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Abstract: The paper focuses on the socio-spatial patterns of the National Broadband Network (NBN) that using 
a mixed-technology platform is being rollout across the Australia. One of the vexing aspects of the mixed-
technology NBN is the lack of data transparency which has drastically limited the ability of evidence-based 
telecommunication policy analysis. The purpose of this paper is to leverage basic data mining techniques, 
combined with census-based socio-spatial data (SEIFA), to uncover the geographic intricacies of the NBN at 
the metropolitan regions of Sydney and Melbourne. The findings in terms of the dominance of some of the 
inferior technological options (e.g. HFC) across the two major metropolitan regions, are quite shocking. The 
paper concludes with a discussion of equity implications, and calls for telecommunication infrastructure to be 
accounted for in the future strategic planning. 
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Introduction 
Broadband is a generic term for high-speed internet, delivered by a range of platforms (e.g. cable, fibre, wireless 
and satellite). The Federal Communications Commission in the US defines broadband as at least 25 Mbps 
downstream and 3 Mbps upstream. More importantly, broadband has evolved into an essential determinant of 
social equity and economic prosperity, providing access to e-health, e-education, e-business, and e-
governance among other online services (Alizadeh, 2015b; Baum, et al., 2012; Latulippe, et al., 2017).  

 
Nevertheless, inequity of access has been a persistent feature of this fast growing critical infrastructure in many 
parts of the world. At a global level, the digital divide is well alive and perhaps widening (Pearce and Rice, 
2017; Ragnedda and Muschert, 2013). The gap is not just limited to the global north versus the global south. 
Focusing on the OECD countries only, nowhere have the equity gaps been more pronounced than with fibre 
broadband (OECD, 2016b). Geographically smaller, densely populated countries such as Japan, South Korea, 
and Latvia lead in the deployment of fibre broadband infrastructure. In contrast, in larger, more geographically 
dispersed countries such as the US, Canada, and Australia, fibre adoption lags behind the OECD average.  
 
The emphasis on fibre broadband in telecommunication discussions is timely, as recent studies warn that calls 
for the death of wireline systems (Grubesic, et al., 2018; Worstall, 2013a, 2013b) are premature, the wireless 
spectrum is heavily constrained, and wireless transmission remains susceptible to environmental interference, 
reducing its reliability (Grubesic, 2017; Vantage Point, 2015). As a result, wireline fibre broadband remains the 
most logical platform for accommodating growing demands for quality telecommunication services. 
 
It is, however, important to acknowledge that the main barrier restricting research on telecommunication 
infrastructure deployment, in general, and of fibre networks, in particular, is the lack of data transparency 
(Grubesic and Alizadeh, 2019; Helderop, et al., 2019). There is a long, well-documented history of resistance 
by telecommunication companies to sharing information on provision/service footprints, pricing, quality of 
service and expansion plans (Alizadeh, et al., 2017; Flamm and Chaudhuri, 2007; Grubesic, 2012). The oft-
cited excuse used against data transparency around telecommunication infrastructure is that the disclosure 
information either puts providers at a competitive disadvantage, or threatens the security of the infrastructure 
network (Grubesic, et al., 2018; Grubesic and Mack, 2015). These concerns can be valid in certain 
circumstances, but over time data obfuscation drastically limits the ability of policy analysts to evaluate equity 
implications associated with the telecommunication provision.  
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This paper builds on the growing arguments in the literature on the equity implications of telecommunication 
infrastructure, and the data challenges around the topic. It then focuses on the National Broadband Network 
(NBN) in Australia as an example of a large scale telecommunication infrastructure project, made possible by 
public funding. The paper offers a brief review of the ups and downs of the NBN acknowledging the data 
restrictions around the project which has highly limited evidence-based research on its equity implications. We 
will then describe details of our study in which basic data mining was leveraged to uncover the spatial presence 
of the NBN across metropolitan regions of Sydney and Melbourne. The NBN data is then combined with 
census-based socio-spatial data (SEIFA), to uncover the geographic intricacies of the network, accounting for 
the differences in the quality of mixed-technologies involved, and socio-economic status of the populace 
served. The paper concludes by a call for further policy implication analysis focusing on the links between 
telecommunication infrastructure quality and strategic planning. 
 
Equity Implications of Telecommunication Infrastructure 
There is a broad consensus that telecommunication infrastructure has the potential to increase economic 
growth and social well-being (OECD, 2016a; World Bank, 2015), and yet there is widespread concern about a 
growing digital divide in which digital inequalities exacerbate existing inequalities (Grubesic and Mack, 2015; 
Haight, et al., 2014; Schram, et al., 2018). Indeed, since the turn of the century, a growing number of countries 
including the UK (Galloway, 2007), Korea (Oh and Larson, 2011), Germany (Katz, et al., 2010), New Zealand 
(Apatov, et al., 2018) and Australia (Alizadeh, 2015a) have undertaken substantial direct government 
investment in broadband infrastructure, often justified by reference to long-term social equity and economic 
prosperity grounds.  
 
