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“Farmers increasingly need to harvest and store not just food and fibre products but
information and data… Big data undoubtedly has the potential to have a revolutionary
effect on agriculture”, (Australian Farm Institute1).
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Source: Australian Farm Institute. Farm Policy Journal, Autumn 2015.
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Executive summary
Rural areas must diversify economically in order to survive and ideally thrive. While agriculture
has been the backbone of the rural Victorian economy for more than 150 years, technological
improvements, including mechanisation, the development of synthetic fertilisers and
pesticides/herbicides, have seen a steady decline in rural population as farms become larger,
farming becomes less labour intensive and requires fewer people, both directly and indirectly,
to support its operations.
The increasing digitisation of agriculture, as well as the wider business community, provides
potential benefits and threats for rural Victoria. On the one hand, it provides an opportunity for
rural Victorian communities to diversify their economies, support the formation of new
businesses, enabled by modern, reliable, high-speed communications infrastructure, and
retain existing or even attract new, residents. On the other hand, if infrastructure inequality
becomes pronounced, it has the potential to increase the rate of loss of rural residents and
businesses to larger regional and metropolitan centres.
There are currently a number of telecommunications infrastructure projects occurring across
rural Victoria designed to improve mobile and internet connectivity, and close the gaps
between rural and urban Victorians. For example, both the National Broadband Network and
the Federal and Victorian State Governments’ Mobile Blackspot Program are currently being
rolled out across rural Victoria. While some rural communities have access to fast and reliable
mobile and internet connectivity, many others have yet to benefit from these programs, and
with many rural communities waiting until 2020 for connection to the NBN, will be unlikely to
for some time.
Despite the rollout of these programs, and the improvements they are expected to bring to
rural Victoria, many growers and rural businesses continue to experience issues with mobile
and internet connectivity that would be considered substandard in larger regional or
metropolitan centres. These issues range from the relatively simple, including missed or
dropped mobile telephone calls on farm or for employees in the field, through to the more
complex such as lag and latency issues impacting on businesses’ ability to make use of cloudbased productivity enhancing services such as Office 365, Dropbox, Skype, Xero and
SharePoint.
As well as generating significant frustration among growers and employees, these issues can
have a significant economic impact. This paper estimates that for farm businesses across the
Wimmera Mallee:
▪
▪

poor mobile phone reception reduces farm profits by $2 per hectare
poor internet coverage reduces farm profits by $3 per hectare.

Combined, poor connectivity has the potential to reduce farm profitability by approximately $5
per hectare across the grain belt, equivalent to $15,000 per annum for the average (3,000
hectare) Victorian grains property.
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This does not account for lost opportunity, related to growers’ inability to partake in the nascent
digital revolution in agriculture. A recent economic analysis undertaken by Birchip Cropping
Group and RMCG for Regional Development Victoria, estimated that implementing digital
agriculture technologies on farm could lead to an increase in profitability of up to $70 per
hectare. While the impact that poor mobile and internet connectivity may have on growers’
ability to realise this figure is not yet fully understood, the increase in the amount of data being
downloaded, and more critically uploaded, will place further demands on rural
telecommunications infrastructure.
The lack of mobile connectivity also creates significant Occupational Health and Safety risks
for farm and rural business employees who, if injured in areas outside of sufficient mobile
phone coverage, may struggle to seek aid from employers or emergency services. This is of
particular importance given recent research that shows 30 per cent of work related deaths in
Victoria occur on farms, despite farm workers making up only 3 per cent of the workforce
The limitations of rural mobile and internet connectivity also place significant restrictions on
the ability of small to medium rural businesses to make use of digital technologies or engage
in digital transformation. This paper estimates that for non-farm businesses:
▪
▪

poor mobile reception increases costs by 2 per cent, or reduces profits by 16 per cent
poor internet reception increases costs by 1 per cent, or reduces profits by 8 per cent.

