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1. Introduction 

The Organisation for Economic Cooperation and Development (OECD) has stated that the digitalisation of 
society improves both social and economic development worldwide by laying the foundations for 
innovation and new business models.  High speed digital services are increasingly necessary for access to 
social services, education, health care and for success in business and farming operations. The OECD also 
measures and reports on the penetration and speed of broadband (defined as technology that enables high 
speed transfer of data) amongst OECD nations and Australia ranks at 50 among developed countries at the 
time of writing. 

There is an imperative for governments to adopt policy frameworks to encourage investment in 
infrastructure and competition in service delivery for high speed digital services and there are many forms 
of government encouragement around the world to establish high speed broadband infrastructure.   

The National Broadband Network (NBN) was established in 2008 to address the need for high speed 
broadband infrastructure and the initial budget of $15Bn grew to an estimated $96Bn in 2016, a significant 
expansion from the 2008 cost estimate.  

The cost of the NBN has since been forced down through a range of changes to the way services are 
delivered to premises – in most cases re-using the copper cable infrastructure that was to be abandoned 
and the cost of the NBN is now estimated to be about $50Bn.  The commercial structure is that the NBN 
will operate as a wholesale service provider and will enable many Retail Service Providers (RSPs) to offer 
services to customers. 

There is ongoing controversy about the services that will be delivered by the NBN, especially in regional 
areas. In larger metro and urban parts of the country, the NBN will provide direct cable based services 
(FttP, FttN, FttC, HFC etc1) which will deliver higher access speeds than are currently provided over copper 
telephone cables from Telstra Exchange Service Areas (ESA’s) – known as ADSL2. The NBN will provide cable 
based services in parts of Emerald and Blackwater, radio access in outer areas of these towns and in the 
Gemfields region, and finally satellite connection for the rest of the region using the new Sky Muster 
satellites3. 

This document shows the location of all residential and business premises and their current access to ADSL 
services, and how the NBN will provide access to their broadband services. Other service delivery options 
come from Internet Service Providers (ISPs) who wish to provide better services than are likely to be 
available from the NBN, and there is already activity in the Central Highlands region in this respect. 

The majority of businesses within regional Queensland have fewer than 5 employees and it is likely these 
businesses will not own private networks, but rather depend on reliable internet connections to conduct 
their business from ‘cloud’ based services. These organisations need high speed internet access and we 
discuss in this Audit document and the related Action Plan report how the Region might intervene in the 
market to increase infrastructure investment and choice for consumers.  

An important deliverable with this document is a Google Earth coverage map that shows every business 
and residential premise location in the Central Highlands, with current ADSL coverage, NBN coverage of the 
three technologies mentioned above, and then Telstra, Optus and Vodafone mobile voice and data 
coverage. In addition, we have shown the routes of fibre optic cables in the region because they are critical 
infrastructure to connect the region to low cost broadband services in South East Queensland. 

  

                                                           
1 FttP – Fibre to the Premises, FttN – Fibre to the Node, with copper cable to the premises, FttC – Fibre to the Curb, with copper running a shorter 

distance than FttN into the premises, HFC – Hybrid Fibre Coax, using the old cable TV networks established by Telstra and Optus in the cities in the 

1990’s in Australia) 

2 Asynchronous Digital Subscriber Line 

3 http://www.channelnews.com.au/sky-muster-problems-nbn-co-considers-plan-for-third-satellite/ 
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2. Technology Economics 

Among the barriers to the establishment of high speed networks is the high capital cost of laying optical 
fibre – the industry standard for bringing very high capacity to regions, communities and premises.  This is 
particularly relevant in the case of Queensland given its low population density and long distances from the 
source of low cost wholesale services – South East Queensland.   

It is generally accepted that government policy can impact the supply of and demand for broadband 
connectivity.  This paper focusses on an opportunity for the Central Highlands region to support greater 
competition in the supply of high quality broadband services by creating a government fibre network to 
reduce the wholesale cost of backhaul services for retail service providers.  

 
Figure 1: Technology Economics 

Figure 1 above shows four key elements of any decision to install new broadband infrastructure (revenues 
potential, Equipment, Operational and Backhaul costs) by third parties, whether they be large carriers like 
Telstra, Optus, TPG, or smaller regional operators such as Big Air, Wi-Sky or South West Wireless, to name 
examples from both ends of the service provider spectrum. These elements need to be in balance or to 
favour revenues over costs for any of these types of organisation to invest. We discuss each variable and 
how they might vary in regional areas in table 1 below: 

Cost/Revenue 
Elements 

Explanation Impact and Influence 

Revenue Goal So long as the first in provider can offer better service 
performance at a competitive price than the current 
ADSL and planned NBN services, they expect to capture 
most of the market in their new service area. If the 
market profit is likely to exceed costs, the supplier will 
be interested in investing. Small suppliers need a faster 
Return on Investment (RoI) that larger investors but are 
less risk averse in general. 

In order to attract service providers, the Council 
and / or local community groups can provide 
their own demand as a base revenue for an 
agreed provider who has been competitively 
selected. Peak bodies and community groups 
can cooperate to aggregate demand to help a 
preferred supplier reach their revenue goal. 

Equipment Costs Equipment used to deliver broadband capacity to homes 
has been dropping for many years and the cost per 
connected home has therefore reduced, making it easier 
for service providers to justify the capital cost of 
equipment. 

Means that target revenue goals are reducing – 
smaller communities can become economic for 
service providers. 

Operational Costs All operational control, most maintenance activity, 
customer connections and disconnections and billing 
services are centralized over many locations, allowing for 
increasing economies of scale for service providers. 

As with equipment costs, operational overhead 
per connected customer is dropping and this 
allows for smaller communities to become 
economic. 

