaborative and interactive online pedagogies 
·  Use of virtual and 3D simulations 

Banking & Finance Further advances in online banking (ebanking) and the ability to deliver 
services to customers on demand. Improvements in security and connectivity 
through high speed broadband accelerates personalisation of banking, 
finance and insurance service delivery; especially to rural and remote 
customers.  

Business services Move of business models towards: 
·  New Electronic business models 
·  New ecommerce tools and transaction engines using a range of 

technologies and network channels (mobile, satellite, etc) to reach a 
customer 

·  smart homes and security systems 
·  Significant shift in how knowledge is managed, shared and stored 
·  Sustainability and green business uptake with virtualisation, waste 

management and telework 
·  Rapid start ups with Software as a Service (SaaS) off-setting 

business, especially SME, costs 

Media and 
Entertainment 

Continued convergence of entertainment, media and games platforms and 
network connections. Typified by: 

·  Major shift in channels to market for entertainment and media 
companies (eg. Videos-on-demand, high definition IP TV); 

·  Multi-platform product delivery to homes (eg. TV as a computer and 
visa-versa) 

·  Volume of sales in entertainment (music, movies, etc.) products 
increases over physical sales as consumers access digital products 
anywhere, anytime (especially across mobile broadband networks) 

·  Shift in how entertainment is accessed (eg. Use of the Internet to 
Download MP3 onto games console, or radio streamed onto mobile 
phone) 

·  promoting interaction and collaboration eg massively multi-player 
online games 

·  Virtual shops and intermediaries rather than physical shops. 

Printing Increased opportunities to transfer and produce print product from concept to 
actual production using virtual, cloud solutions. Integration of graphic design, 
printing and mail services by e-printing businesses.  

Retail Greater personalisation of e-commerce and online products and services. 
Use of intermediaries improves e-markets and the cost saving to final 
consumers. Shift of many more businesses and products and services into 
digital marketplaces.  

Manufacturing Broadband and connected digital devices enable rapid improvement to 
production control, lean processes and the management and control of 
operations. Shift to pull-supply chains ties production more tightly to demand 
so improving efficiency of inventory management and procurement. 
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Government Potentially the early winner from broadband networks and, given overseas 
examples, able to leverage enormous cost savings.   

·  Efficiencies in service delivery leveraged through improved 
eSecurity  

·  personalisation of services to individuals connected to a high speed 
broadband network. 

·  Improve transparency with personalisation of services, eg. Billing 
·  management of documents and data across public sector agencies 

and levels of government improved.  
·  Engagement with participative online tools and forums 

2.6 ICT and broadband  

From a definitional basis ICT includes information, communications and digital media 
technologies.  But Information-Communication-Technology cannot be neatly 
compartmentalised into separate components that just deal with aspects such as 
telecommunication networks, computer-based information technology, or digital and 
interactive media.   

Information is now conveyed in digital form. This means digital media and how we store, 
access, share, and produce such digital artefacts must include devices such as games 
consoles, on-board vehicle computers, smart phones, Blackberry devices, games and music 
devices like MP3s) and similar.  Nevertheless, not all ICTs require connection to the Internet.  
With convergence of ‘old’ and ‘emerging’ technologies, a broad definition of ICT will 
encompass technologies such as CD and DVD players, radios, and televisions.   

ICT explicitly includes ‘digital’ or ‘interactive’ media.  The term new media is used herein to 
describe how traditional media, such as books, television, and radio, are converging with 
digital media; particularly interactive media and media for social communication (Bowles & 
Wilson, 2009c:6).  Although blurred, the mosaic of ICT and the ICT industry is apparent when 
examining the convergence of different technologies and media that connect to the Internet. 
 

Table 4 The Changing Context of ICT Use (Dutta and Mia 2010: 6) 
  

Blurring 
Boundaries 

The boundaries of the ICT sector are shifting, and this change has become 
accentuated over the last few years as there is increasing convergence of 
technologies and digital media. For example, the boundaries between 
“traditional” information technology and telecommunications (IT&T) definition 
of ICT sectors is blurring as communication technologies ‘spill over’ between 
the sectors, and electronic media and related consumer electronics sectors 
converge on applications and use of such technologies as television sets 
that now routinely incorporate Internet access as a standard feature. The 
same is true for the software and entertainment sectors, as movies and other 
types of content are increasingly placed, processed, and shared on digital 
media. Thus there is a need to take a broader, more future orientated 
definition of ICT and not be limited to traditional notions of hardware and 
software. 

Beyond 
Access 

For much of the first part of the last decade, the focus was on providing 
access to ICT for all. The digital divide in the world—primarily between 
developed and emerging economies—was the major challenge to overcome. 
Although the problem of access has not disappeared, it is fair to say that the 
issue of how to make the best use of access to ICT is increasingly becoming 
the key one. This is partially caused by the rapid spread of mobile telephony 
across the globe, the decreasing cost of Internet access via residential and 
public connections, and the emergence of lower-cost access devices such 
as mobile telephones and cheap personal computers. Thus, for example, it 
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is not surprising to see that topics 
have gained in importance in recent years.

Broader 
Goals 

ICT has become omnipresent and an integral part of our lives
professional and personal
that questio
technology should be us
public and private sectors. It is not good enough for organi
technology to reduce costs
innovation in all aspects of what they do. Governments have to move 
beyond providing online services and 
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Certainly the impact on the later is known to IBSA (Bowles & Wilson, 2010).  This report 
reconfirms the essential role IBSA can consider in ensuring skills supply can match demand 
during the construction of the NBN. But findings extend to stressing the importance of IBSA 
contributing to the stimulas for the ‘leap forward’ the nation has to take if we are to achieve 
both global competitiveness and the equitable participation of all Australians in the digital age. 

To address this topic comprehensively, that is, the skills required to build and use the NBN, 
consideration of the ICT skills that span all Australian industries and their workforces is 
needed.  This may seem daunting.  To place this statement into some context and define the 
scope for this investigation into ICT skills that are impacted by and will affect the construction 
and use of the NBN, we present Figure 3 above. 

Using ABS and DEEWR trend data of the total workers in ICT occupations across all 
industries it is apparent 218,300 ICT workers are classified as professionals and 207,800 
would be in technical or trades classifications (ABS, Cat. 6291.0.55.003; Skillsinfo, 2010). 

The study of the impact the NBN investment in broadband infrastructure will have on skills 
will, therefore, be conducted within this scope.  The focus on ICT skills will be shown to 
encompass occupations across a range of industries beyond just the ICT industry. We will 
highlight that even the everyday use of the term “ICT industry” is fraught with definitional 
issues relating to how it encompasses telecommunications, information technology, digital 
and interactive media, or media and information services. How definitions are derived, and 
formal classification of occupations under Australian and New Zealand Classification of 
Occupations (ANZSCO) or of industry (ANZSIC) are adjusted to ‘fit’ the real world, 
significantly alters reporting of ICT skills demand and supply. 