In parallel, a growing number of studies document inequity of access to telecommunication infrastructure at 
national levels. Several US-based studies (Grubesic, 2017) detail gaps in availability, speed, price, and quality 
of service when comparing broadband in urban and rural/remote areas. It is then argued that rural and remote 
regions in the US are often one or two technology generations behind larger urban markets (Grubesic and 
Mack, 2015).  Having said this, telecommunication provision in the US – to a large extent – is based on 
commercially-driven business models as private providers are the major players in the telecommunication 
market.  
 
The question of equity of telecommunication infrastructure, is of even greater importance when and where 
telecommunication infrastructure is provided using public funding (Alizadeh, 2017b; Athavaley, 2017). In 
Australia, for example, the significant public investment in the infrastructure – in the format of the National 
Broadband Network (NBN) – was justified on the equity grounds (Alizadeh, 2015c). Indeed, in August 2011, 
the Standing Committee on Infrastructure and Communications of the Parliament of Australia tabled its report 
on the potential of the NBN to enhance economic and regional development and social and community activity 
(Parliament of Australia, 2011). Throughout the report there was a great emphasis on the significant role of the 
NBN to ensure greater equity across Australia's communities in regard to access to government services 
through e-government, e-health, and e-education particularly in regional and rural areas, and for people who 
are geographically isolated.  
 
Ups and Downs of the NBN  
The roots of government investment in a national broadband network in Australia goes back to 1994, when 
under an Australian Labor government concerns were raised in the senate about monopoly power in Australia’s 
telecommunication infrastructure (Schram, et al., 2018). Later in 1995, then Prime Minister Paul Keating noted 
“…that access to the national information infrastructure will be no less a general right than access to water, or 
public transport or electricity” (Keating, 1995, p.4). However, before any initiatives commenced, a conservative 
Coalition government was formed in 1996 which marked the beginning of an eleven year period of a national 
broadband strategy that prioritised subsidises for market actors to support development in regional and remote 
areas. By failing to address the initial concerns, in the mid-2000s Australian telecommunication company, 
Telstra, held the single largest telecommunications monopoly in any developed economy. It is argued (Gregory, 
2017; Ryan, 2017) that Telstra’s market dominance allowed it to delay broadband upgrades.  
 
The federal election in November 2007 saw a return of a Labor government which was elected on a policy 
platform that promised a national broadband network (NBN). Then Australian Labor Government on several 
occasions declared that the NBN would lead to a major structural reform of telecommunication across the 
nation (DBCDE, 2010). The NBN Co. was announced in April 2009 to provide terrestrial fibre network coverage 
for 93% of Australian premises by the end of 2020. Fixed wireless and satellite coverage would serve the 
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remaining 7%. Soon after this announcement the early rollout began, first in the island of Tasmania and then 
on mainland Australia. The early NBN was gradually announced and included 60 locations across the nation. 
Additionally, in March 2012, NBN Co. announced plans for the first stage of the large-scale rollout to follow, 
connecting 3.5 million premises in 1,500 communities by mid-2015 (NBN Co. Ltd., 2012). The early NBN rollout, 
however, experienced significant delays. This attracted a great deal of “overwhelmingly negative” media 
coverage (Saarinen, 2014, p.1). Further, previous research showed that the early NBN rollout was perhaps 
politically motivated (Alizadeh and Farid, 2017) and socioeconomically biased (Alizadeh, 2015b).  
 
In 2013, then recently elected Coalition government suspended the first stage of the large-scale fibre-to-
premises NBN rollout to reassess the scale of the project. As a result, the Coalition fundamentally altered the 
implementation strategy for the NBN (Alizadeh, 2017b); replaced approximately 60% of the fibre-to-the-premise 
(FTTP) rollout with a multi-tech mix of fibre-to-the-node (FTTN) and hybrid fibre coaxial (HFC). FTTN and HFC, 
as well as the fixed wireless, and satellite are all inferior to FTTP in terms of speed and capacity delivery, 
maintenance costs, reliability, longevity and upgrade costs (Grubesic and Mack, 2015; Quigley, 2016).  
 
Following this change of direction, the Coalition has been facing heavy criticism itself (Coyne, 2016; Tucker, 
2015, 2016) as the NBN remained behind schedule and over budget, while delivering an inferior product. More 
importantly, the ongoing secrecy around the NBN, has made it difficult to properly assess the progress of the 
national infrastructure project (Pinnell, 2017). Indeed, the first formal evaluation of the Coalition’s plan was to 
come from the NBN Co. to the Federal Coalition government. However, the NBN report was omitted from any 
public documentation and repeated freedom of information requests for its release were denied (Schram, et 
al., 2018). The NBN Co. report, later leaked to the public, revealed a damning assessment of the Coalition 
plan. NBN Co. had advised that the proposed FTTN would not deliver the Coalition’s policy promise of 
guaranteed 50Mbps services; and instead it would produce lower revenues, keep prices higher, face resistance 
from local government, and threaten the ability to provide proper e-government, e-health and other online 
services across the network. 
 