Backhaul Costs The big issue for regional Australia and Queensland – all 
service equipment in the communities being served 
needs to connect back to a point of low cost wholesale 
internet access (backhaul) – for the Central Highlands 
region, this is in Brisbane. Backhaul costs are high in 
regional Queensland and the Central Highlands and can 
be 5-10 times the cost of backhaul in South East 
Queensland. There are limited opportunities at present 
for low cost backhaul with Telstra and the RBBP cable as 
the only viable options. This may change if other fibre 
optic cables in the region are commercialized. 

The impact of current backhaul prices is high 
and discourages service providers from 
infrastructure investment. The cost to provide 
new fibre optic cables over 870km to Emerald is 
prohibitive and so the goal has to be to reduce 
the cost of services over existing cables on this 
route. 

Table 1: Revenue / Cost Variables 

Equipment Costs

Operational Costs

Backhaul CostsCustomer Revenues

Revenues - Costs = Profit/Loss
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These variables and their relative importance are shown 
in the diagram opposite. Several important messages 
apply: 

 Greatest perceived risk for many new entrant 

operators in a region is the ability to win 

sufficient client revenues to justify the costs of 

service establishment and ongoing management. 

The ‘first in’ operator is likely to capture and hold 

most of the demand if they provide acceptable 

service. This increases the risk for second and 

subsequent operators and their investments, and 

so it may be that if a first in supplier is successful, 

the main competitors will be Retail Service 

Providers (RSPs) operating over the NBN 

infrastructure in the region. 

 Equipment and operational costs are dropping for 

operators and so interest is growing in offering 

services in regional areas and this means 

successively smaller communities can be served. 

 Backhaul costs are the biggest element of the cost equation to establish service in a new service area 

and all service providers we have spoken with confirm they cannot invest in most areas of 

Queensland because of these costs.  

3. Central Highlands Digital and Communications Audit 

 This digital and communications audit of the Central Highlands region, undertaken on behalf of the Central 
Highlands Regional Council (CHRC) and Central Highlands Development Corporation (CHDC), provides a 
detailed assessment of the telecommunications infrastructure in the region in order to identify where high 
speed services are not likely to be available.  We describe in detail what infrastructure/enablers currently 
exist throughout the Central Highlands region and how the 
region can best utilise them.  

This document identifies infrastructure and service gaps 
across the Central Highlands region and leads into a second 
stage document; an Action Plan which provides clear 
identification of what actions need to be progressed to 
address identified deficiencies or opportunities, while 
considering the opportunities of current and future growth 
and demand.  

 

The aim is to inform the Central Highlands region as to the current and likely availability of broadband 

services in the region and where it might be believed that better services are needed, how to understand 

the constraints and potential intervention approaches to improve broadband services in the region.  

  

Capital Cost Return and Depreciation - A

Client Revenues - Cost of Sale = X

Operational Costs = B

Backhaul Costs = C

Third Party Investment Decision

X  > A + B + C
RoI

by Node

CHDC

Digital and 

Communications

Audit

CHDC

Digital and 

Communications

Action Plan

 

Figure 2: Revenue / Cost Variables 
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3. Background  

The Central Highlands with its population of 31,083 

(2015-16), occupies a land area of 60,000 km2. It is a 

prosperous and vibrant region, which has a diverse 

economy based on:  

 A globally competitive coal mining industry,  

 Traditionally robust and resilient agricultural 

and horticulture sectors,  

 Dynamic small and medium businesses,  

 A growing tourism market supported by major 

natural attractions such as the Carnarvon Gorge 

and The Gemfields, and  

 Professional and government sectors.  

By way of comparison with another highlands region, the Toowoomba Region, Central Highlands 

contributes more per business to the Queensland economy than Toowoomba. The figures as provided by 

Remplan for 2015-16 and show the following economic performance comparisons and the conclusion that 

the Central Highlands produces 66% more GDP per business than the larger Toowoomba region. 

Toowoomba Region Central Highlands Region 

 Land area: 13,000 km
2
  Land area: 60,000 km

2
 

 Population: 163,232  Population: 31,083 

 Number of Businesses: 14,845 

Top 3: Agriculture – 3,185 (21%) 

 Construction – 2,409 (16%) 

 Transport & Warehousing – 883 (6%) 

 Number of businesses: 3,443 

Top 3: Agriculture – 1,302 (38%) 

 Construction – 465 (14%) 

 Retail – 141 (4%) 

 Gross Regional Product (GDP): $9.58 billion  Gross Regional Product (GDP): $3.69 billion 

 GDP per business: $645,335  GDP per business: $1,071,740 

Table 2: Comparison of GDP per business – Central Highlands Vs Toowoomba 

Central Highlands consists of fourteen communities ranging in size, population and key industries, and 

while mining dominates most of the region, many other industries flourish, particularly agriculture and 

construction.  

The following statistics have been drawn from Remplan, based on the 2011 census 

Community Population Key industries 

Emerald 14,821 24% mining / 9.2% construction / 7.7% retail 

Blackwater 5,001 51.6% mining / 8.5% accommodation & food / 4.0% construction 

Tieri 1,825 53.8% mining / 9.6% agriculture / 8.6% retail 

The Gemfields 1,777 27.0% mining / 16% agriculture / 12.4% retail 

Anakie 102 35.0% mining / 20% agriculture / 7.5% retail 

Springsure 1,704 35.1% agriculture / 19.2% mining / 6.6% construction 

Figure 3: Central Highlands Region 
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Community Population Key industries 

Capella 1,293 27.9% mining / 17.7% agriculture / 7.5% construction & retail 

Comet 137 47.5% agriculture / 17.5% mining / 6.3% construction 

Bluff 443 
31.2% mining & transport & warehousing / 8.1% construction / 7.3% 

agriculture 

Dingo 408 30.0% agriculture / 13.1% manufacturing & mining / 9.7% construction 

Rolleston 400 24.3% mining / 18.6% agriculture / 10% transport & warehousing 

Bauhinia 248 85.0% agriculture / 6.0% education & training / 3.8% mining 

Duaringa 507 
40.1% agriculture / 11.5% construction / 6.1% Information, media, 

telecommunications 

Carnarvon Gorge/Arcadia 

Valley 

Arcadia valley 

151 67.4% agriculture / 5.6% mining & Arts, Recreation / 4.5% wholesale 

Table 3: Population and Key Economic Drivers in each of the communities. 