For the purposes of this study we have grouped ICT skills into what will be called eSkills.  
Early in the first decade of the 21st Century ‘e-skills’ or ‘e-competencies’ were wrapped up in 
Australia’s drive use national competencies and qualifications that would improve Australian 
enterprises’ e-business capabilities (Bowles & Wilson, 2001; Mitchell, 2000). Today, through 
research and work in Europe that extended beyond the Australian research (Catteneo, et.al., 
2009; Campbell, et.al., 2001; CEDEFOP, 2008 & 2010; Didero & Mia, 2010; Kolding, et.al., 
2009) and with an ICT and eReadiness index developed by the International 
Telecommunications Union to assess comparative development in 157 countries (ITU, 2007 
& 2010), eSkills are now considered to encompass those ICT competencies that underpin the 
adoption, deployment, and use of ICTs by a nation, a business or a region.  It is the level of 
eSkills that determine the readiness and speed of a business and/or region to adopt 
broadband infrastructure such as the NBN. 

Consistent with the critical importance high speed broadband has in the modern economy, 
the impact of the NBN on skills will be shown to affect all industries.  Investigative research 
reported here confirms that a focus on improving the competency level of personnel in the IT 
or Telecommunications industries alone are too narrow a national policy and VET 
administration focus.  As just less than 50% of the ICT workforce is located in other industries, 
IBSA needs to be able to target and address the supply of eSkills in all industries. 
Furthermore, eSkills are not unique to ICT occupations. This means ICT competencies need 
to be examined in all Training Packages,with IBSA liaising with other ISCs to consider doing 
the same in Training Packages they are responsible for.   

4. ICT development and an anticipatory skills deman d model 
Investigation suggests profound value exists in IBSA developing an extensive, integrated 
demand and supply-side education and training approach to addressing ICT skills. 

The investigative research report identified an Anticipatory Skills Demand Model that can 
allow IBSA to better determine the demand for ICT skills. An Anticipatory ICT Skills Demand 
Model has been developed that fits within a formal ICT development model and includes 
eSkills (ICT Skills). It is proposed this model can be used to  isolate and confirm skill 
imbalances or misalignments between labour market demand and supply of people with ICT 
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e. cost  
3. eSkills  are the subset of broader occupational competencies (knowledge, skills and 

attitudes) that govern how effectively an individual can use ICTs affecting both 
eReadiness and ICT adoption as it applies to a business, government, an industry, a 
profession, a region or community. The eSkills analysis will be split into supply and 
demand factors. 

4. ICT Impact  relates to the overall developmental maturity and outcomes, achieved 
through adoption, deployment and innovation relating to ICT eg. gains in productivity, 
turnover, market share, employment, social wellbeing, closing the digital divide, etc. 

The model covers all requirements relating to how IBSA and other industry stakeholders, can 
anticipate and respond to skills demand and supply imbalances caused by the NBN.  It is 
possible to use the model and develop indicators that can assist in collecting data and 
measuring supply and demand for ICT skills (eSkills - see Figure 5 below.  In the model 
eSkills are both a component and a driver of all other components. 

While the model does not centre on the NBN, it treats the NBN impact on skills as a 
component within the overall ICT development and, more specifically, an investment in 
broadband infrastructure that can stimulate other national developments.  

Use of this model will support IBSA and other industry stakeholders to directly assess and 
influence policy on economic growth and social well-being from ICT Development in Australia, 
improving eSkills across all training packages in the IBSA portfolio will assist: 
 

1. Industry, and Australia’s national and regional readiness to adopt ICT; 
2. Improve adoption rates; and  
3. Enhance outcomes such as: 

a. Innovation 
b. Employability 
c. Performance and competitiveness 

 



 

Figure 5 Anticipatory eSkills Model 

 



 

5. eSkills 
eSkills are the essential ingredients in raising the capacity of a nation, industry, region, 
enterprise or individual to use ICT and engage the Digital Economy.  A positive relationship 
exists between raising eSkills and stimulating eReadiness, adoption and the overall socio-
economic benefits gained.  This is because eSkills will determine: 

·  The ability of Australians to build and then create a viable user market for NBN 
infrastructure and for broadband enabled products and services; 

·  The ability of workers in all Australian industries to incorporate ICT into their work 
roles and processes;  

·  The ability of all Australians to choose to engage in use of ICT to enhance life, work 
and learning; 

·  The timing of innovations compared to global competitors, potentially achieving early 
entry to new markets and off-setting import/ export imbalances; 

·  The performance of businesses; and 
·  The competitiveness of Australia in the Digital Economy and all the associated 

multiplier effects. 

In the European Union identifying Essential eSkills and bringing them into a consistent 
framework—no matter where they resided in curriculum, competency frameworks or vendor 
certificates—was considered essential if adoption and especially later ICT enabled innovation 
by businesses was to be encouraged (Fonstad & Lanvin, 2010).  The success of an eSkills 
strategy can be measured through: 

·  Levels of eSkills (level of key ICT-related competencies across all occupations, 
industries and households ) 

·  Small business readiness 
·  Employability of graduates in a post-NBN or digital labour market 
·  Innovation levels and the overall speed of knowledge diffusion  
·  Economic growth in the Australian economy (GDP)  

As with the presence of ICT competencies across the workforce, eSkills exist in different 
dimensions. This will include essential or foundation skills for everyone to use ICT; ICT skills 
common to many occupations and roles across all industries; and specifically for those in the 
ICT industry, as depicted below. Each dimension has interdependency. It can be expected 
the flow of eSkills can occur between dimensions as once specialist ICT skills mature and 
become less visible as they are assimilated into everyday work or life. 

 
Figure 6 Dimensions to eSkills 



INNOVATION AND BUSINESS SKILLS AUSTRALIA 
Research Report: The Impact of the Digital Economy and the NBN on Skills 

16 eSkills  
 

The eSkills approach suggests an important shift in mindsets. IBSA will need to support 
industry stakeholders, including: 

·  Thinking beyond ICT enablement tied to a qualification set within a single Training 
Package; 

·  Identifying eSkills in all  Training Packages; 

·  Investigation of eSkills needs across all occupations and the population; and 

·  Planning for eSkills development that have no immediate vocational outcomes but 
can be tied to: 

o NBN use and broadband takeup rates 

o Digital literacy and the need to close the digital divide for individuals and 
regions 

o employability of workers  

o competitiveness of both  individual businesses and Australia internationally. 

This role, which IBSA is well positioned to perform, can directly influence economic growth 
and social well-being through its contribution to ICT development in Australia. Improving 
eSkills across all Training Packages in IBSA’s portfolio can drive: 

1. Industry, regional and Australia’s readiness to adopt ICT; 
2. Takeup rates; and  
3. Outcomes such as: 

a. Innovation 
b. Performance and competitiveness 
c. Employability 

A deeper analysis of how IBSA can anticipate and influence ICT skills supply and demand will 
be covered in the next two chapters. 

5.1 eSkills Action Plan 

While this is an investigative research project a number of recommended actions have been 
generated for IBSA’s consideration. These overlay and support the presentation of the 
Anticipatory eSkills Demand Model. 