Thus, combined, connectivity related issues may already be leading to profitability losses of
up to 24 per cent for small to medium rural businesses. For a growing commercial enterprise,
this significant reduction in profit may provide an incentive to relocate to larger regional or
metropolitan centres with faster, more reliable connectivity.
At the minimum, this digital inequality risks further increasing the gap between rural and
metropolitan communities, based on their ability to reduce overheads, diversify or participate
in emerging industries and sectors that are, or may one day be, reliant on fast, reliable
connectivity. Any actions, either intentional or not, that increase digital inequality between rural
and metropolitan Victorians risks impeding rural communities’ ability to diversify their
economies and increase opportunities for residents, potentially increasing, rather than
decreasing the rate of migration away from rural communities.
It should therefore be of significant concern that the 2017 Australia Digital Inclusion Index
(ADII) notes that the gap between rural Victorians and those in metropolitan centres has
increased over the last 12 months, despite the continued roll out of the NBN. It further reports
that the Victorian ‘Capital–Country’ gap, the difference in the quality of services available to
rural residents and those living in metropolitan Melbourne, is the largest of all states, with rural
residents recording a 2017 score 17 per cent lower than their Melbourne-based counterparts.
Careful consideration must therefore be given to ensuring that, in the process of improving
digital infrastructure across Victoria, digital inequality is considered and carefully managed, to
ensure that rural areas are not further disadvantaged.
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Introduction
Following on from the mechanical and green revolutions of the 20th Century, the agricultural
sector, both in Australia and globally, is in the early stages of a digital revolution, enabled by
the increasing use of digital technologies on-farm and across the agricultural value chain. The
uptake of digital agricultural technologies has the potential to add significant value to the
Australian grains industry. The widespread adoption of digital agricultural technologies across
the grains value chain could result in an increase in value to the industry of up to $125 per
hectare per year2.
A recent economic analysis of a data co-op estimated that the benefits of well-managed data
could be up to $70 per hectare per year for growers. Grower-sourced data can also provide
significant benefits across the grains value chain through traceability, market access and
marketing.
If Australia becomes a leader in digital agriculture and is able to export services to other
countries employment could be provided for agricultural data scientists and analysts, software
and hardware developers.
Through its work in digital agriculture, BCG has identified three key barriers to the successful
implementation of digital agriculture: connectivity; capability; and trust3. This paper aims to
better understand grower perspectives of connectivity, and the potential impacts of
connectivity on the implementation and operation of digital agriculture across Australian grains
farm and rural communities.
Connectivity is one of the priorities of the Loddon Campaspe Regional Partnership. The
Victorian Government has budgeted $45 million across Victoria in 2017/18 to the Connecting
Regional Communities Program to ‘support digital initiatives such as broadband trials, digital
agricultural applications and blackspot minimization’4.
This report presents a preliminary economic analysis of the impacts of poor mobile phone and
internet connectivity on regional areas, with supporting case studies providing a more in-depth
view on the perspectives and activities of growers and regional businesses. The findings of
grower workshops, conducted as part of a joint BCG/RDV investigation into the feasibility of a
grower data cooperative (BCG 2017), have also been referenced where appropriate.
The figures presented in this report are preliminary, are based on a limited number of cases,
and could be strengthened through further research including a larger number of businesses
and farmers. Further analysis and more detailed, including surveys of a broader range of
growers and businesses across rural Victoria, is recommended.
Furthermore, it remains unclear whether the challenges being faced by growers and rural
businesses, particularly with regard to internet connectivity, result from issues with the

2
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BCG 2017
BCG 2017
http://www.rdv.vic.gov.au/regional-partnerships/loddon-campaspe
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infrastructure itself or from the activities and actions of the various retailers that package and
resell these services onto the public.

What is ‘connectivity’?
Connectivity covers a broad range of communication technologies:
▪
▪
▪

Phone (mobile and landline)
Internet
Private wireless networks, which include an on-farm Wi-Fi network or a larger network such as
GWMWater’s Taggle network

These connectivity modes require different mixes of private and public infrastructure. While
delivered largely through public infrastructure, an internet connection can be substantially
improved with private infrastructure, e.g. through a point-to-point or point-to-multi-point
connection. This is also the case with a mobile phone signal, which can be improved with a
booster. Internal Wi-Fi networks, which are entirely private infrastructure, can be used to
expand internet coverage over the farm, send data between machines, send data from
machines and sensors to the office, and remotely control devices such as water pumps.
This report focuses on those connectivity modes that depend on some aspect of public
infrastructure and for which the need is most acute in rural areas: mobile telephony and
broadband internet services.
There are a range of different activities that will be assisted by connectivity:
▪
▪
▪
▪
▪
▪