While the mining companies tend to procure and manage their own telecommunication infrastructure, the 

remaining industries, particularly those in the smaller communities and rural and remote areas do not have 

the capital and leverage to influence the delivery of services they need. 

Government at all levels acknowledges the economic value of high speed broadband infrastructure being 

universally available to business and residential customers. Few businesses can operate without 

increasingly high-speed internet access to online services and applications, email, document storage, sales 

and marketing activity, customer engagement via their web site and increasingly necessary access to cloud 

applications. It is also important that competitive services are available as far as possible to support price 

and service quality competition. Broadband services are now a universal communications medium for 

voice, video and data services for both business and residential users.  

In many parts of Australia, particularly regional and remote areas, economies of scale do not permit the 

provision of high density services seen in larger metropolitan and urban areas. In regional areas, the lack of 

high-speed internet access increasingly limits access to cloud computing applications, slows data exchange 

and may stop audio and video messaging. These constraints lead to higher costs of doing business, slowed 

processes and a loss of competitiveness if modern applications can’t be used.  

Given that nearly 40% of businesses throughout the region are agriculture (1,300) and as such, rural based, 

there is need to address ways to deliver high speed broadband into these areas. 

From a residential perspective, increasingly education, entertainment and news comes over the internet, 

with increasingly rich content. This high-quality content requires high speed internet at affordable pricing. 

When these services are not available in regional and rural areas, customers lose access to these vital 

services we take for granted in the cities. Furthermore, the children of many families living on rural 

properties undertake mush of their early education via School of the Air, which is best accessed online, but 

requires high speed broadband and large data capacity. 
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Current Challenges 

As a starting point, the following challenges have been noted by the client: 

 Insufficient (ADSL) ports for growing consumption. The NBN activity has meant Telstra and other 

Internet Service Providers (ISPs) have largely stopped investing in DSLAM (Digital Subscriber Line 

Access Multiplexer) equipment used to deliver broadband over copper lines and so in many areas, 

there are no ports left for new connections. This means that until the NBN rollout is complete, in some 

areas there is no opportunity for land based broadband services. 

 Current infrastructure is not sustainable for current or future growth. This is largely ADSL equipment 

and as stated above, there is little or no investment and in any case, ADSL cannot deliver the necessary 

connection speeds needed for modern broadband connections. 

 Coverage is not reliable. Long ADSL lines provide poor connection speeds and cannot reach many rural 

customers due the copper line distance.  

 Connection to fibre is limited. Fibre connectivity to client premises is difficult to cost justify for the 

NBN in smaller towns and rural areas. A number of compromises are being planned or delivered 

including Fibre to the Node (FttN), Fibre to the Curb (FTTC), Hybrid Fibre Coax (HFC), terrestrial 

wireless, and the new NBN satellite services. In the Central Highlands area, Emerald and Blackwater 

have limited cable access under construction with the 

NBN, with the planned extent for Emerald shown to the 

right. We assume that much of Emerald will be connected 

via FttN or FttC and not by fibre, as discussed above.  

 During natural disasters access can be cut for long periods 

of time. This will be based on limited backhaul connections 

to major communication hubs such as Brisbane, and we 

are aware of the vulnerability of these links for Telstra in 

recent years, in January 2013 and August 2016 for 

example. 

 Power surges are frequent. Unreliable power supply can 

interrupt critical communications systems, especially in 

customer premises. In most cases core network systems 

are backed up with battery and generator systems, but 

client services may be interrupted on their premises. 

 Remote parts of the Central Highlands have very limited access. Basic copper line telephony will be all 

many remote users have, and sometimes they will have mobile phone coverage too, or perhaps not. 

Internet access will be via dial up access, limited ADSL or satellite connection. 

 There are black spots in different parts of the region. The Federal government has a mobile black spot 

program and in December 2016 three new mobile base stations were announced for the Central 

Highlands Region – Takarakka Bush Camp, Carnarvon Wilderness Lodge and the Carnarvon Gorge 

Visitor Centre, all to be provided by Optus via satellite connection because of limited backhaul options. 

The next round of black spot coverage will be announced in 2017. There are many other black spots in 

the region, principally for mobile services and competitively priced broadband services. 

 

 

Figure 4: NBN Fibre Deployment in Emerald 
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4. Digital and Communications Audit 

In developing the digital and communications audit the following process was used as shown below: 

  

Figure 5: Digital and Communications Framework 

 
The relevance of each layer to the audit is as follows: 
 
Mapping Residential and Business Premises: We have used the GNAF (Geocoded National Address File) 
information to plot the location of every recorded residential and business premise in the Central 
Highlands. This allows us to assess the number of premises covered by the various forms of broadband 
service infrastructure shown in the diagram above. 
 
Telstra Exchange Service Area (ESA) information: The Telstra exchange service areas are the traditional 
areas for cable networks and are similar in area to the way NBN services will be delivered. This base layer 
makes comparison with other technologies convenient. 
 