An eSkills action plan has been provided Appendix 1.  The action plan makes five 
recommendations that are that IBSA: 

·  identify eSkills within its coverage 
·  identify eSkills across ICT and Business Training Packages that can enhance the 

eReadiness of businesses to use ICT 
·  consolidate existing effort to confirm eSkills as essential for addressing digital 

literacy, ‘e-citizenship’ and adoption of ICT by individuals and communities 
·  identify eSkills within its Training Packages that can accelerate industry and regional 

adoption and use of ICT and, in particular, broadband infrastructure 
·  develop an eReadiness Audit tool to confirm specific regional or industry sector eSkill 

demand misalignments or skill imbalances 

Neither the impact of the Digital Economy nor the construction and use of high speed 
broadband infrastructure, such as the NBN, will be limited to industry sectors or Training 
Packages within IBSA’s coverage; the impact will span all industries and Training Packages. 
It is recommended IBSA consider the following priority actions where they hold significant 
interest and ability to influence outcomes. 
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5.2 Case Studies 

A series of industry case studies were undertaken to provide stand-alone, snap shots to 
establish: 

1. current practices, readiness to adopt or use high-speed broadband, and potential 
future impact of the NBN on skills;  

2. priorities and opportunities for addressing immediate concerns; and 
3. a means to compare and contrast findings reported in investigative research.  

The studies conducted included specific sectors, activities and a range of locations and 
business sizes. The final studies comply with the research brief and include the following 
eleven studies: 

Company/Focus Area or sector coverage Location 

1. FirstDataBank Inc. (Australia)  eHealth/ ICT Business Tas, Global 

2. HunterTech & Australian Regional 
Development Hunter  

Regional development and 
SME Groups 

NSW 

3. Australian Training Management  Education/Mining & 
Construction/ Business/RTO 

WA 

4. IGLink  Logistics, Supply chains, ICT 
Small Bus. 

VIC 

5. Australian Weaving Mills  Manufacturing/Logistics 
management/Medium size 
business 

TAS, National 

6. IC Central Pty Ltd  Education/ ICT and digital 
literacy 

QLD, National 

7. Agent Technology  ICT - Software developer TAS, VIC, Global 

8. SmartComms  Printing/Publishing/ Small 
business 

QLD 

9. Wesfarmers Insurance  Insurance/ Finance/ Large 
Business  

NSW-National 

10. UNE – DEHub Education/ Content/ University NSW-National 

11. EditShare  ICT/ Film and Television Post 
Production 

QLD/ National 

The Tasmanian studies were completed to capture any early insights from companies already 
connecting to the first NBN pilot sites. 

The findings on readiness to adopt and future ICT skill (eSkill) requirements have been 
factored into findings on competencies, skill sets and qualifications being reported in this 
document.  

An unexpected additional by-product has been the confirmation of five themes that 
consistently emerged across all studies. These findings reinforce observations as to 
immediate skill imbalances and priority needs. The five areas of common interest or concern 
that emerged included: 
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1. A pervasive interest in regional and rural user needs. 
2. Emergence that improving specific activities had multiplier effects across many 

businesses, industries and regions, for instance in: 
·  supply chain management and transport  
·  addressing inefficient or slow workflows 
·  e-learning 

3. Recognition of the need to deliver an improved, personalised customer experienced 
that was configured by the customer to their user preferences and access 
requirements. 

4. The evidence of a preparedness and readiness to invest in innovative, new ways of 
networking and conducting business using the Internet (many-to-many, cloud 
computing, synchronised data processing, etc.) 

5. The fundamental importance of government addressing essential ICT skills across 
the whole population while businesses and individuals can access specific ICT skill 
sets that are packaged to address skills misalignments relating to changed 
technology and work processes. 

Overall few of the case studies dwelt on technical specifications or the technology itself.  
Instead the dominant focus was more on expectations as to what access to the NBN could do 
to improve current issues arising from the lack of high-speed broadband or future plans that 
relied on reliable, affordable broadband. 

6. IBSA Units of Competency that relate to eSkills 
It is important to identify those eSkills that alone or in combination can enhance eReadiness 
and adoption of ICT in a Digital Economy. IBSA has already commenced work in this area.  
The following two sections will identify the units of Competency within Training Packages 
under IBSA’s coverage that may be considered eSkills; and those competencies that may be 
packaged in Skill Sets that relate to critical ICT activities in the current economy. 

Through identification of all competencies within Training Packages within IBSA jurisdictional 
control it is possible to isolate the units of competency that are: 
 

1. Specific  to an occupation or industry sector. 
2. Common  to more than one occupation or industry sector. 
3. Essential  for digital literacy or development of ICT use across all individuals, 

occupations and industries in Australia. 

A table is provided in Appendix 3 that shows the essential eSkills identified in IBSA Training 
Packages. The list is indicative; it has been produced based on analysis of reports to IBSA 
and international e-skills work. The list does not discriminate as to what the specific ICT is or 
how it may be used. 

The eSkills listed in Appendix 3 confirm the inconsistencies in how essential eSkills are being 
treated when developed in isolation as part of each Training Package’s review and 
continuous improvement process.  Nevertheless, consistencies or patterns of use do emerge.   

While essential eSkills will reside in other Training Packages outside IBSAs jurisdiction the list 
of eSkills suggest IBSA’s Training Packages offer a considerable basis for strategising to 
address eSkills and plan the supply of training.  This is a major advantage given the 
difficulties of aligning and coordinating the supply of essential eSkills in the EU or in national 
eSkill strategies such as pursued in South Korea in support of their high speed broadband 
network rollout (The Berkman Center, 2010).  
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7. Skills deficiencies and imbalances 

7.1 Construction stage labour market mismatches  

Skills shortages spurred by NBN construction and maintenance, especially in regional 
Australia, have been a concern for IBSA for over 12 months (Bowles and Wilson, 2009a & 
2010). This concern is now in the spot light as both a major political issue that is attracting 
more media attention than any other single news topic.  With the NBN considered to be the 
tipping point for Labour being returned to the Australian Government any failure of the NBN 
has ramification beyond the implications for the investment of public funds.  

While IBSA may have raised concerns regarding the NBN workforce little granular detail 
exists to confirm the exact nature of the likely skills gap.  What is certain is the specific 
demand for telecommunications and electro-technology workers has created a gap that is not 
being filled. 

NBN Co’s plans, whilst not yet firm, will result in a massive need for skilled IT&T professionals to 
help build and establish its network. This will impact the major Telco’s as well as the smaller 
players which will affect the levels of skilled IT&T talent…Moreover, we see the National 
Broadband Network Project (NBN) putting pressure on the market, particularly the area of IT 
professionals. These professionals are increasingly hired from overseas, leading to a significant 
increase in the number of 457 visas. (Clarius Group, April 2010) 

The ability to distinguish between short-term labour market supply and demand mismatches, 
and those associated with skills misalignments is difficult. The NBN Co has been using a 
mostly contractor workforce.  Employee representative bodies such as the Communications 
Electrical and Plumbing Union (CEPU) have argued this approach makes it impossible to 
assure not only certification, but operation to award standards (Hepworth & Bingemann, 
2010). For regions the definition on exactly what workforce is required is even more uncertain. 
For instance, research conducted for this report still cannot define exactly whether we need 
occupations or skill sets.  Does IBSA need to target traineeships and qualifications, or 
packaging of skills (competencies) that existing workers or new entrants to the industry can 
acquire to meet the construction and later maintenance requirements? 