Equity implications of the NBN 
Concerns around the equity implications of the NBN are not new. Indeed, previous studies focusing on the 
early stages of the NBN rollout in Australia warned against the equity implications of the infrastructure project 
(Alizadeh, 2013, 2015b). It has been argued that the early-rollout was not set to benefit the least well-off in the 
society; was politically motivated; and could possibly exacerbate social inequities and divisions already in place 
(Alizadeh and Farid, 2017). Nevertheless, the analysis of the early-rollout was never comprehensive enough 
to make a solid judgment on the implications of a national project such as the NBN. 
 
More recently, there has been an attempt to evaluate health equity implications of the NBN, considering the 
huge impact of the national infrastructure project on e-health (Schram, et al., 2018). This analysis was based 
on the one occasion in which, on 07 December 2016, the NBN Co. released a dataset including NBN status 
(including service available, build commenced, or build preparation), and service type (brownfields fibre, 
greenfields fibre, fixed wireless, or ‘other’ [satellite]) at the postcode and suburb level. In this work, Schram and 
her team (2018) showed that across Australia, areas with greater disadvantage had received proportionately 
less NBN fibre technology (and consequently more fixed wireless and satellite technology) relative to areas 
with least disadvantage. Further, the socio-economic gradient of NBN technology was present even when 
holding the level of remoteness constant. That is, the gradient was present when the analysis was restricted to 
only major cities of Australia, or to only inner regional areas, or to only outer regional areas. In saying so, it is 
important to acknowledge that, the Dec 2016 dataset did not capture the complexity of the mixed-technology 
NBN as it did not offer detail information on the full range of technological options. Moreover, there was a gap 
in the study conducted by Schram and her team (2018) as it lacked spatial dimension; and the geographic 
patterns of the NBN rollout were mostly unexplored (there was no mapping). Our study focuses on this gap. 
 
Our Study 
It aims to understand the unfolding equity effects of NBN rollout, by portraying and analysing the spatial 
distribution of mixed-technology NBN across the two largest  metropolitan  regions in Australia, namely Sydney 
and Melbourne. However, we, by no means, claim to portray a comprehensive analysis of the socio-spatial 
equity implications of the national telecommunication infrastructure in Australia. Instead, we hope to show the 
need for quality NBN data to inform a more nuanced and reliable evidence base foundation on which to 
formulate future policy.  
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Data challenges 
Several researchers focusing on the NBN, including the authors of this paper, have had unsuccessful 
experiences in seeking any information from the NBN more than what is publicly available (Schram, et al., 
2018). The NBN Co refuses to share aggregated information on service footprints or the quality of services 
offered at any meaningful level. The current system on the NBN website offers interfaces to make rudimentary 
spatial queries, at a very coarse level of data, and no data can be downloaded at all for any research or analysis.  
 
Data mining 
To address the shortcomings of the publicly available NBN data, we adapted and applied an automated data 
mining technique to harvest information on the NBN rollout. It is similar to the suite of tools used to harvest 
Google Fiber for several US cities (Alizadeh et al. 2017). The NBN Co. offers a ‘check your address’ function 
on its website which gives individual businesses and residences information about the status of the NBN rollout 
for a specific address. This tool provides information detailing the current connectivity status of that address. 
For addresses that are currently connected, the search tool details the type of technology used (e.g., FTTP, 
HFC, etc.). For addresses that are not connected, the tool provides the likely future technology, a date range 
by which the NBN Co. plans to connect the address, and the approximate current stage of construction.  
 
Unfortunately, the ‘check your address’ tool interface is limited. Only a single address can be searched at any 
given time and there is no native way to download the provided data for a given address via the website or tool. 
To circumvent these limitations, we implement a grid-based spatial sampling strategy to capture a 
representative sample of addresses across metropolitan Sydney and Melbourne. We also automate the 
process for retrieving the NBN information for each address.  
 
The cities that comprise our study area, Sydney and Melbourne contain 1,233,856, and 968,149 addresses 
respectively. Given the limitations of the data-gathering tool, it is not feasible to check individually each of these 
addresses for NBN status. Instead, we drape a fishnet-grid of polygonal cells over each city. The cells were 
square, consisting of 40 acres (402 meters per side). Each cell inherits a random, representative address 
(drawn from all addresses geographically located within a cell) for representation. This reduced the sampling 
load from over 2.5 million addresses to 4,767 (Sydney), and 5,202 (Melbourne) representative addresses. It is 
important to note that our sampling method does not account for address density, so for example a grid cell 
that contains only a few addresses will still have one representative address and be sampled once, while one 
that contains hundreds of addresses will likewise receive just one and be sampled once. In other words, the 
reason Melbourne has more sampled addresses than Sydney is because the total area we covered in our 
fishnet grid was larger. Again, this is similar to a method that has been used effectively to harvest Google Fiber 
data from Kansas City, Provo, and Austin within the United States (Alizadeh et al. 2017; Grubesic et al. 2018). 
The grid generation and address sampling was performed with Python 2.7. 