NBN Rollout Plan: The next overlay in our mapping activity is to show where NBN cable, radio and satellite 
services will be delivered in the Central Highlands region. 
 
Aggregated State Government Fibre Routes: An important asset base that has the potential to offer lower 
cost backhaul to the region for third party service providers. 
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Optus Fibre Routes: At one of the two largest competitors to Telstra, Optus is an important potential 
service provider if their economics and strategic intent apply to the Central Highlands region. Optus has no 
fibre in the Central Highlands region but their ‘Reefnet’ cable from Brisbane to Cairns partly bridges the 
backhaul route from the Central Highlands to Brisbane and so is a partial solution for Optus if there is low 
cost access to the region from government fibre assets such as are owned by Ergon (Energy Queensland) 
and Queensland Rail. 
 
Vocus (Nextgen) Fibre Routes: This infrastructure is referred to as the RBBP cable from Brisbane to Darwin 
and which passes through the Central Highlands region. At present this cable offers better backhaul pricing 
that is available from Telstra for the region and is used for example by South West Wireless to provide new 
broadband services in the Central Highlands. 
 
Other Infrastructure Providers: We refer primarily to satellite service providers such as Speedcast who are 
a large aggregator and reseller of satellite demand (they have no satellites of their own) and who are likely 
to offer competitive access services in the Central Highlands region. This technology may be cost effective 
for small communities too far from fibre optic cables for cable or microwave radio linking from those fibre 
optic cables. 
 
Private Broadband Providers: These organisations and their economic drivers have been discussed in 
Section 2, Technology Economics. In our view, these smaller and nimble organisations are most likely to 
respond to the need for high speed broadband services if their economic drivers are positive.  
 
Mobile Voice and Data Providers: This part of the industry experiences rapid change and significant 
investment in new technologies, driven by highly competitive and profitable markets for smart phones and 
tablets that need high speed digital access services. There are a number of reasons why this layer of 
communications is important: 
 

• Download speeds for data on the current 4G mobile devices can be in excess of 10Mb/s in good 
coverage areas and this is likely to exceed ADSL speeds in much of the Central Highlands region. 
While costs can be high based on data caps, competition between the mobile service providers 
(Telstra, Optus and Vodafone) in the cities is driving up download limits and these benefits translate 
to country areas. This means that over time download costs from mobile devises are dropping and 
closing the gap to ADSL and potentially other services. 

• The transition to 5G services by 2020 will bring significant increases in download speeds to mobile 
devices and an increase in the numbers of base stations required all over the country to conserve 
radio spectrum. It is unlikely that regional areas like the Central Highlands will get the same density 
of 5G base stations but some hybrid of 4G/5G will overall increase broadband access across the 
region.  

• If lower backhaul costs can be achieved in the region, this will attract Optus and Vodafone to 
compete in the district, increasing competition and access to mobile download options. 

• In our view, mobile broadband access will continue to attract strong market demand and benefit the 
region – especially if backhaul prices are reduced. 
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4.1. Layer 1: Exchange Service Area (ESA) Demand Mapping 

We have mapped every registered business and residential address in this first layer, using GNAF data. This 

is the primary information required to assess coverage in the region. Figure 6 below is an example. The full 

set can be found in Appendix 1. 

 
Figure 6: Example – ESA Mapping 

 

4.9 Layer 2: Telstra Coverage Information 

Telstra are cooperative but unlikely to be able to help at the moment for the following reasons: 

 Their backhaul to the region is too expensive for local service providers to invest in distribution 

infrastructure – unlikely they will change their pricing until a significant threat to their revenues and 

customer retention is evident. 

 They are reliant on the NBN for retail distribution services and will not compete with the NBN 

because they have been paid for their local access network (copper cables and ducts). There has 

been a recent example where Telstra was invited to build a network distribution solution in a 

regional area that would have bypassed their and the NBN’s planned network infrastructure. Telstra 

declined. 
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4.3. Layer 3: NBN Rollout Plan 

The NBN offers a range of connectivity to residential and 

business premises in Australia. Fibre to the Premise (FttP) 

offers the highest speed connection and is not planned for 

the Central Highlands region. 

 

Fibre to the Node utilises existing copper cables to connect 

into the residential and business premises to save the cost 

of lead-in fibre cabling and as a result has some limitation 

on connection speed. This option is used for parts of 

Emerald and Blackwater. 

 

In the cities, again to reduce the cost of premises 

connection, the NBN is re-using ‘cable TV’ networks known 

as HFC (Hybrid Fibre Coax) which also imposes some 

connection speed limitations. HFC is not available in Central 

Highlands and is not an option. 

 

For much of the Central Highlands region, fixed wireless 

connections to premises will be used to avoid cabling costs 

to or near premises, such as been deployed at The 

Gemfields. 

 

For the more remote areas of the region, the NBN satellite 

service will be the connection of last resort. 

 

  

Figure 7: NBN Deployment Methods 
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The NBN coverage for the Central Highlands is summarised as shown in the following diagrams for Emerald, 

Blackwater and The Gemfields. 

We estimate only 35% of the populations in Emerald and Blackwater will receive cable access to NBN 

services. 

 
Figure 8: Emerald (fixed line) 

 

 
Figure 9: Blackwater (fixed line) 

 



 

13 | P a g e  

 
Figure 10: The Gemfields (fixed wireless) 

At present, the press is critical of the NBN results delivered to consumers, especially in regional areas, but 

we need to understand that the NBN is likely to address and resolve matters of contention and reliability 

and so the current situation is not what the Central Highlands has to contend with in the future – more 

likely consumer grade, contended broadband services. The NBN has recently acknowledged that they may 

not meet all consumers’ expectations through their advertised cable, radio and satellite access services, 

and now welcome enquiries for the provision of improved infrastructure – at additional cost. We have 

determined their criteria for assistance to improve infrastructure in the Action Plan document. 