Farm logistics. Connectivity can help farmers manage work flows, for instance, one farmer uses
an in-header camera to monitor when the next delivery of grain to the silo will be required.
Communication within the farm via phone.
Communication to outside of the farm. This could include via phone, email or social media,
such as using YouTube videos to help operate and maintain machines.
Office-based administration. Cloud-based accounting or farm management software.
Data collection. Gathering data from machines and remote sensors.
Data storage and management.

The benefits of better connectivity include:
▪
▪
▪
▪

Better decision making
Efficiency in labour, nutrient and chemical use
Safety
Quality of life.

Mobile telephony
Introduction
Growers and rural businesses are unable to reliably make and receive mobile phone calls. As
an example of the impacts of mobile blackspots in rural Victoria, few of the nearly 20 attendees
at a recent BCG digital agriculture workshop at the Berriwillock Community Centre could
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receive a mobile signal for the entire three-and-a-half-hour session, using a range of mobile
phone networks.
The lack of reliable coverage compromises the ability of growers and rural businesses to
conduct their operations efficiently and effectively. Without mobile coverage, businesses are
unable to contact fields workers; those workers are unable to connect to the internet when in
the field; farmers are unable to contact third parties including suppliers, service people and
contractors during critical periods including sowing, harvest and emergencies; farmers are
unable to transmit data from sensors and farm machinery using 3/4G infrastructure.
Impact on farm businesses
In order to combat the lack of adequate mobile coverage, and reduce the associated
inconvenience and cost, many growers have implemented, or are planning to implement onpremise signal boosters or vehicle mounted aerials at their own expense.
During our consultation, we
discovered that many growers were
Getting North-West Victorian farmer Gary
losing time by driving to an area Summerhayes to take your call can be a challenge.
where they could make a phone It’s not that he doesn’t want to talk to anyone, it’s just
call. The impact of this could be that until recently he often couldn’t talk to anyone,
unless he happened to be standing in just the right
severe for time-critical farm
spot somewhere between the farm house, the fuel
decisions such as marketing,
tank and the shed.
seeding and spreading fertiliser and
To help address some of their mobile coverage
spraying, reducing profit by lower
issues, the farm has recently invested $2000 on a
yields or prices received for grain.
signal booster for the home and office, as well as
Given that the average Wimmera
installing vehicle aerial kits on four farm vehicles at a
Mallee grain farm is around 3,000
cost of $300 each. A further $2000 will be spent
hectares, a small yield loss or price
shortly to provide the on-farm office with connectivity.
reduction can have a significant
impact across the business. This impact is difficult to quantify, and we do not attempt to do
that in this paper.
A cost that we can readily quantify is the lost time spent driving to find a mobile phone signal
or landline. If a farmer or staff loses 2 hours per week due to poor mobile phone reception,
then at a labour cost of $50 per hour this would result in a loss to the business of $5,200 per
year. Across a 3,000 hectare farm this cost would be $2 per hectare, as shown in Table 1.
Table 1: Cost of poor mobile phone reception for farmers

Item
Hours per week spent driving to make phone calls
Cost of time per hour (including on-costs)
Cost per year
Average farm hectares
Cost per hectare

Value
2
$50
$5,200
3,000
$2

The lack of mobile phone reception also makes it difficult to manage field-based staff outside
of UHF range (particularly for rural/regional businesses). It also creates significant
8