What is certain is the construction of the fibre-backbone (the FTTP network), connection to 
premises (router-out), connection of the premise to the network (ie. router-in) and 
maintenance of the overall network in the planned 8 year timeframe (2009 to 2017) is critically 
dependant on availability is skilled workers that do not exist in all locations. The estimated 
shortfall is variously placed between 7,000 to 10,000 telecommunications or electrical 
technicians and upwards of 12,000 ICT professionals across the IT, telecommunications and 
electrical industry (Clarius Group, 2010; Foo & Foreshew, 2009; Hepworth & Bingemann, 
2010; Bowles & Wilson, 2010).  

No data has been found that accurately quantifies the nature of the demand shortfall (exact 
ANZSCO occupations) or the skill imbalance (exact skills and competencies). This has much 
to do with NBN and local construction plans that will address variables such as: 

1. Opt-in or opt-out construction (if all premises are connected when the backbone is 
rolled out then there will be more short-term labour requirements)3 

2. The nature of the technology used to connect a premise home (ie. Does the Optical 
Network Terminals require new electrical connection or can it be connected to 
existing power sources?) 

                                                      
3 This issue revolves around the general economic benefit of the NBN being considered an ‘essential service’ much 
like water or electricity. If this is so then every home should be connected unless they ‘opt out’.  This issue has 
emerged in Tasmania where later connections will be at the cost of the home owner and the obvious economic 
benefits and business growth issues associated with not just having a FTTH network pass a home, but actually 
connect to the premise.  
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3. Local and state regulations regarding electrical work or communications and 
computer cabling (eg. Can electrical and communications skill sets be mixed to 
overcome under skilling or under qualification of existing workers?) 

4. Use of contractors and/or involvement of local certified workers or businesses (eg. Is 
construction likely to use fly-in-fly-out contractors or stimulate longer term 
opportunities for workers located in the region to overcome horizontal skill 
misalignments by involving them in both construction and later maintain of the 
network?) 

5. Whether cable is above ground (over existing telegraph poles and infrastructure) or 
underground (eg. Can construction methods change regional labour market 
mismatches or short-term skill gaps). 

All the above issues above become more concerns if, as is predicted, the Australian 
Government prioritises regional rollout of the NBN after retaining government with the 
assistance of independents located in regional Australia. 

7.2 Problems with ANZSIC and ANZSCO  

A substantial analysis of the impact of reliance on ANZSIC and ANZSCO is provided in 
Appendix 4.  The appendix includes reference to: 

1. Overcoming classification shortfalls to identify national ICT workforce and possible 
future labour market mismatches 

2. IBSA ICT industry coverage by industry classification ANZSIC, and 
3. IBSA ICT industry coverage by industry classification ANZSCO. 

7.2.1 Identifying ICT labour market mismatches 

The current reporting of short-term (6-12 month) likely skill shortages or gaps reconfirms why 
Australia needs a better approach. As discussed above the skewing of what (skills) and 
where (industry of occupational title) labour demand will occur due to the way ANZSCO and 
ANZSIC classifications are being used or data selectively reported by different bodies. 

As part of the growing, Scientific and Technical Services Division Computer System Design and 
Related Services grew at 52.7% over five years to may 2010. By way of contrast the Industry 
category of Information Media and Telecommunications—often considered by many to 
include all ICT occupations—was actually listed as in negative employment growth of -25.8% 
(SkillsInfo, 2010:6). This shows the discontinuity between how we classify the industry and 
group related ICT occupations and sector activities.  However, Information Media and 
Telecommunications covers:  

·  Software Publishing;  
·  Internet Service Providers and Web Search Portals;  
·  Sound Recording and Music Publishing;  
·  Telecommunications Services;  
·  Television Broadcasting;  
·  Motion Picture and Video Activities;  
·  Data Processing,  
·  Web Hosting and Electronic Information;  
·  Radio Broadcasting; Newspaper, Periodical,  
·  Book and Directory Publishing;  
·  Libraries and Archives;  
·  Internet Publishing and Broadcasting; and  
·  Other Information Services 

This is a mix of activities with substantial, low and almost no employment of people in ICT 
classified occupations. If we were to examine the Internet Vacancy Index for February 2010 
the “Professional, Scientific and Technical Services” are ranking highest (20,300), while 
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Information Media and Telecommunications are ranked 14th (of 19 ANZSIC sectors) at 4,400 
vacancies (SkillsInfo, 2010: 13). Yet, as depicted below, the vacancies from 2010 to 2014 
may occur in only one or a few of this Sector’s areas of activity.   

 
Figure 8  Information, Media and Telecommunications Sectors- recent and future employment 

growth (‘000)- 5 years to February 2010 (pst) and to 2014-2015 (projected)  
ABS labour Force Survey Cat 6291.0.55.003 (DEEWR Trend data) (Skillsinfo 2010a:7) 

Sorting out the ICT professionals in the growing category from the trades and other workers is 
a vexing problem; especially when we try to drill down to regional labour markets. Using ABS 
Labour Force Survey, DEEWR trend data to May 20104 what we can reliably establish is the 
sustained growth in employment levels for ICT Professionals over the last 10 years (Figure 9 
below). This Job Outlook data from DEEWR and the ABS suggests employment has grown 
by 35.8% over the last 5 years to 2010.  This is over 25% higher than the average 
employment growth for all occupations and, despite the Global Financial Crisis, has continued 
to grow by over 10% in last two years. 

Employment Level (thousands) 

 

                                                      
4 Sourced 15 September 2010 at Job Outlook 
http://joboutlook.gov.au/pages/occupation.aspx?search=skillshortages&tab=related&cluster=&code=2632 
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Figure 9 The graph shows the historical employment levels ('000) for this occupational cluster.  

We can also confirm sustained employment growth is being experienced in the ICT 
occupations not classified as professional; for instance the electro-technology and 
telecommunications trades (See figure above and below).  This is another critical ICT 
occupational grouping in the NBN construction stage5. 

Employment Level (thousands) 

 

Figure 10  Electro-technology and telecommunications trades historical employment levels 
('000) (connection and related work on NBN) 

7.2.2 Anticipated regional labour misalignments  

It is beyond the scope of this report to identify actual regional misalignments. To do this 
reliably IBSA would need to work with Regional Development Australia or regional bodies to 
apply the Anticipatory eSkills Demand Model and an eReadiness audit tool that can provide 
such information. Development of such a tool is subject to recommended actions associated 
with this report.  