The NBN is focussed on the delivery of asymmetrical4 services to residential customers in the first instance 

across the country.  

4.4. Layer 4: Aggregated State Government Fibre Network 

There is awareness in the telecoms industry that if all the State government assets (ie. Energy Queensland, 

Queensland Rail and Powerlink) were consolidated, a single and extensive fibre network would result. 

Marginal costs would mean backhaul costs into the Central Highlands region would be very low – thereby 

attracting a range of service providers. We believe that if this project proceeds, it could reduce backhaul 

costs to South East Queensland by a significant factor. The following diagrams show Energy Queensland 

fibre routes in Emerald, Blackwater and Rolleston. 

                                                           
4 Download speed significantly exceeds upload speed. This meets most domestic needs but may not suit businesses that seek a more symmetric 

arrangement such that video conferencing and cloud based applications will work well. 
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Figure 11: Energy Queensland – Emerald 

 

 
Figure 12: Energy Queensland – Blackwater 

 

 
Figure 13: Energy Queensland - Rolleston 
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Queensland Rail generally has fibre deployed in the rail corridor. In the case of Central Highlands, as well as 

Emerald and Blackwater, the rail corridor also connects some of the smaller communities previously 

mentioned. (ie. Comet, Bluff, Dingo and Duaringa). 

 
Figure 14: Queensland Rail Corridor 

 

Powerlink does carry fibre cable along its route. While it doesn’t intersect with any communities within the 

region, it could be part of an overall aggregated solution. 

4.5 Layer 5: Optus Fibre Routes 

Optus are cooperative and advise they have a budget to prove they are willing to intervene in regional 

areas where there are poor services. The Action Plan document describes the Optus investment criteria. 

However, as previously noted, Optus’ Reefnet fibre route running up the Queensland coast (Green), could 

potentially link with State Government infrastructure ie. Queensland rail (Red) and Powerlink (Light & dark 

Blue) resulting in it being a viable backhaul provider. 

 
Figure 15: Optus’ Reefnet – A potential Backhaul Solution. 

4.6 Layer 6: Vocus Communications Fibre Route 

Vocus Communications (Nextgen) is the owner of the Regional Blackspot Backhaul Program (RBBP) cable 

from Brisbane to Darwin and already supplying backhaul capacity to a number of wireless Internet Service 

Provider (ISP) sites in the Central Highlands region. Vocus want to be part of expanding broadband services 

along the RBBP cable route. 

Their RBBP cable through the Central Highlands region has a lower cost than Telstra backhaul, but this only 

attracts infrastructure investment for the larger communities. We believe that Vocus are constrained by 

their contracted pricing with the Federal government and may not be able to reduce their prices at this 

stage. The following figures show the cable mapping for Emerald and Blackwater. It is also worth noting 

that there is a Controlled Environment Vault (CEV) at Rolleston, similar to the one in Emerald. 
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Figure 16: RBBP – Emerald 

 

 
Figure 17: RBBP - Blackwater 

4.7 Layer 7: Other Infrastructure Providers 

We have focussed on satellite communications in this section, and the trends towards more satellites with 

increasing capacity for download speeds may disrupt parts of the market dedicated to terrestrial access to 

broadband services. At present the two new NBN Sky Muster satellites are expected to experience 

performance constraints as customer numbers build and as with all shared capacity systems, the access 

speed for individual users will decline.  

We expect the following trends will impact the ability of satellite technology to support the delivery of 

broadband services in the Central highlands region: 

 The NBN satellite systems are aimed at domestic customers and so some contention is likely with 

variable download speeds over time. We have measured a sample of download speeds in the Central 

Highlands and in general they are fast and effective compared to current ADSL or other access 

services.  
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 New small satellites (sometimes called Cube Satellites) are low in cost to build and launch and may 

change the economics of satellite service delivery. These satellites may compete with Sky Muster and 

meet some residential needs. 

 Overall, prices will come down for domestic type satellite services in the next 5 years. 

 These newer satellite services are not likely to support business grade services effectively. 

 

4.8 Layer 8: Private Broadband Providers 

The private sector is investing in a variety of fixed wireless 

technology to offer an alternative to the NBN and companies 

such as South Western Wireless, Wi-Sky and BigAir have 

distribution systems that have a structure similar to that as 

shown to the right. In this way larger communities can be 

connected to smaller areas of demand via radio links as 

shown, with the key economic determinant being the 

demand value at the major node – normally constructed 

along a fibre optic cable route where backhaul costs are 

acceptable. 

 

4.9 Layer 9: Mobile Voice and Data Providers Coverage 

Telstra 4G Coverage – The three mobile providers (Telstra, Optus and Vodafone) are operating in a 

competitive and profitable part of the telecommunications market and they invest more in their mobile 

technology than in any other area since the advent of the NBN.  This market changes technology platforms 

increasingly often (2G, 3G and now 4G) to meet market demand for download services for smart phones 

and tablets. The next significant investment will be in the rollout of 5G technology from 2019 and this will 

deliver significantly faster download speeds (up to 100Mb/s) to mobile devices. Many in the industry 

consider the advent of 5G services will support many broadband demand requirements and reduce the 

demand on fixed services such as those delivered by the NBN.  

While this potential competition with the NBN is speculative, it will be a potentially valuable alternative to 

NBN services, especially where they offer limited access speed. 