Occupational Health and Safety risks for farm and rural business employees who, if injured in
areas outside of sufficient mobile phone coverage, may struggle to seek aid from employers
or emergency services. This is of particular importance given recent research that shows 30
per cent of work related deaths in Victoria occur on farms, although farm workers only account
for 3 per cent of the workforce (WorkSafe Victoria). The impact of connectivity on employee
safety is a significant question that deserves separate, more detailed investigation.
Impact on non-farm businesses
The lack of adequate mobile communication also restricts the ability of rural businesses to
engage in digital transformation. It restricts their ability to digitise processes for field staff
through the use of tablets connected to the internet via a 3/4G connection. These processes
include workflows, reporting, and access to business-critical information such as checklists,
chemical input rates, OH&S policies etc.. This places rural businesses at a disadvantage to
businesses based in major regional or metropolitan hubs that have reliable internet
connections. In situations where that competition is not present, it entails higher costs for their
customers, which could be government agencies, rural councils, farm businesses or
individuals. An example of this situation is where two businesses are competing for a council
weed-spraying contract; both businesses would experience the same in-field connectivity
problems and both would build the extra costs into their contracted price.
TMC Enviro are an environmental
service business based in Birchip.
Resolving Birchip-based TMC enviro’s mobile and
Their field staff are regularly out of
internet connectivity issues could save the
company’s five administration staff a total of 50 hours
mobile phone range and forced to
manually record information that per week. However, confidence in the level of
connectivity available in Birchip prevents TMC enviro
could easily be digitised; this
investing in the new technology and infrastructure
information then has to be manually
necessary to update their systems, including
entered into a computer system
updated wiring and cabling throughout the building,
installing backup systems, upgrading their data
back at the office. TMC Enviro
storage capacity and capability and potentially a
estimate
that
the
resulting
VOIP or Unified Communications system.
additional administrative workload
is equal to half a staff member. We “It’s going to cost us to update these and we’re
estimate that this cost represents a unwilling to spend the money because we have no
2% increase in that business’ costs. guarantee that any of it will work with our internet
This cost increase may be passed connection.”
on to customers, in which case it will
have no impact on profit. TMC
Enviro work primarily for state and local government authorities. They compete for work on
price and quality. Often, their competitors have the same connectivity options and associated
costs, and therefore, in theory, additional costs will be passed on to their customers, with an
impact on their customers’ costs. However, where it is not possible to pass on additional
operating costs to customers, for instance where a business is competing with businesses in
a regional centre, it would translate into a reduction in profit, which we estimate to be 16%, as
shown in Table 2.
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Table 2: Cost of intermittent mobile phone reception for TMC enviro

Item
Extra staff required due to poor mobile phone reception
Total workforce
Increase in labour cost
Labour cost proportion (RMCG estimate)
Increase in overall cost
Profit margin (Australian average from ABS 8155.0)
Reduction in profit

Value
0.5
15
3.3%
50%
2%
10%
16%

To illustrate the impact on local businesses and authorities, we have used Buloke Shire
Council, which has a budget of $27 million. If half their work is conducted in the field at some
stage and unable to be streamlined using internet-connected technology, then the additional
cost to them is $0.2 million per year.
Table 3: Annual cost to Buloke Shire of poor mobile phone coverage

Metric
Increased field-work cost
Amount of in-field work
Cost of poor mobile reception
Buloke Shire Budget ($M)
Cost of poor mobile phone reception to Buloke Shire ($M)

Value
2%
50%
1%
27
0.2

The ability to partially or fully mitigate the impact of poor mobile telephony coverage using WiFi calling, delivered via private or public wireless local area networks (WLAN) is also limited
by the availability and quality of broadband solutions in many regional and rural areas.

Broadband internet access
Introduction
The successful adoption and integration of digital agriculture relies on the ability to collect,
collate and analyse data generated across a large number of farms. This aggregated data
allows researchers, data analysts and private enterprises to provide growers with actionable
insights at a local, regional or even national level. It also enables the development of a
statewide or national grains traceability regime, providing international customers and
consumers with assurances around the quality and safety of Australian grains, giving
Australian growers a potential competitive advantage against their international competitors.
The regional nature of the agriculture sector, including the distance from major population
centres and the cost of providing modern communications infrastructure adds significant
complexity and difficulty to the use of digital technologies.
There is growing concern that the speeds currently available to many rural communities via
fixed wireless and even more so the Sky Muster satellite service are insufficient to meet the
current, let alone future, needs of growers. While a farm may be a residence with the
10

communications requirements of the average family home, it is also the centre of a
multimillion-dollar business, with many of the same, if not greater telecommunications
requirements, than small to medium enterprises based in metropolitan areas.
For many growers, and the regional businesses that support them, access to modern, high
speed, reliable communications infrastructure is seen as a significant potential barrier to fully
participating in, and benefitting from, the digital revolution.
“There’s a big divide
between what we can do
and what we want to do.
There's a growing feeling
we'll always be
disadvantaged with
technology in the bush”,
(BCG grower data
cooperative feasibility
study).