Below some indication is possible as to where short-term skills imbalances may occur in 
regional Australia in association with NBN construction, maintenance and use. 

7.2.3 Regional NBN construction decisions and the i mpact on skills 

With some 4000 to 4500 premises having to be connected every day to the NBN for the 8 
year target of 98% roll out to be achieved, the availability of skills during the construction 
phase of the NBN has increasingly become a major political and economic issue. The area 
where skills supply is most likely to affect construction and the attainment of the desired 
numbers of connections is in rural and regional areas where the ‘tyranny’ of distance makes 
both the rollout and high numbers of connections per day far more difficult than in 
metropolitan areas. 

While comment has been made elsewhere in this report on the difficulty of determining skills 
supply in regional areas, during the construction phase two factors will in particular influence 
the demand for skills in regional Australia.  While a number of variations to the construction of 
the NBN can occur the decision as to which options are taken will directly affect short-term 

                                                      
5 Sourced Job Outlook 15 September 2010 at 
http://joboutlook.gov.au/pages/occupation.aspx?search=industry&tab=related&cluster=&code=3424.   
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skills supply and the types of skills required. Two of the most critical variations in construction 
will be: 

·  to lay fibre in the ground or above ground; and/or 
·  the so-called Opt-in or Opt-out approach. 

The decision to build above ground (as in Tasmania) is reliant on using existing infrastructure; 
typically telegraph poles and power lines.  While the first release areas announced by NBN 
Co.6 suggest below ground is the solution most plan to use, the above ground option requires 
linesmen and electrical trades trained or certified workers to a greater extent than a below 
ground option. The above ground option will require working with and alongside traditional 
technologies.  This heightens the need for improved training and adequate safety equipment 
for those NBN workers, especially new recruits and trainees, working on fibre and traditional 
electrical cable technologies; as demonstrated In Tasmania when a young apprentice 
received an electric shock (Stedman, 27 April, 2010). If rural and remote regions roll out the 
NBN above ground using existing infrastructure then the availability of a workforce with a mix 
of both telecommunications fibre and electrical/linesperson skills will be essential. 

The more pressing concern for the government, NBN Co and ISP and telecommunications 
companies rolling out NBN in regional areas is the level of adoption. This makes the opt-in or 
opt-out issue one that will become increasingly discussed. 

With NBN construction underway in some of areas, it is possible to get some indication of 
NBN adoption levels. For example, in Grubb (7th June 2010), Communications Minister 
Senator Stephen Conroy said that 45 percent of Tasmanians had signed a form to indicate 
they wanted to be connected to the NBN. Yet actual sign up rates in Tasmanian where NBN 
exists, even though connections are free, have remained around 13-15%.  In response to this 
situation, Tasmanian Premier David Bartlett indicated that he was considering a change so 
that, instead of having to ‘opt in’ to have the NBN connection made to their premises, people 
would have to ‘opt out’ of having the connection (Neales, 2010).  In addition to increasing the 
number of people who can easily connect to the NBN, this change was envisaged as a way to 
reduce costs to households because, as Neales (28 July 2010) indicates: 

Homes that do not take up the free link offer funded by the Federal Government will have to pay 
between $300 and $800 a household to request a cable connection at a later date. 

For householders not choosing to have a connection to NBN as part of the Federal 
Government funded rollout, this cost may become a prohibitive barrier to adoption in the 
future. This can further accentuates existing digital divide problems in non-metropolitan areas 
or those in lower socio-economic groups. 

The recent NBN Implementation Study Recommendation 2 (DBCDE, 2010: 65) suggests the 
NBN Co.’s role as a wholesale service provider does not include connecting a premise. As 
such, ‘coverage’ represents the availability of the NBN backbone whereby retailers can then 
provide the ‘last mile’ connection to a premise. The decision to establish ‘opt-in’ or ‘opt-out’ 
rules will therefore inherently be a decision for retailers, state and local government agencies 
and stakeholders in the region.   

Given the distinction between NBN coverage and physically connecting a premise to the NBN, 
a pervasive argument could be made for opt-out becoming important for regions leveraging 
the NBN initial pilot rollout to improve socio-economic outcomes.  Deferring the connection of 
households and businesses (opt-in) will reduce the severity and possible timing of demand for 
NBN construction phase work but simply defers this need to a later point when retailers, 
regional governments and consumers may consider the fixed connections cost prohibitive—

                                                      
6 Available at http://www.nbnco.com.au/firstreleasesites/first-release-areas-details.aspx  
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especially if less than one fifth of all households in Australia do not connect at the time the 
NBN is being built.7   

7.2.4 Known labour mismatches  

While it is outside the scope of this report to quantify the actual numbers of workers required it 
is possible to confirm occupations consistently being raised as major skill shortage areas by 
ABS and DEEWR as at May 2010, and employer and employee bodies: 
 

Telecommunications occupations: 
·  Fibre-optical network engineers  
·  Telecommunications Engineering Professionals 
·  Telecommunications Network Planners 
·  Cablers (data and telecommunications)  
·  Telecommunication trades (especially joiners, and linesmen where above ground 

rollout, eg. Tasmania) 

IT occupations: 
·  ICT Support and Test Engineers 
·  ICT Support Technicians 
·  Computer Network Professionals 
·  Database & Systems Administrators & ICT Security 
·  ICT Business and Systems Analysts 
·  Software and Applications Programmers 
·  ICT Managers (mainly in information management, data security, and ICT Project 

Managers-ITIL, PRINCE2) 
·  Software and Applications Programmers (mainly in mobile applications and specialist 

business software developers) 

Digital & interactive media occupations: 
·  Multimedia Specialists and Web Developers (grown from 3,500 jobs in 2008 to 

11,400 in May 2010, includes digital games, computer animation and virtual games) 
·  Graphic and web designers, illustrators (mainly specialist 3D or spatial design and 

virtual design) 

7.3 Priority eSkill imbalances  

The skills imbalanced resulting from the NBN construction are hard to predict as construction 
cannot be studied in isolation to those skills required by consumers to adopt and use the 
network. 