In order to deliver 5G services, many more base stations are needed to conserve radio spectrum and this 

expensive development of service providers’ networks will probably not be economic in some regional 

areas due to the poor economies of scale. We believe that in regional Australia and the Central Highlands 

area there will be a hybrid 4G/5G approach where high speed services in Emerald and Blackwater are likely, 

and the current 4G approach will apply in other parts of the district. 

A critical element of encouraging investment in 4G/5G in the region is to achieve the reduced backhaul 

costs discussed earlier, to attract competition from Optus and Vodafone.  

In summary, mobile technologies will increasingly become a viable alternative to NBN and other service 

provider technologies, especially for those on the move. If Optus and Vodafone can justify increased 

Figure 18: Regional Fixed Wireless Topology 
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infrastructure in the region, competitive pressures will deliver lower costs and evolving technology will 

facilitate increasing download speeds. 

 
Figure 19: Telstra 4G Coverage 

 

 
Figure 20: Telstra 3G Coverage (as provided on their website) 
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Optus has stated in a recent meeting that they are keen to engage with the region to investigate 

opportunities to further extend their service network and would be willing to provide their current 

coverage mapping. In the meantime the following diagram shows what is currently available on their 

website. 

 
Figure 21: Optus 4G Coverage (as provided on their website) 

It is interesting to note that the Optus coverage map indicates that Optus appears to be planning to expand 

its 4G coverage in the following areas: 

 Tieri 

 Between Dingo and Duaringa 

 Between Emerald and Springsure  (including around Gindie) 

 As well as coverage around Comet not currently well serviced by Telstra 

 

Vodafone appears to have 4G coverage in the region as shown.  

 
Figure 22: Vodafone 4G Coverage (as provided on their website) 
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5. Gap Analysis 

The following shows the telecommunications infrastructure as currently available for each community. 
Where the infrastructure is not available constitutes the gaps in telecommunications that are impacting the 
economic capability and social fabric of that particular area of the Central Highlands Region. 

5.1 Emerald 

NBN has almost finished deploying Fibre to the 

Node (FTTN) infrastructure through South 

Emerald. Most of which is now available for 

connection (purple). Building has now begun on 

the north side of the river (brown).  

The Regional Backbone Blackspots Program 

(RBBP) fibre route (red) passes through Emerald 

and is currently being accesses by South West 

Wireless to provide their current services in the 

region. 

Energy Queensland has a fibre network in North 

Emerald (green). However, at this time it is only 

available for its own use and not accessible to the 

public. 

Queensland Rail’s fibre route (dark red) extends 

along its rail corridor. However, at this time it is 

only available for its own use and not accessible 

to the public. 

 

 
 
  

Figure 23: Emerald’s Telecommunications Infrastructure 
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5.2 Blackwater 

NBN has almost finished deploying FTTN 
infrastructure through Blackwater. Most of 
which is now available for connection (purple). 
Building is still being carried out on several 
small pockets (brown), which should be 
finished soon. 

The RBBP fibre route (red) passes through 
Blackwater, but as yet is not being utilised. 

Energy Queensland has a fibre network in 

Blackwater (green). However, at this time it is 

only available for its own use and not 

accessible to the public. 

Queensland Rail’s fibre route (dark red) 

extends along its rail corridor. However, at this 

time it is only available for its own use and not 

accessible to the public. 

 

 
 

5.3 Tieri 

NBN has finished deploying FTTN 
infrastructure through Tieri and all sites are 
available for connection (purple). 

The only other fibre-based infrastructure in the 
proximity of Tieri is Powerlink, with its 
powerline corridor 11 km to the east. 
  

Figure 24: Blackwater’s Telecommunications Infrastructure 

Figure 25:  Tieri’s FTTN Infrastructure 
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5.4 Capella 

There is currently no fibre infrastructure in 
Capella.  

NBN future planning shows Capella will receive 
FTTN in July-December 2018. 

Gai Sypher, Central Queensland University (ex 
Central Highlands Councillor) who lives 14 km 
north of Capella, utilises NBN’s Sky Muster 
satellite for her internet connectivity and stated 
that she is pleased with the service. 

However, Capella has been noted amongst the 
recipients of 4G small cell infrastructure in 
relation to the Black Spots program, as 
announced on 18 May 2017 by the Minister for 
Innovation, Science and the Digital Economy and 
Minister for Small Business, The Honourable 
Leeanne Enoch. 

 
 

5.5 The Gemfields 

The NBN mapping shows that it has deployed 
fixed wireless throughout The Gemfields. 
However, from discussion with locals, it appears 
that due to the topography of the area, the fixed 
wireless works well in Rubyvale, but not well in 
Sapphire. 

However, Sapphire is on Council’s priority list of 
sites for inclusion in the third round of Black 
Spots funding. 

It is important that there is sufficient broadband 
capacity in The Gemfields, as they are a major 
tourist destination for the region, at which time 
(Easter – June) the population doubles and the 
mobile network can’t cope. 

  

Figure 26: Capella 

Figure 27: The Gemfields’ Fixed Wireless Coverage 
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5.6 Anakie 

Anakie currently has no fibre infrastructure and 

poor mobile coverage. However it is one of 

Council’s priority sites for the third tranche of 

the Black Spots Program. 

Of note is that both the RBBP and Queensland 

Rail traverse Anakie. 

 

 

 

 

5.7 Springsure 

Springsure currently utilises ADSL for broadband 
connectivity. As well, there is 4G mobile 
coverage that, as well as telephony, provides 
high speed broadband connectivity within the 
town and for approximately 10kms out of town. 

NBN future planning shows Springsure will 
receive FTTN in July-December 2018. 

Beyond the ADSL in town and the 4G’s 10 km 
limit, all broadband connectivity is by way of 
satellite.  