Each of these 9,969 addresses were then systemically checked on the NBN ‘check your address’ tool using 
AutoHotkey. AutoHotkey is a scripting language that automates keyboard and mouse inputs, and was used in 
this case to copy and paste addresses into the NBN tool, and then copy and paste the resulting information 
back into a master database. After examining the resulting database for errors, we connect service addresses 
(and NBN provision information) to the grid cell shapefile using Python 2.7 and analyse/visualize the data in 
ArcGIS 10.5.1. For metropolitan Sydney, we collected data three times November 2018, December 2018, and 
January 2019. Based on the consistency between these datasets, we are satisfied that the NBN Co.’s tool 
provides up-to-date information and that our sampling method is valid.1  Melbourne’s results were gathered in 
January 2019. 
 
Socio-Economic Index for Areas (SEIFA) 
The Australian Bureau of Statistics Census-based Socio-Economic Index for Areas (SEIFA) scores are the 
most widely used general measure of socio-economic status in Australia. While there has been some criticism 
of the SEIFA in the past, they have proved to be a reliable overall measure of socio-economic status and the 
only nation-wide measure available at a local level. A number of urban studies over the last decade have shown 
that there are important theoretical and practical lessons to be learned using SEIFA indexes. In a sense, we 

                                                            
1 For example, some address data collected in November 2018 suggested a connection date for December 
2018. In revisiting these addresses during the December and January scans, a verification procedure confirmed 
changes in connection dates (or verified a connection) during subsequent data harvests.  
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build upon the methodological advances proposed in earlier urban research on the socio-economic distribution 
of infrastructure (e.g. transport,  telecommunication, and housing) (Alizadeh, 2013, 2015b; Alizadeh, et al., 
2018; Dodson, et al., 2007 ). 
 
This paper uses the 2016 SEIFA as its main analytical dataset to critically examine the socioeconomic patterns 
on the NBN rollout. More specifically, we used the SEFA Index of Relative Socio-economic Advantage and 
Disadvantage which encompasses the entire socio-economic spectrum, a continuum of advantage (high 
values) to disadvantage (low values), and is derived from Census variables related to both advantage and 
disadvantage. For each index, every geographic area in Australia is given a SEIFA score which shows how 
that area is compared with other areas in Australia. In each index, all areas are then ordered from lowest to 
highest SEIFA score, with the lowest 10% of areas given a decile number of 1 up to the highest 10% of areas 
given a decile number of 10. We then cross examine the SEIFA decile data with the mixed-technology NBN 
data extracted via the data mining exercise (described above); to uncover the socio-economic patterns of the 
service distribution.  
 
In our study, the ABS Statistical Area Level 1 polygons (SA1) are the primary geographical entity for analysis. 
Across Australia, there are just over 57,000 SA1 polygons, and contain an average population of 400 people. 
In order to combine our NBN technology data (at the grid cell level) to SA1 polygons (which are far more 
irregularly shaped), each SA1 polygon was assigned NBN technology results based on the majority coverage 
of the grid cells that fall within its borders. 
 
Results 
 
Spatial patterns of the mixed-technology NBN 
Figures 1-2 show the spatial distribution of the mixed-technology NBN across two metropolitan regions of 
Sydney and Melbourne. The uncovered mixed-technology network footprint, across both regions, is a 
combination of  fibre to the premises (FTTP), fibre to the node (FTTN), fibre to the building (FTTB), fibre to the 
curb (FTTC), hybrid fibre-coaxial (HFC), fixed wireless and satellite (Sky Muster) – see Table 1 for detail 
information about the share of each technology in the network. 
 

Figure 1. Spatial patterns of the mixed-technology NBN across the Sydney metropolitan region 
 

 
Source: Authors 
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Figure 2. Spatial patterns of the mixed-technology NBN across the Melbourne metropolitan region 
 

 
Source: Authors 

 
55% of all addresses in the Sydney metropolitan region are or soon will be connected to the NBN using HFC, 
which is the oldest technology available in the NBN mix. The presence of HFC is strong across the whole 
metropolitan region especially in the eastern suburbs (including but not limited to Bondi, Coogee, Eastlake), 
inner west (Marrickville, Dulwich hill, Leichardt), North and North-west Sydney (e.g. Lane Cove, North Ryde), 
and also western Sydney (e.g. Fairfield, Wetherill Park). It is the most dominant technology available across 
the Sydney metropolitan region, only seconded by fibre to the curb (FTTC) which covers 26% of all addresses.  
 
On the other hand, just over 10% of the addresses (10.7%) are or soon will be connect to the NBN via the fibre 
to the premises (FTTP) which is the most advanced technology available in the mixed-NBN platform. FTTP 
connections are scattered across the metropolitan region with some pockets being identified in western Sydney 
(parts of Auburn and Strathfield), and outer-western Sydney (Blacktown and Liverpool). Fibre to the node 
(FTTN), which was criticized widely in terms of its service quality and reliability only accounts for 5.7% of the 
addresses across the Sydney metropolitan region. While this is relatively a very small percentage of all 
addresses, some of the locations covered by the FTTN are quite concerning. For example, presence of pockets 
of FTTN in inner Sydney (over Newtown, Alexandria, and Erskineville), and in western Sydney (around Sydney 
Olympic Park and Wentworth Point) does not align with the emphasis put on those as development and 
employment priority areas in the strategic metropolitan plan for Sydney (GSC, 2018). 
 