Darrin Lee is trying to create a paperless farm, to
reduce duplication of process and bring together
agronomic and financial data with other forms of
data from a range of sensors and machinery. The
only problem was the farm’s satellite broadband
connection suffered from low upload speeds, low
data caps, high cost and poor reliability. So, using
a little bit of out of the box thinking, Darrin set up
his own point-to-point (PTP) communications
solution bringing high-speed internet to the farm
from the town of Mingenew, nearly 20 kilometres
away.

The story is similar for many townbased
rural
businesses.
The
limitations of NBN fixed wireless and
satellite connections place significant Darrin estimates the decision not to spread urea
saved the farm $100,000-150,000, more than
restrictions on the ability of these
paying for the combined cost of the sensors and
businesses to make use of digital
PTP network. “I didn’t even spend that amount
technologies or engage in digital putting in these technologies… so it's already paid
transformation. The increasing use of for itself.”
digital agriculture technologies will
require a commensurate increase in
the capabilities, and communication needs of supporting businesses including researchers,
agronomists, grower groups, and maintenance and service technicians. Regional businesses
risk being left behind, particularly when considering the new roles and capabilities of the future
that are not yet fully understood.
The 2017 Australia Digital Inclusion Index (RMIT 2017) highlights this issue, noting that the
gap between rural Victorians and those in metropolitan centres has actually increased over
the last 12 months, despite the continued roll out of the NBN. It further reports that the Victorian
‘Capital–Country’ gap, the difference in the quality of services available to rural residents and
those living in metropolitan Melbourne, is the largest of all states, with rural residents recording
a 2017 score 17 per cent lower than their Melbourne-based counterparts. While it is too early
to tell if this is a sustained trend, and will be corrected as the NBN rollout is completed,
anecdotal evidence collected during the preparation of this report supports these findings,
providing further detail on the impacts that digital inequality has on rural growers and
businesses.
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Current internet connectivity options for farmers and rural communities
There are a range of internet connectivity options that offer different speeds, reliability and
costs. In order of preference, the options are:5
▪
▪
▪

▪

▪

▪

NBN fibre, available in major towns only
ADSL, speed and quality decreases with distance from exchange
Fixed wireless, which requires the property to be in line of sight and within about 20km of a
tower. Speeds of up to 25/5Mbps (reportedly less in practice). More reliable than mobile
broadband.
Point to point wireless, which is an extension of the signal from a one of the other systems
through a series of repeater towers. A point to point system can work up to 60km from the fixed
wireless tower.
Mobile broadband (3G and 4G) - 4G mobile broadband has connection speeds of up to
40Mbps, but is typically less than 10Mbps in rural areas. 3G mobile broadband has connection
speeds of up to 20Mbps, but is typically less than 8Mbps in rural areas.
Satellite broadband. Sky Muster is the new NBN satellite broadband service and is said to be
able to deliver speeds of up to either 12 or 25 Mbps down and 1 or 5Mbps up
(https://clearnetworks.com.au/skymustergoogle). This service commonly has issues with
latency, creating an unreliable connection. Satellite broadband is the technology that many
farmers use.

Most farms use either satellite broadband or mobile broadband for their internet connection.
These services are unreliable and commonly have upload speeds too slow for businesses to
use for data-intensive purposes.
Point-to-point wireless networks are increasingly common, with some investment providing
faster speeds and lower cost than satellite or mobile broadband.
Impact on non-farm businesses
Birchip Cropping Group (BCG), is a not-for-profit agricultural research and extension
organisation led by farmers located in Birchip. BCG report that a poor internet service has
two significant impacts on their operations:
1. Inability to properly implement cloud-based file-sharing and communication systems, this impact is
discussed further and valued below.
2. Inability to communicate with farmers and partners through video webinars and video-conferencing.
The impact of this would be twofold:
a. increased travel time and cost for staff, and also
b. reduced dissemination of information and ultimately reduced yields for farmers.