Discussions were conducted with several users of 
NBN’s Sky Muster satellite service. Their 
comments were as follows: 

Figure 29: Springsure 

 Alison McIver, Coordinator Area Office Springsure/Rolleston, CHRC 

- Lives 18km SW of Springsure 
- Speed (rated 25mbps download, 5 mbps upload 30 - 35 GB data limit) fine for online banking / Google 
searches etc. Monthly data limit sufficient for requirements. (cost: $50 per month) 

 Patricia Godwin, Beef cattle property owner 
- Lives 100km WSW of Springsure 
- Sky Muster working well now, but 6-12 months prior it was having a lot of teething problems 
  (ie. used to go offline daily) 
- Has a child doing distance education – now no problems 
- Able to run WiFi around the homestead and adjoining sheds and silos. 

  

Figure 28: Anakie showing both RBBP and rail corridor 
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5.8 Rolleston 

Rolleston currently has no fibre infrastructure 
and poor mobile coverage.  

The NBN has it listed for Satellite only. 

However, the RBBP traverses the town and 
there is a CEV in close proximity.  

South West Wireless has been investigating the 
viability of accessing that to provide broadband 
connectivity to the region. 

 
 

 
 

 

 Sandy Knight, part-time librarian at both Springsure and Rolleston, lives 50km south east of 
Rolleston. She has a Sky Muster satellite connection and is happy with the service. She wasn’t able to 
provide speed test data, but noted that speeds were fine and she hasn’t overstepped her monthly 
data limit. 

 Trina Patterson has a Santa Gertrudis cattle stud 20 km west of Rolleston. Her Telstra mobile service 
fluctuates. At the time of discussion there were no bars. 
She has had a Telstra broadband connection for a number of years. However, more recently she has 
taken up an Optus broadband account with a 200GB per month data limit for $90 per month. 
The following is a speed test comparison of the two accounts: 
- Telstra  Ping: 739ms   Download: 4.06mbps    Upload: 0.07mbps 
- Optus   Ping: 65ms   Download: 5.55mbps   Upload: 0.59mbps 

 

5.9 Comet 

Comet currently has no fibre infrastructure and 

poor mobile coverage.  

The NBN has it listed for Satellite only. 

Of note is that the RBBP is in the vicinity, and 

the rail corridor runs adjacent to the town. 

 
  

Figure 30: Rolleston showing the RBBP fibre route 

Figure 31: Comet showing RBBP and rail corridor 
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5.10 Bluff 

Bluff currently has no fibre infrastructure and 

poor mobile coverage.  

The NBN has it listed for Satellite only. 

Of note is that the rail corridor runs adjacent to 

the town. 

 
 
 
 
 
 

 
 

 

5.11 Dingo 

Dingo currently has no fibre infrastructure and 

poor mobile coverage.  

The NBN has it listed for Satellite only. 

Of note is that the rail corridor is in close 

proximity to the town. 

 
 
 
 
 
 

 

5.12 Duaringa 

Duaringa currently has no fibre infrastructure 

and poor mobile coverage.  

The NBN has it listed for Satellite only. 

Of note is that the rail corridor runs adjacent to 

the town. 

 
  

Figure 32: Bluff showing the rail corridor 

Figure 33: Dingo showing rail corridor 

Figure 34: Duaringa showing rail corridor 
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5.13 Bauhinia 

Bauhinia currently has no fibre infrastructure 

and poor mobile coverage.  

The NBN has it listed for Satellite only. 

 
 
 
 
 
 
 
 
 

 
 

Table 4 below summarises the current connection capabilities of each of the communities previously 
discussed. 

 

Figure 35: Bauhinia 
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Community NBN Telstra Optus RBBP 
Energy 

Qld 

Qld 

Rail 
Powerlink SWW 

 FttN 
Fixed 

wireless 

Sky 

Muster 

Internet 

(ADSL) 
Mobile Internet Mobile     

 

Emerald 
B-69 

NB-2,559 
- - 

B-562 

NB-8,075 
Yes - Yes Yes Yes Yes - Yes 

Blackwater 
B-111 

NB-3,003 
- - 

B-111 

NB-3,003 
Yes - - Yes Yes Yes Yes - 

Tieri 
B-14 

NB-646 
- - 

B-14 

NB-646 
Yes - - - - - Yes - 

The Gemfields - 
Yes 

(Rubyvale) 
- 

B-2 

NB-632 

(Sapphire) 

Yes - Yes - - - - - 

Anakie - - Yes - - - - Yes - Yes - - 

Springsure 
Yes 

(Planned) 
- - 

B-41 

NB-579 
Yes - - - - - - - 

Capella 
Yes 

(Planned) 
- Yes 

B-36 

NB-667 
Yes - Yes - - Yes - - 

Comet - - Yes 
B-1 

NB-145 
- - Yes Yes - Yes - - 

Bluff - - Yes 
B-6 

NB-366 
- - - - - Yes - - 

Dingo - - Yes 
B-0 

NB-146 
- - - - - Yes - - 

Rolleston - - Yes 
B-1 

NB-153 
Yes Yes Yes Yes Yes - - (Planning) 

Bauhinia - - Yes 
B-0 

NB-4 
- - - - - - - - 

Duaringa - - Yes 
B-5 

NB-247 
Yes - - - - Yes - - 

Carnarvon Gorge/ 

Arcadia valley 
- - Yes 

B-0 

NB-21 
- - 

Yes 

(satellite) 
- - - - - 

Table 4: Telecommunications Connectivity – by Community (N.B. In NBN & Telstra ADSL columns: ‘B’ = Business; ‘NB” = Non-business) 
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6. Options to Close Gaps 

Closing coverage gaps is the subject of the Action Plan discussed earlier – the companion report to this 

document. We summarise the options below to help complete this discussion. 