The following two sub-topics examine where eSkills associated with known skill sets can be 
sorted into: 

1. NBN construction phase eSkill imbalances; and 
2. NBN triggered eSkill imbalances relating to general ICT activities. 

7.3.1 NBN construction phase eSkill imbalances 

The areas where skill imbalances fall are encompassed in the following Telecommunications 
eSkill sets (See full report details on specific competencies): 

1. VoIP systems technician 

                                                      
7 As discussed in the earlier section on the behaviour of digital networks and nodes (Section 3.2.5), flow-on impacts should be 
anticipated if the opt-in approach results in such low numbers of connections that critical mass is not reached (or takes too long to be 
reached). This can cause the scale and value of investment in NBN related activities to be adversely affected. 
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2. Network technician 
3. Senior Network Technician  
4. Digital reception and network integration 
5. Customer-side optical networks connection - Router-in 
6. (Photonics IP Network) 
7. Network side optical connection - Router-out 
8. (Photonics IP Network ) 

Small business specific skills relating to the construction work include the following (See full 
report details on specific competencies): 

1. Project Management-Fundamentals 
2. ITIL foundation 
3. Enterprise architecture design and systems strategy planning 

7.3.2 NBN triggered eSkill imbalances relating to g eneral ICT activities 

The areas where skill imbalances for ICT activities that may follow the construction phase of 
the NBN but are not related to domestic or small business use seems to be generally 
encompassed in the following eSkill sets (See full report details on specific competencies): 

1. VoIP systems technician 
2. Network technician 
3. Senior Network Technician  
4. Digital reception and network integration 
5. Customer-side optical networks connection - Router-in 
6. Network side optical connection - Router-out 
7. Management of virtual or out-sourced ICT services 
8. VMware and virtualisation ICT 
9. ICT Sustainability 
10. Project Management-Fundamentals 
11. ITIL foundation 
12. ITIL Practitioner 
13. Procurement/ governance for ICT 
14. Systems security and data protection 
15. Enterprise architecture design and systems strategy planning 
16. Programming and Interactive Media & Games 
17. Advanced programming and 3D digital content creation  

Additional specific needs for health, transport, logistics and related agriculture users are 
encompassed in the eSkill sets: 

18. RF Networks  
19. ICT in supply chain management  
20. ICT in health management  
21. Digital reception and network integration 

7.4 eReadiness skill needs linked regional, communi ty or small 
business adoption  

The following two sub-topics examine where eSkills associated with known skill sets can be 
directly tied to adoption and use of the NBN by regional communities, small businesses and 
individuals.  
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7.4.1 Priority skill needs linked to individual and  community needs 

The areas where skill imbalances fall are encompassed in the Digital Literacy eSkill sets (see 
full report details on specific competencies): 
 

1. IT Users ‘Essential Skills’ 
2. Internet technology and social networking ‘Essential Skills’ 
3. New media and web content ‘Essential Skills’ 
4. Wireless and VoIP ‘Essential Skills’ 

7.4.2 Priority skill needs linked to Small and Medi um Enterprise needs 

In 2008 the Australian Industry Group survey of CEOs revealed that during the construction 
and maintenance phase small and medium enterprises would respectively carry responsibility 
for 38.5% and 7.7% of all activity (AiG, 2008: Chart 56). 

 
Figure 11 Expected SME involvement in NBN construction and maintenance  

Yet CEOs responding from smaller enterprises were indicating they had less capacity in 
terms of available skills and capabilities to take advantage of the new opportunities (14.1%) 
when compared with medium-sized (24.4%) and large enterprises (40.4%) (AiG, 2008:33). As 
a result the AiG report went on to confirm that SMEs saw training of existing staff as the way 
they would respond to the gap between existing skills and the capacity to respond to the NBN 
opportunity.  CEOs of small enterprises were most likely to training existing staff (75.5%), 
compared with medium-sized (55%) and large enterprises (56.4%). 
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Figure 12 Degree of capability by size (AiG, 2008: Chart 53)  

The areas where SME skill imbalances fall will be encompassed in the Business Readiness 
eSkill sets (See full report details on specific competencies): 
 

1. IT micro-business management  
2. ICT infrastructure set up for small creative/ multimedia business 
3. Management of virtual or out-sourced ICT services 
4. VMware and virtualisation ICT 
5. Green ICT for Small Businesses 
6. ICT Sustainability 
7. Project Management-Fundamentals 
8. ITIL foundation 
9. ITIL Practitioner 
10. Procurement/ governance for ICT 
11. Systems security and data protection 
12. Enterprise architecture design and systems strategy planning 
13. Programming and Interactive Media & Games 
14. Advanced programming and 3D digital content creation  
15. RF Networks  
16. ICT in supply chain management  
17. ICT in health management  

8. Going forward 
The Berkman Center’s influential report Next Generation Connectivity: A review of broadband 
Internet transitions and policy from around the world indicated they could not find evidence of 
national government’s developing extensive, integrated supply-side education and training 
policies able to address eSkills; except South Korea where government had completed a 
skills audit of vocational and university training in order to coordinate training in critical ICT 
skills that would support adoption and use of ICT in conjunction with the investment in high 
speed broadband infrastructure (2010:238). 

The findings of this report unequivocally confirm that IBSA, as an Industry Skills Council, in 
collaboration with Department of Education, Employment and Workplace Relations (DEEWR) 
will assist Australian industries and Australian communities to compete in the Digital Economy 
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by immediately establishing and implementing a strategy to support the supply of skills to 
support the construction, connection, maintenance, and later adoption and use, of the NBN.   

IBSA is able to concentrating effort on eSkills that span industries in its jurisdiction first while 
promoting an ICT skills strategy that encompasses all industries, levels of competence and 
people in Australia.  The strategy can be promoted as we can now confirm the availability of 
eSkills is directly related to the readiness and speed of business and regional adoption of 
broadband infrastructure as represented by the NBN. 

Through developing an integrated eSkills strategy offers profound value to Australia. 

The most recent research and international evidence confirms a direct relationship between 
improvements to social wellbeing and Australia’s Gross Domestic Product (GDP) through the 
effort to stimulate the development of workforce skills relating to ICT adoption, use and 
innovation. These benchmarks can be tied to broadband and initiatives such as the NBN.  
International benchmarks now developed independent of each other by The World Bank and 
UNESCO suggest for each 10% increase in the penetration of broadband (in this case 
connection over 1.2 mbps) across the population will respectively add 1.2% or 1.38% to the 
annual GDP of an industrialised country such as Australia (Gyarmati, et.al., 2010: 17-18; & 
Kim, et.al., 2010:2). 

While this macro indicator does serve to focus attention, it is the multiplier effects that, with 
IBSA’s support, need to be stressed. Addressing eSkills through the Strategy can:  
 

·  Enhance the pool of telecommunications and related IT labour available to support 
the NBN construction, connection and maintenance. 

·  Enhance the readiness of the ICT industry to respond to the NBN investment and the 
inherent stimulation of business, especially in regional Australia. 

·  Promote the level of digital literacy skills of all Australians. This will not only address 
issues of equity or access and perceptions of a rural-urban digital divide, but sustain 
the investment and on-going competitiveness of telecommunications companies and 
investors in high speed broadband that rely on the rapid adoption by a critical mass of 
users. 

·  Drive small business participation and adoption of e-business and new model of 
doing business.  

·  Drive innovation and the early ‘window’ for Australian businesses to build competitive 
advantage through developing new applications, devices or services that rely on high 
speed broadband. 

·  Provide authoritative advice to government on where education and training policy 
and incentives can enable and support ICT adoption and, in particular, industry or 
regional initiatives that are reliant on broadband. 



 

APPENDIX 1: ESKILLS READINESS ACTION PLAN 
Recommended Action 1: IBSA identify eSkills within its coverage 

The initial priority recommendation is to formally report where eSkills exist within Training 
Packages within IBSA’s control.  eSkills that reside in any Training Package should be 
categorised as specific whether they apply only within one industry or occupation, or 
common  where they are located in one Training Package but have relevance across more 
than one industry or occupation, or essential  where the eSkills are considered essential 
foundations for all individuals, businesses and industries seeking to competently engage in 
the digital economy and use basic information and network communication technologies.  