While both of these impacts have the potential to have a serious effect on rural businesses,
we only estimate the value of the first: inability to properly implement cloud-based file-sharing
and communication systems. The benefit of on such system, Office 365, has already been
comprehensively researched and valued by Forrester Consulting6.

5
6

Ware, I.
Forrester Research (2015) The Total Economic Impact of Microsoft Office 365: Small and Midsize Businesses
(https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiH4dvAgrjVAhWDkZQKHdP2D1
kQFggqMAA&url=https%3A%2F%2Fdownload.microsoft.com%2Fdownload%2Fe%2Fc%2F8%2Fec85a331-a99d-4ff1-9d49b6ff61d45b72%2Foffice%2520365%2520tei.pdf&usg=AFQjCNG5om3NUPWQ65-JBxW7YUA4INsnbA)

12

The benefits of Office 365 rely on a reliable and fast internet connection. Forrester Consulting
found that Office 365 provided five types of benefits for businesses:
▪
▪
▪
▪
▪

Technology: hardware, software and IT labour savings
Mobility: worker efficiency with anytime access
Control and compliance: lower compliance costs
Business intelligence: decrease in time-to-decision
Social: reduction in web conferencing and long-distance phone charges

The net present value of these
benefits was estimated by Forrester
Consulting at $2,960 per license over
three years.

Birchip Cropping Group staff make heavy use of
video conferencing and webinars in particular to
conduct virtual project meetings and extend our
presence with project partners, funders and
researchers from across Australia and around the
world. Despite being connected to the NBN via
Fixed Wireless, BCG’s needs have rapidly
outgrown the level of connectivity available and
they are now experiencing serious bandwidth and
latency issues.

Due to an unreliable and slow internet
connection, BCG is unable to realise
the benefit of such systems. With 23
staff, the net present value of adopting
Office365 for BCG would be $68,114
over three years. This translates to
“We have more than 20 staff on site and our ‘pipe’
1% of BCG’s turnover. Effectively, this doesn’t seem big enough to cope with that number”
means that BCG’s budget must be 1% says BCG Chief Executive Chris Sounness.
higher to achieve the same results
“Would new businesses, especially businesses
than if it were able to receive a fast with new models or ways of doing things, be
and reliable internet service. This looking at setting up in a small country town like
Birchip with the level of connectivity available
represents funds from member here? Probably not, but they’re exactly the sort of
farmers and governments that could businesses towns like this need to survive and
be
better
used
elsewhere. thrive in the digital age.”
Alternatively, if BCG were a
commercial business, it would
translate into 8% less profit. For a commercial business, this is a significant reduction in profit
that would provide an incentive to locate elsewhere.
Table 4:Cost to BCG of not being able to implement Office 365 due to poor internet service

Metric
NPV per license over 3 years
Number of licenses at BCG
NPV for BCG over 3 years

Value
$2,961
23
$68,114

Office 365 benefit as a proportion of turnover

1%

Office 365 benefit as proportion of theoretical 'profit'

8%

Impact on farm businesses: variable rate application
Now we hone in on one benefit that could be facilitated by a better internet connection:
precision agriculture. Precision agriculture is reducing costs and increasing yields on
Australian grain farms through the use of a range of technologies, which include: variable rate
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application, controlled traffic, yield mapping, normalised difference vegetation index mapping
and auto steer.
All of these technologies can work without an internet connection. Those that involve improved
vehicle navigation such as auto steer use a GNSS signal.
Those that involve intensive data collection and analysis, such as variable rate application
(VRA), are commonly done using manual data transfer. For instance, yield data is collected
by the header at harvest time. This data is downloaded to a computer using a USB drive. Input
prescriptions are then made by analysing the data on a computer, which are then transferred
back to the machine, (seeder, spreader or sprayer) again by using a USB drive.