Table 1. Presence of mix-technology NBN across metropolitan regions of Sydney and Melbourne 
 

 FTTP (%) FTTN (%) FTTB (%) FTTC (%) HFC (%) Sat (%) 
 
Sydney 

 
10.7 

 
5.7 

 
2 

 
26 

 
55 

 
0.6 

 
Melbourne 

 
9.75 

 
11 

 
2.4 

 
34.85 

 
41.75 

 
0.25 

Source: Authors 
 
The mixed-technology NBN’s distribution in the Melbourne metropolitan region is similar but slightly different to 
Sydney. In comparison to Sydney, Melbourne has a lower rate of HFC (less than 42%); and a higher rate of 
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FTTC (just below 35%). While these aforementioned figures are somehow positive, it is important to note that 
the Melbourne region also has a higher rate of FTTN take up (11%), and a lower rate of FTTP take up (less 
than 10%). In terms of geographic distribution, most of eastern side of Melbourne region (south of Metropolitan 
Ring Road) are covered by the HFC with pockets of FTTC in Bundoora, Macleod, and Kew. The distribution 
pattern is western side of Melbourne is much more mixed with a combination of all of the technologies involved 
in the mix.  
 
Major cities rely on HFC 
Looking at Figures 1-2 and Table 1, it is clear that both major metropolitan cities of Sydney and Melbourne rely 
on the Hybrid Fibre-Coaxial (HFC). HFC is the oldest technology component of the NBN, based on the old 
cable network many Australian households might have connected to in the past to get Foxtel subscription TV. 
As pointed out earlier, 42% of all in greater Melbourne, and 55% of all in Sydney already are or will soon be 
connected to the NBN via the inferior HFC technology. These figures strongly question the ongoing claims of 
the government around building ‘a new network’; as for about half of the population in both major Australian 
metropolitan regions, the NBN looks like a rebranding exercise using an old cable network.  
 
Since the announcement of the mixed-technology NBN, several experts warned against the serious 
shortcomings of the old HFC technology (LeMay, 2015). While the early expert warnings were mostly ignored, 
later on the NBN CEO admitted that the NBN speed slowed by reliance on copper network (Karp, 2018). 
Indeed, an ACMA analysis, revealed that the average household on the HFC network was reporting between 
2 to 3.6 times more faults than those on fibre, and making between 3 and 5 times more complaints (ACMA, 
2017).  
 
Interestingly, the second most dominant technology across all areas is Fibre to the curb (FTTC): a technology 
that was a late addition to the mixed-technology platform. Indeed, FTTC was added to the mix as a partial 
solution (Sas, 2018) in response to the mounting issues related to the HFC network (Mason, 2017). In other 
words, if it was not for this late addition to the network, the NBN footprint would be even more dominant by the 
old HFC technology, than it is right now. 
   
Socioeconomic patterns of the mixed-technology NBN  

In order to examine socio-economic patterns of the NBN rollout, we used the Australian Bureau of Statistics’ 
(ABS) socio-economic indexes for area (SEIFA) and its index of Relative Socio-economic Advantage and 
Disadvantage (IRSAD) from 2016. Two graphs embedded in Figure 3 represent mixed results across the 
metropolitan regions of Sydney, and Melbourne; as we cannot necessarily identify any clear socio-economic 
patterns across better-off SEIFA deciles (8-10) versus worse-off deciles of 1-3. The highly concerning presence 
of HFC is seen all across the socio-economic spectrum.  
 
The mixed socio-economic patterns of the NBN rollout is perhaps a reflection of the NBN Co – over the years 
and on multiple occasions - insisting that the network has been rolled out across Australia regardless of any 
socio-economic mapping (Alizadeh, 2013, 2015b; Schram, et al., 2017).  
 
Inadvertently, the NBN’s insistence on not considering any socio-economic mapping may in fact help explain 
the mixed patterns observed in Figure 3. For example, in in Melbourne, the two lowest socio-economic areas 
(deciles 1 and 2) have the smallest share of the FTTP which is the most advanced technology available on the 
NBN platform. This is contradictory to Sydney metropolitan region where the highest socio-economic areas 
(deciles 8-10) have the lowest share of FTTP.  
 