Identifying Essential eSkills and bringing them into a consistent framework—no matter where 
they resided in Training Packages, qualifications, or other competency frameworks or vendor 
certificates—must be considered a high priority if IBSA is to play an active role in promoting 
equity or access, adoption of the NBN by business and communities and stimulate later 
innovation. 
 

Recommended Action 2: IBSA identify eSkills across ICT and Business Training 
Packages that can enhance the eReadiness of busines ses to use ICT  

Secondly, for the most immediate impact and response to established skills misalignments it 
is recommended that IBSA focus on eSkills relating to three Training Packages and 
associated industry sectors. 

·  Information Technology (ICA05/11) and Telecommunications (ICT10)—�to provide the 
technical competencies for building and maintaining infrastructure, connecting to the 
network, and the ‘digital literacy’ underpinning the ability to set up and use IT and 
local networks. 

·  Business Services (BSB07) —because of its focus on advancing e-commerce and e-
business processes that small businesses, in particular, will need to be ready to adopt 
and compete in the digital economy. This is not just about seizing opportunities, it 
must be acknowledged may businesses in regional Australia will now have 
competitors from other regions, urban centres and overseas able to penetrate local 
markets that had not previously been accessible due to the absence of broadband 
(eg. Local digital content and applications developers or service providers).  
 

Recommended Action 3: IBSA consolidate existing eff ort to confirm eSkills considered 
essential skills for addressing digital literacy, ‘ e-citizenship’ and adoption of ICT by 
individuals and communities. 

Thirdly, in order to later strategise to address the digital divide it is recommended IBSA 
identify the essential skills required by all Australians, wherever they are located and with full 
sensitivity to diversity and equity issues.  It is only with such efforts digital literacy can be 
encompassed as part of the overall approach by IBSA in collaboration with DEEWR and the 
Australian Government to allow all Australians to competently participate in the use of ICT. 
 

Recommended Action 4: IBSA identify eSkills within its Training Packages that can 
accelerate industry and regional adoption and use o f ICT and, in particular, broadband 
infrastructure. 

Fourthly, and in conjunction with recommendations 1 and 2 above, it is recommended IBSA 
undertake to confirm e-skills and/or skill sets not centred on Information Technology 
(ICA05/11) and Telecommunications (ICT10) units of competency that may be specific to an 
industry sector or one Training Package. These skill sets will typically shape the readiness of 
an individual, business or region to harness high speed broadband or penetrate new market 
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opportunities using digital technologies or the NBN.  Based on investigation and case study 
analysis the specific competencies and skill sets within IBSA’s control that need to be 
addressed fall into the following industry activities: 

·  Digital literacy (in general) 
·  Marketing and sales (in virtual or emerging e-market models) 
·  Supply chain, including procurement  
·  E-business and e-commerce 
·  Education (e-learning content design and development, standards, learning 

architecture, and such like) 
·  Clerical administration with an emphasis on health administration and recordkeeping 
·  Entertainment, digital games and media development (production, content 

distribution, and storage, massive multiplayer online games, animation, virtual games, 
and such like) 

·  Banking and finance (especially relating to e-security, customer service, and mobile 
and new service models) 

·  Printing and graphic design (especially virtualisation and digital business and service 
models)  

 

Recommended Action 5: IBSA develop a regional eRead iness Audit tool to confirm 
specific regional eSkill demand misalignments or sk ill imbalances.  

IBSA needs to ensure any future anticipatory demand for ICT skills can accommodate 
regional skill needs. This suggests a pressing need to develop an eReadiness audit tool that 
not only confirms readiness to adopt broadband but confirms skills readiness is being affected 
by labour market mismatches and skill misalignments that are being shaped by: 

·  Regional NBN construction plans and implementation timelines. 
·  Availability of critical eSkills in the labour force (profile of labour supply across 

occupational and regional dimensions). 
·  Critical mismatches between education and training supply and regional eSkill 

misalignments.  
·  Attitudes and capacity of business and community to adopt (take up rate). 



 

APPENDIX 2: CASE STUDIES 
As part of the research effort eleven (11) applied case studies were completed.  All studies 
had to cover the major IBSA sectors and span a range of variables. These were requested by 
IBSA to provide standalone, ‘real-world’ counterpoints to the investigations being undertaken.   

All studies had to be signed off and consent provided by the participants for public release.  
The studies have been supplied to IBSA. Together they provide invaluable insights that have 
all been factored into this report.   

An unexpected additional by-product has been the confirmation of five themes that emerged 
across all studies. The five areas of common interest or concern that emerged included: 
 
1. A pervasive interest in regional and remote needs. 
2. Emergence that improving specific activities (eg. Supply chain management, e-learning, 

improved workflows) had multiplier effects being reported across many businesses, 
industries and regions. 

3. Recognition of the need to deliver an improved, personalised customer experienced that 
was configured by the customer to their user preferences and access requirements. 

4. The evidence of a preparedness and readiness to invest in innovative, new ways of 
networking and conducting business using the Internet (many-to-many, cloud computing, 
synchronised data processing, shared content creation, etc.) 

5. The fundamental importance of government addressing essential ICT skills across the 
whole population while improving access by businesses and individuals to specific ICT 
skill sets that are packaged to address skills misalignments relating to changed 
technology and work processes. 

While all of these themes can be found in this investigative research report, the case studies 
independently shed light on not only the significance of these themes, but provided real 
evidence as to how this is impacting businesses and groups across variables such as industry, 
location, number of employees and focus.  



 

APPENDIX 3: ESSENTIAL UNITS OF COMPETENCY LISTED 
ON THE NTIS 

 

Table 5 Essential Units of Competency listed on the NTIS as at 30 August 2010 

Code Title 

BSBITA601A Configure and optimise customer contact technology  

BSBITB501A Establish and maintain a workgroup computer network  

BSBITB701A Implement advanced electronic technologies  

BSBITU101A Operate a personal computer  

BSBITU102A Develop keyboard skills  

BSBITU201A Produce simple word processed documents  

BSBITU202A Create and use spreadsheets  

BSBITU203A Communicate electronically  

BSBITU302A Create electronic presentations  

BSBITU303A Design and produce text documents  

BSBITU304A Produce spreadsheets  

BSBITU305A Conduct online transactions  

BSBITU307A Develop keyboarding speed and accuracy  

BSBITU309A Produce desktop published documents  

BSBLED301A Undertake elearning  

CULLB001B Develop and apply knowledge of the library/information services 
industry  