Figure 1: Manual data handling for variable rate application

This is a manual process that requires attention and is subject to human error. The data
transfer would often occur at the end of the season. Data could be overwritten or lost. The
process is time consuming and ‘a hassle’ and a potential barrier to adoption of variable rate
application.
Improved connectivity would allow data to be uploaded and stored via an internet connection
as it is collected. Data could be stored in the Cloud. Many people are familiar with the ease
and reliability of storing photos on the Cloud compared with manually downloading photos to
a hard drive.
With manual data download, data collection and paddock treatment must occur in separate
passes over the paddock. With an internet connection, it is theoretically possible for data
collection, analysis, prescription and treatment to occur in the same pass over the paddock.
In a study on the uptake of variable rate application, Griffin (2015) found that the uptake would
be greater with an in-paddock internet connection.
The uptake of variable rate technology is still relatively low, with 7% of Wimmera farmers and
22% of Mallee farmers reporting that they use some form of variable rate technology (see
Figure 1).
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Figure 2: Use of variable rate technology (seeding or fertiliser) and yield mapping, 20147

There are several Australian studies that estimate the financial benefits of variable rate
technology for farmers. Studies on variable rate fertiliser generally show positive results for
farm profit. A CSIRO study (Robertson et al, 2007) surveyed 6 farmers on the financial benefits
of precision agriculture across a range of regions, cropping systems, farm sizes, soil types
and production levels. The study found that the gross benefits (i.e. before deducting up-front
equipment costs and ongoing labour costs) of variable rate fertiliser management were
between $1/ha and $22/ha, with the average at $12/ha. Benefits accrued in below-average
years, not just high-yielding years. Although set up time was considerable, ongoing
management labour demands were minimal. The up-front capital costs are generally between
$1 and $3 per hectare, annualised. Whelan and Taylor (2013) found the gross benefits of
variable rate fertiliser application to be $48/ha for phosphorus and $39/ha for nitrogen.
Benefits have also been reported for variable rate applications of other inputs: spray, seed
and soil ameliorants.
To date there is no comprehensive study of the benefits of variable rate application in the
Victorian Wimmera Mallee. Variable rate application is most successful where there is a high
degree of spatial variation in the soil. There is an untested perception that the return on
variable rate application in the Victorian Wimmera will be small due to the lack of soil variability.

7

Source: GRDC Farm Practices Survey 2015 (published 2016)
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The higher adoption of variable rate application in the Mallee, as shown in Figure 2, is perhaps
due to the soil variability in that area (GRDC, 2016a).
Given the evidence above, we adopt a figure of $30 per hectare for the benefit of variable rate
application.
If fast and reliable internet will increase adoption by 10%, then this will provide an average
benefit across a cropping area of $3 per hectare (Table 5).
Table 5: Average benefits from internet connectivity through variable rate technology

Increase in gross margin per hectare from VRA
Increase in uptake of VRA with fast internet
Average increase in gross margin/ha from faster internet

$30
10%
$3

Conclusion
Many Wimmera Mallee businesses receive poor mobile phone and internet services. Mobile
phone coverage is patchy, while internet services are often slow, unreliable and expensive.
The impact of this on rural businesses is real. In some instances, the impact of poor
connectivity can be quantified, and this report provides some preliminary estimates of the
financial impact of poor connectivity on farms and other rural businesses.
For farm businesses, we estimate that:
▪
▪

Poor mobile phone reception reduces farm profits by $2 per hectare
Poor internet coverage reduces farm profits by $3 per hectare.

For non-farm businesses, we estimate that:
▪
▪

Poor mobile reception increases costs by 2%, or reduces profits by 16%
The cost of poor internet reception increases costs by 1%, or reduces profits by 8%.