The impact of these confusing and contradicting patterns on the urban equity is yet to be known. Indeed, we 
can only make such an analysis is the data for regional Australia and outside the metropolitan centres were 
also provided. However, what is clear is that once an infrastructure system (in this case the NBN) is laid out, it 
will create its own inertia implications for socio-economic growth or decline – depending on the quality of 
services provided (or the lack of in case of the inferior technologies involved in the NBN, for example). 
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Figure 3. All addresses divided by NBN technology type, across the SEIFA deciles in the metropolitan 
regions of (from top to bottom) Sydney and Melbourne 

 

Source: Authors 
 
The failure to enact an equitable NBN is likely to have long-term socio-economic consequences for the country. 
Inferior quality rollout will have lag effects for regional, remote, or smaller and medium sized cities in achieving 
economic growth. The resulting patterns of uneven spatial development at the national level may lead to 
unsustainable and inefficient urban forms, stunt economic growth for regions and smaller and medium sized 
cities, affect patterns of population concentration (as more populations will be progressively attracted to the big 
metros), thereby increasing the congestion and affordability pressures on the metropolitan regions, and 
increasing the already wide spatial inequalities between the big metro regions and the rest of the country. 
Therefore, further research on the economic geography of infrastructure rollout is essential and urgently 
needed.  
 
Conclusion 
In the absence of data transparency around the National Broadband Network (NBN) in Australia, this paper 
leveraged basic data mining techniques, combined with census-based socio-spatial data (SEIFA), to uncover 
the geographic intricacies of the NBN across major metropolitan regions of Sydney and Melbourne. By doing 
so, it –one more time – put emphasis on the importance of quality data to enable evidenced-based 
telecommunication policy discussions in Australia and beyond. 
 
The findings in terms of the dominance of some of the inferior technological options (e.g. HFC) across the two 
major metropolitan regions, are quite shocking. In particular, the spatial patterns of the NBN rollout across the 
two metropolitan regions, open a discussion on how the telecommunication provision aligns (not) with the 
strategic plans put forward to direct the growth and future development of our cities and regions. Cross-
examination of the NBN data against SEIFA only intensifies the need for alignment of telecommunication 
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planning and strategic planning. This seems like the logical approach to make sure that priority areas identified 
as engine of growth and employment in our strategic planning documents have access to the high-quality 
reliable telecommunication infrastructure that is needed in the twenty-first century. It could be argued that future 
research on such alignment may be able to inform any future plan for future partial update of the NBN. This is 
especially significant, considering that the Australian government has rejected the call for a full transition to 
FTTP (Gregory, 2019). So, partial update focused on priority areas embedded in strategic plans are the only 
practical way forward for the NBN in Australia. 
 
While the NBN is specific to Australia, there is significant international relevance. As additional countries pursue 
investment in broadband as an essential service, decision makers should look carefully to the successes and 
failures of the NBN. A national project that started as a dream infrastructure (Alizadeh, 2017a), has 
unfortunately turned to what the New York Times describes as the ‘what not to do’ of the broadband world 
(McMillen, 2017). Here, there is a lesson for other countries to follow the advice of the Broadband Commission 
for Sustainable Development (2016) and commit to long term investment in essential telecommunication 
infrastructure that will contribute to inclusive and sustainable development. 
 
References 
ACMA. (2017) Migrating to the national broadband network—the consumer experiencekey findings from 

analysis of industry information  (Canberra, Australian Communications and Media Authority). 
Alizadeh, T. (2013) Towards the socio-economic patterns of the national broadband network rollout in Australia, 

State of Australian Cities, Sydney. Accessed December, 31, pp. 
Alizadeh, T. (2015a) Local government planning and high-speed broadband in Australia, Journal of Urban 

Technology, 22(4), pp. 23-43. 
Alizadeh, T. (2015b) The spatial justice implications of telecommunication infrastructure: The socio-economic 

status of early national broadband network rollout in Australia, International Journal of Critical 
Infrastructures, 11(3), pp. 278-296. 

Alizadeh, T. (2015c) Telecommunication infrastructure and pork barrel politics? An investigation of the national 
broadband network early rollout and voting behavior in Australia, Paper presented at the State of Australian 
Cities National Conference (Gold Coast, Australia). Retrieved: 20 Feb 2016, from: 
http://soacconference.com.au/wp-content/uploads/2016/02/Alizadeh.pdf 

Alizadeh, T. (2017a). The nbn: How a national infrastructure dream fell short Retrieved Feb 2, 2018, from 
https://theconversation.com/the-nbn-how-a-national-infrastructure-dream-fell-short-77780 

Alizadeh, T. (2017b) Planning deficiencies and telecommunication infrastructure: A multi-level investigation of 
the national broadband network in Australia, disP - The Planning Review, 53(3), pp. 43-57. 

Alizadeh, T., and Farid, R. (2017) Political economy of telecommunication infrastructure: An investigation of 
the national broadband network early rollout and pork barrel politics in Australia, Telecommunications 
Policy, 41(4), pp. 242–252. 

Alizadeh, T., Farid, R., and Sarkar, S. (2018) Towards understanding the socio-economic patterns of sharing 
economy in Australia: An investigation of airbnb listings in sydney and melbourne metropolitan regions, 
Urban Policy and Research, DOI: 10.1080/08111146.2018.1460269, pp. 

Alizadeh, T., Grubesic, T., and Helderop, E. (2017) Urban governance and big corporations in the digital 
economy: An investigation of socio-spatial implications of google fiber in kansas city, Telematics and 
Informatics, 34(7), pp. 973-986. 