CULLB203C Develop and use information literacy skills  

CULLB602C Use, evaluate and extend own information literacy skills  

CULLB307C Use multimedia  

FNSICGEN302B Use technology in the workplace  

FNSICGEN403B Collect, assess and use information  

FNSICGEN501B Produce research reports and make presentations  

ICPMM263C Access and use the Internet  

ICPMM296C Create and test a CD-ROM/DVD  

ICPMM321C Capture a digital image  

ICPMM322C Edit a digital image  

ICPMM344C Manipulate and incorporate audio into multimedia presentations  

ICPPP211C Develop a basic design concept  

ICPPP221C Select and apply type  

ICPPP223C Photograph a line image  

ICPPP224C Produce pages using a page layout application  

ICPPP225C Produce graphics using a graphics application  

ICPPP232C Electronically combine and assemble data  

ICPPP252C Output images  

ICPPP260C Proof images  

ICPPP284A Produce PDF files for online or screen display  
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Code Title 
ICPPP324C Create pages using a page layout application  

ICPPP325C Create graphics using a graphics application  

ICPPP382C Produce computer image for screen printing  

ICPPP397A Transfer digital files  

ICPPP494C Develop document content and structure  

ICPPR284A Introduction to colour management  

ICPPR389A Manage digital files  

ICPPR390A Generate a proof for digital production  

ICPSU263C Perform basic industry calculations  

ICPSU280C Enter data into electronic system  

ICPSU281C Use computer systems  

ICPSU381C Operate and maintain computer resources  

ICTTEN2218A Operate new media software packages  

ICTTEN5200A Install, configure and test a local area network switch  

ICAB4236B Build security into a virtual private network  

ICAI2015B Install software applications  

ICAI3020B Install and optimise operating system software  

ICAI4029B Install network hardware to a network  

ICAI4029C Install network hardware to a network  

ICAI4175B Select and install a router  

ICAI4175C Select and install a router  

ICAS1193B Connect a workstation to the internet  

ICAS2014B Connect hardware peripherals  

ICAS2243B Detect and protect from spam and destructive software  

ICAS2248A Protect and secure information assets  

ICAS3115B Maintain equipment and software in working order  

ICAS3121B Administer network peripherals  

ICAU1128B Operate a personal computer  

ICAU1129B Operate a word processing application  

ICAU1130B Operate a spreadsheet application  

ICAU1131B Operate a database application  

ICAU1132B Operate a presentation package  

ICAU1133B Send and retrieve information using web browsers and email  

ICAU1204B Locate and use relevant online information  

ICAU1211B Operate accounting applications  

ICAU1213B Conduct online transactions  

ICAU1215B Use personal productivity tool  

ICAU2005B Operate computer hardware  

ICAU2006B Operate computing packages  

ICAU2007B Maintain equipment and consumables  

ICAU2013B Integrate commercial computing packages  

ICAU2231B Use computer operating system  

ICAU3004B Apply occupational health and safety procedures  
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Code Title 
ICAU3019B Migrate to new technology  

ICAU3028B Customise packaged software applications for clients  

ICAU3126B Use advanced features of computer applications  

ICAU4205B Select and employ software and hardware tools  

OTHERS  
Possible inclusions based on recent investigation into digital literacy by IBSA (Smith & 
Anderson, 2010:20) 

CUFCAM201A Assist with a basic camera shoot  

CUFDIG201A Maintain interactive content 

CUFDIG301A Prepare video assets 

CUFPOS201A Perform basic vision and sound editing 

CUFDIG303A Produce & prepare photo images 

CUFDIG304A Create visual design components 

CUFCM301A Implement copyright arrangements 

CUFANM301A Create 2D animation 

CUFANM302A Create 3D animation 

CUFANM303A Create 3D digital models 

CUFANM402A Create digital visual effects 

CUFANM403A Create titles for screen productions 

CUFDIG302A Author interactive sequence 

CUFDIG401A Author interactive media 

CUFWRT301A Write content for a range of media 

 



 

APPENDIX 4: ANSCO AND ANZSIC RELATED 
CLASSIFICATION ISSUES 

1. Overcoming classification shortfalls to identify na tional ICT workforce and possible 
future labour market mismatches 

The single most pressing problem continually affecting the identification and reporting of ICT 
skill requirements is the discontinuity between how jobs are structured and defined in the 
workplace, and the classification of industry and occupations according to Australian and New 
Zealand Standard Industry Classification (ANZSIC) and Australian and New Zealand 
Standard Classification of Occupations (ANZSCO) Version 2 released in 2006.  IBSA has 
continually reported the difficulty of collecting accurate data on any aspect of an industry as 
dynamic as the ICT industry where the classification systems cannot accurately reflect either 
the industry, sector or occupational boundaries (IBSA, eScan 2008 & 2009; Bowles & Wilson, 
2008, 2009; 2009a b & c; Bowles 2009 & 2009b). 

The following graph represents the current IBSA generated view on total employment in ICT 
across IT and telecommunications occupational divisions. 
 

 

Figure 7: Workforce size for major ICT industry occupations  in all industry categories (est. 
February 2009)  (IBSA, 2009, eScan 2010a ICT: 5; ABS Labour Force Survey February 2009) 

How data is collected, sorted and reported will vary according to how the telecommunications, 
information technology and digital and interactive media ‘sectoral’ boundaries and related 
occupations are defined.  Using the above as a starting point any ICT workforce plan and 
resulting ICT skills strategy must encompass all these occupations. It is for this workforce that 
IBSA will identify and anticipate demand and supply for eSkills. 

2. IBSA ICT industry coverage by industry classificati on ANZSIC 

Based on findings in the previous IBSA report, Applied Research Project: 
Telecommunications Industry (Bowles & Wilson, December 2009; Bowles, 2009b), the fit 
between ICT industries and occupations into this single classification is neither neat nor 
helpful.  
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The main industry classification for ICT using ANZSIC is J Information Media and 
Telecommunications . However, relevant sectors also include: 

·  M Professional, Scientific and Technical Services 
·  R Arts and Recreation Services 
·  C Manufacturing 

Information & Communication Technology (ICT): 
J.580 Telecommunication Services 

M.700 Computer System Design & Related Services 

J.591 Internet Service Providers & Web Search Portals 

J.592 Data Processing, Web Hosting and Electronic Information Storage Services 

Possible cultural industry digital and interactive media and information related activities: 
J.562 Television Broadcasting 

J.570 Internet Publishing & Broadcasting 

J.60 Library and Other Information Services 

R.900 Creative & Performing Arts Activities 

J.552 Sound Recording & Music Publishing 

C.162 Reproduction of Recorded Media 

3. IBSA ICT industry coverage by industry classificati on ANZSCO 

Just as the ICT industry coverage does not fall into any one classification, so the occupations 
span many formal classifications in the Australian and New Zealand Standard Classification 
of Occupations (ANZSCO 2006). A deep analysis was provided in the report to occupations 
relevant to each of the three sectors. 
 

·  TELECOMMUNICATION OCCUPATIONAL CLASSIFICATIONS  
·  INFORMATION TECHNOLOGY OCCUPATIONAL CLASSIFICATIONS 
·  DIGITAL AND INTERACTIVE MEDIA (CULTURAL INDUSTRY) OCCUPATIONAL 

CLASSIFICATIONS 
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