1. Liaise with the NBN re possible opportunities to expand on the planned fibre infrastructure rollout. 

The NBN has acknowledged that they may need to augment their network and have recently 

established a new process to listen to concerns, consider options and respond to these enquiries. We 

believe that any such extension to NBN network infrastructure is at additional cost to the 

community. The benefit of this option is that it extends access to all the NBN Retail Service Providers 

(RSPs) and so competitive benefits are also extended to customers. 

2. Investigate whether Telstra, Optus, or Vodafone have an appetite to expand their 4G coverage 

throughout the region, utilising for example, a joint approach for mobile blackspot funding. In doing 

so, the opportunity would be to create additional points of presence that may be accessible to next 

tier service providers. 

3. Investigate the likelihood of subsequent rounds of the Building Better Regions Fund (BRRF), 

particularly the infrastructure Stream to support third party investment in the region – potentially to 

take a project with negative Return on Investment (RoI) to positive financial projections.  

4. Investigate opportunities to gain access to State Government fibre infrastructure as a primary source 

of cost-effective backhaul. This would potentially be the catalyst for a range of broadband service 

providers to consider delivering services across a broader area of the region. 

5. CHRC and CHDC to become expert facilitators, encouraging industry peak bodies and communities to 

play an active role in aggregating demand and engaging with a range of service providers. 
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6. CHRC and CHDC might decide to contribute to critical infrastructure projects through the offer of ‘in 

kind’ support from the use of buildings, land, power access or other asset use with marginal costs. 

This would be either on a competitive basis or open access to any interested providers on a first 

come first served basis. 

7. CHRC and CHDC might decide to contribute cash to critical infrastructure projects to get them 

working initially – an example might be to meet the cost of a microwave link to connect a distant 

community to a viable project with a larger community to support. In this case, a one-off 

contribution might bring in more consumers who otherwise would have limited service options. 

This would have a similar competitive structure to that of the Mobile Black Spot Program funded by 

the Federal government. 

8. CHRC and CHDC might decide to contribute their own broadband demand to a project for a limited 

time to provide a base load revenue to support the start of a new service provider in the region. 

Again, likely to be offered on a competitive basis for a limited period and subject to a Service Level 

Agreement (SLA) with the chosen service provider. 

9. CHRC and CHDC could actively campaign for the 2017 Mobile Black Spot Program to attract more 

mobile infrastructure to the region. This document and its coverage summaries would support that 

initiative. 

7. Using the Google Earth Coverage Map 

This application has been developed as a companion to this document and reflects the infrastructure layers 

and coverage described in figure 5 earlier. This mapping tool has to following features and can be used to 

assess access to broadband services anywhere in the Central Highlands region as follows: 

 Layer 1 shows all business and residential premises located in the region, associated with Telstra 

Exchange Service Areas (ESAs) and is the base upon which other layers are turned on to assess what 

services are available for any premise or group of premises in the region.  

 All other layers can be turned on or off to determine whether ADSL, NBN (cable, radio or satellite) or 

mobile network coverage (Telstra, Optus or Vodafone) is present in this location. 

 The location of fibre optic cables can be turned on or off as well, to allow an understanding of 

backhaul capacity location with respect to demand. 

This allows an analysis of any group of premises and to identify gaps in infrastructure and service 

availability.  
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8. Summary and Recommendations 

This document describes telecommunications infrastructure gaps in the Central Highlands Region and 
advises that with the advent of the NBN in 2008, investment in other telecommunications infrastructure – 
other than mobile networks – has largely stopped on the basis that the NBN will provide the core 
infrastructure for new age telecommunications services in Australia. It is generally accepted that the NBN 
will not be able to meet the requirements of all residential and business customers in Australia, largely 
because of budget limitations.  
 
There are likely to be services gaps in the Central Highlands Region that the NBN will not address. Third 
party service providers are recognising the commercial opportunity to build new infrastructure to meet 
requirements in these gaps all over Australia and one option for the region is to understand the investment 
economics for these service providers and where appropriate, find ways to attract them to the region. 
 
Mobile service providers are continuing to invest heavily in their networks, and the advent of 5G platforms 
in the next few years will require significant investment across the country, with most infrastructure going 
to higher density cities. It is important to attract competitive infrastructure in the Central Highlands 
through lower cost backhaul and continued success in the Mobile Black Spot Program. 
 
Finally, the presence of state government fibre optic assets in the region is very important for the reduction 
of backhaul costs, which in turn will attract more service providers and infrastructure investment. 
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9. Appendix 1: Exchange Service Area (ESA) Demand Mapping 

The following maps show business and non-business address locations based on Geocoded National Address File (G-NAF). 

ADSL connection is currently available in diminishing strength within 1, 2, and 3 km radii from each Telstra Exchange. 

9.1 Central Highlands Region  

Key to this and following maps: 

        Business 

         Non-business 
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9.2 Emerald  

Business addresses Non-business addresses 
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9.3 Blackwater 

Business addresses Non-business addresses 
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9.4 Tieri  

Business and Non-business addresses 
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9.5 Capella  

Business and Non-business addresses 
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9.6 The Gemfields (Sapphire and Rubyvale) 

Business and Non-business addresses 
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9.7 Springsure  

Business and Non-business addresses 
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9.8 Rolleston  

Business and Non-business addresses 
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9.9 Comet  

Business and Non-business addresses 
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9.10 Bluff  

Business and Non-business addresses 
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9.11 Dingo  

Business and Non-business addresses 
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9.12 Duaringa  

Business and Non-business addresses 
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9.13 Anakie 

Business and Non-business addresses 

 
9.14 Bauhinia 
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Business and Non-business addresses 

 