Apatov, E., Chappell, N., and Grimes, A. (2018) Is internet on the right track? The digital divide, path 
dependence, and the rollout of new zealand’s ultra-fast broadband  (Wellington, Motu Economic and Public 
Policy Research). 

Athavaley, A. (2017). Verizon, corning agree to $1.05 billion fiber deal. Retrieved July 13, 2018, from 
https://www.reuters.com/article/us-corning-verizon-idUSKBN17K201 

Baum, F., Newman, L., and Biedrzycki, K. (2012) Vicious cycles: Digital technologies and determinants of 
health in Australia, Health Promot. Int., 29, pp. 349-360. 

Broadband Commission for Sustainable Development. (2016) The state of broadband: Broadband catalyzing 
sustainable development  (Geneva, Switzerland, UNESCO). 

Coyne, D. (2016). Nbn rollout: behind schedule, over budget. Retrieved June 12, 2018, from 
https://www.echo.net.au/2016/06/nbn-rollout-behind-schedule-over-budget/ 

DBCDE. (2010) National broadband network, overview  (Canberra, Australian Government, Department of 
Broadband, Communications and the Digital Economy). 



SOAC 2019 
 
Dodson, J., Gleeson, B., Evans, R., and Sipe, N. (2007 ) Investigating the social dimensions of transport 

disadvantage ii: From concepts to methods through an empirical case study, Urban Policy and Research, 
25(1), pp. 63-89. 

Flamm, K., and Chaudhuri, A. (2007) An analysis of the determinants of broadband access, 
Telecommunications Policy, 31(6), pp. 312-326. 

Galloway, L. (2007) Can broadband access rescue the rural economy?, Journal of Small Business and 
Enterprise Development, 14(4), pp. 641-653. 

Gregory, M. (2017). Stuck in the nbn slow lane. Retrieved Jan 23, 2018, from 
https://www.theaustralian.com.au/news/inquirer/stuck-in-the-nbn-slow-lane/news-
story/540ff6a0d059cb318ad025f5d856f30c 

Gregory, M. (2019) How to transition the national broadband network to fibre to the premises, Journal of 
Telecommunications and the Digital Economy, 7(1), pp. 57-67. 

Grubesic, T. (2012) The us national broadband map: Data limitations and implications, Telecommunications 
Policy, 36(2), pp. 113-126. 

Grubesic, T. (2017) Future shock: Telecommunications technology and infrastructure in regional research, in 
R. Jackson & P. V. Shaeffer (Eds.) Regional research frontiers (New York, Springer). 

Grubesic, T., and Alizadeh, T. (2019) Why ‘access to data’ is now more important than ever?, The Information 
Society, 35(2), pp. 55-56. 

Grubesic, T., Helderop, E., and Alizadeh, T. (2018) Closing information asymmetries: A scale agnostic 
approach for exploring equity implications of broadband provision, Telecommunications Policy, 
https://doi.org/10.1016/j.telpol.2018.04.002, pp. 

Grubesic, T., and Mack, E. A. (2015) Broadband telecommunications and regional development  (London, 
Taylor & Francis Ltd). 

GSC. (2018) Greater sydney region plan: A metropolis of three cities  (Sydney, Greater Sydney Commission). 
Haight, M., Quan-Haase, A., and Corbett, B. A. (2014) Revisiting the digital divide in canada: The impact of 

demographic factors on access to the internet, level of online activity, and social networking site usage, 
Information, Communication & Society, 17(4), pp. 503-519. 

Helderop, E., Grubesic, T., and Alizadeh, T. (2019) Data deluge or data trickle? Difficulties in acquiring public 
data for telecommunications policy analysis, The Information Society, 35, pp. 

Karp, P. (2018). Nbn's speed slowed by reliance on copper network, its ceo admits. Retrieved Dec 23, 2018, 
from https://www.theguardian.com/technology/2018/apr/27/nbns-speed-slowed-by-reliance-on-copper-
network-its-ceo-admits?CMP=share_btn_tw 

Katz, R. L., Vaterlaus, S., Zenhäusern, P., and Suter, S. (2010) The impact of broadband on jobs and the 
german economy, Intereconomics, 45(1), pp. 26-34. 

Keating, P. J. (1995). Speech by the prime minister at the launch of “networking australia’s future". Retrieved 
Jan 12, 2018, from 
http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id%3A%22media%2Fpressrel%2FC3
520%22;src1=sm1 

Latulippe, K., Hamel, C., and Giroux, D. (2017) Social health inequalities and ehealth: A literature review with 
qualitative synthesis of theoretical and empirical studies, J. Med. Internet Res., 19(4), pp. doi: 
10.2196/jmir.6731. 

LeMay, R. (2015). Budde says he warned turnbull about optus hfc cable issue. Retrieved Dec 21, 2017, from 
https://delimiter.com.au/2015/11/30/budde-says-he-warned-turnbull-about-optus-hfc-cable-issue/ 

Mason, M. (2017). Nbn halts hfc rollout 'effective immediately' as issues mount. Financial Review. Retrieved 2 
Jan, 2018, from https://www.afr.com/technology/web/nbn/nbn-halts-hfc-rollout-effective-immediately-as-
issues-mount-20171127-gztg2i 

McMillen, A. (2017). How Australia bungled its $36 billion high-speed internet rollout. N. Y. Times. Retrieved 
Jan 2, 2018, from https://www.nytimes.com/2017/05/11/world/australia/australia-slow-internet-
broadband.html 

NBN Co. Ltd. (2012). Three year rollout plan for nbn announced Melbourne: NBN Co. Ltd.,. Retrieved 12 Dec, 
2012, from https://www.nbnco.com.au/corporate-information/media-centre/media-statements/nbn-co-
announces-three-year-rollout-plan.html 

OECD. (2016a). Economic and social benefits of internet openness. OECD Digital Economy Papers  OCED 
ilibrary. Retrieved Jan 7, 2018, from http://www.oecd-ilibrary.org/content/workingpaper/5jlwqf2r97g5-en 

OECD. (2016b). Percentage of fibre connections in total broadband among countries reporting fibre 
subscribers. Retrieved December 2016, from https://tinyurl.com/pm6gqf8  

Oh, M., and Larson, J. (2011) Digital development in korea: Building an information society  (London, 
Routledge). 



SOAC 2019 
 
Parliament of Australia. (2011) Broadening the debate : Inquiry into the role and potential of the national 

broadband network (Canberra, House of Representatives, Standing Committee on Infrastructure and 
Communications). 

Pearce, K. E., and Rice, R. E. (2017) Somewhat separate and unequal: Digital divides, social networking sites, 
and capital-enhancing activities, Social Media + Society, 3(2), pp. doi.org/10.1177/2056305117716272. 

Pinnell, J. (2017). Nbn watch: When reality and transparency is the enemy of marketing. Retrieved Jan 2, 2018, 
from https://www.pcauthority.com.au/news/nbn-watch-when-reality-and-transparency-is-the-enemy-of-
marketing-449632 

Quigley, M. (2016). The nbn: 2009 to 2016 and beyond. Retrieved June 23, 2018, from 
https://networkedsociety.unimelb.edu.au/__data/assets/pdf_file/0007/1996261/MNSI_Telsoc_Text_Final.p
df 

Ragnedda, M., and Muschert, G. W. (Eds.) (2013) The digital divide: The internet and social inequality in 
international perspective  (New York, Routledge). 

Ryan, J. (2017). Kevin rudd: There should be a royal commission into the nbn. Retrieved Jan 24, 2018, from 
https://www.lifehacker.com.au/2017/10/kevin-rudd-there-should-be-a-royal-commission-into-the-nbn/ 

Saarinen, J. (2014). Public perception of nbn very positive: Study. Retrieved Dec 21, 2016, from 
http://www.itnews.com.au/news/public-perception-of-nbn-very-positive-study-371751 

Sas, N. (2018). Nbn launches fibre-to-the-curb technology, but existing customers won't benefit ABC News. 
Retrieved Sept 11, 2018, from http://www.abc.net.au/news/2018-04-08/nbn-launches-fibre-to-the-curb-
technology/9631262 

Schram, A., Baum, F., Fisher, M., Harris, P., S.Friel, and Freeman, T. (2017). Three charts on: The nbn and 
australia’s digital divide. The Conversation. Retrieved Jan 4, 2018, from http://theconversation.com/three-
charts-on-thenbn-and-australias-digital-divide-78911 

Schram, A., Friel, S., Freeman, T., Fisher, M., Baum, F., and Harris, P. (2018) Digital infrastructure as a 
determinant of health equity: An australian case study of the implementation of the national broadband 
network, Australian Journal of Public Administration, 00(0), pp. 1–14  

Tucker, R. (2015). The nbn: Why it’s slow, expensive and obsolete. Conversation. Retrieved 21 Oct 2015, from 
http://theconversation.com/the-nbn-why-its-slow-expensive-and-obsolete-47191 

Tucker, R. (2016). Election factcheck q&a: Has the nbn been delayed? Conversation. Retrieved June 2, 2018, 
from https://theconversation.com/election-factcheck-qanda-has-the-nbn-been-delayed-59906 

Vantage Point. (2015). Wireless broadband is not a viable substitute for wireline broadband. Retrieved June 7, 
2018, from https://potsandpansbyccg.com/2015/04/27/wireless-is-not-a-substitute-for-wireline/ 

World Bank. (2015) Digital dividends  (Washington, DC, The World Bank). 
Worstall, T. (2013a). The beginning of the death of wired broadband. Retrieved 7 June, 2018, from 

https://www.forbes.com/sites/timworstall/2013/03/23/the-beginning-of-the-death-of-wired-
broadband/#29a95d5317d9 

Worstall, T. (2013b). Why high speed fiber is becoming irrelevant. Retrieved June 13, 2018, from 
https://www.forbes.com/sites/timworstall/2013/03/04/why-high-speed-broadband-fibre-is-becoming-
irrelevant/#101b55f12d5d 

 