Appendix one: Case studies
Connectivity case study – Gary Summerhayes, Berriwillock, Vic
Getting North-Western Victorian farmer Gary Summerhayes to take your call can be a
challenge. It’s not that he doesn’t want to talk to anyone, it’s just that until recently he often
couldn’t talk to anyone, unless he happened to be standing in just the right spot somewhere
between the farm house, the fuel tank and the shed.
“People often ask me ‘why don’t you answer your bloody phone?’ Well I’ve got no service!...
Text messages seem to come through a little bit better than phone messages. Like if the
phone cuts in and out you send a text. But then other days, text messages will take, you
can't rely on them, they'll take a day, over a day to come through.
Gary and his family farm 5300 hectares just outside of Berriwillock, a small town about half an
hour’s drive North of Birchip in North Western Victoria. Like most farmers, Gary uses his
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smartphone daily to deal with clients, suppliers and buyers from across the Victorian Mallee
and further afield.
“I've got a truck that's been to Kyneton today and I can talk to him any time, I spoke to him
probably an hour ago and he was just South of Bendigo on his way home. You can use UHF
radio for very short range, but it's certainly not private. I mean if you want to talk about what
your crop's yielding or what you've done wrong and like, you know, what you've mucked up
with sowing or something that's far better on the phone than the UHF.”
Like many farmers and rural residents, Gary and his family struggle with limited mobile
reception, occasionally experiencing bad stretches that can last and days, or sometimes
weeks, on end.
“Oh, it’s pretty terrible. I don't know what's been going on the last three or four days, it's been
absolutely terrible. [Berriwillock is] listed as a black spot, but clearly we haven't got near the
top of the list, because they haven't announced they're doing anything yet.”
At best, Gary describes the service as adequate, but notes that frequent issues with poor
reception, dropped or missed calls and delayed SMS messages cause his family and
neighbours significant frustration.
“There was a bloke at O'Connors and he hung up on me yesterday because he couldn't hear
me. You know, he's a young bloke who doesn't quite understand that I can't help where I am.”
As well as causing frustration and delays, Gary says the lack of mobile coverage could cost
the farm business financially, particularly when it comes to functions like grain trading, where
failure to time the market can result in significant losses.
“We’re definitely disadvantaged, particularly when it comes to time dependent stuff like grain
marketing and selling. Say the price of wheat is on the fall today and we don't get the
information at the right time and it's dropped $5 a tonne, that's effectively cost us on that day.
It’s an extreme example, but that is what can happen.”
More seriously, Gary says the lack of mobile coverage can results in delays in contacting
emergency services, potentially placing farmers, farm workers and local families in harm’s
way.
“We had a little fire only a week ago. We'd been burning some rows out that side of town, and
we've come down here opposite doing some, and the fire got away up there. Just when you
really want it, Helen wasn’t in a vehicle that had an aerial on it and struggled to make a call.
She actually ended up having to use the UHF [to get someone else to call 000].”
In order to help address their coverage issues, Gary says the farm recently spent $2000 on a
signal booster for the home and office, as well as installing vehicle aerial kits on four farm
vehicles at a cost of $300 each.
“At home we've set a tower up with a booster. There's two repeaters in the house... We're
building a new workshop at home and we'll spend another $2000 on a booster for phone
service in the workshop, which means we'd have spent more than $4000 just to get adequate
phone service. Whereas a bloke farming at Birchip doesn't have to spend that money.”
While he acknowledges that living outside of the main centres requires compromise, he does
struggle with the fact that he and other rural Australians still struggle to get a quality of service
that those living in metropolitan, or even regional centres, would take for granted.
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“In Birchip your phone burns hot. You drive down this road and you get to within about 10
kilometres of Birchip and the emails just keep shooting in, text messages just keep shooting
in. I am frustrated at the quality of it and the fact we have to identify workarounds and spend
more money to get an adequate service… We’re used to it and [we’re] dealing with it. It’s not
ideal, but it’s a reality.”
Adding to the family’s challenges, the farm also receives its internet connectivity through a
mobile broadband connection. Although they’ve been tempted to try NBN satellite broadband,
Gary says they’re waiting until the office attached to the new workshop is completed, ‘then
we’ll look at giving it a try’.
Gary is a relatively light internet user, mainly using the internet to send and receive emails,
manage finances and check the weather, so doesn’t find the lack of cost or quality of the
mobile broadband connection to be as frustrating as his lack of mobile phone connectivity.
That is until he comes to the subject of internet banking.
“The one that really annoys me is banking and paying staff. We spent $2000 last year,
probably 18 months ago now, on a new booster in the house. Which certainly has given us
better service in the house, but it's not completely everything either, but it's better. So if you're
on… when the kids get home from school at 4 o'clock in the afternoon, you can't get the bank,
but if you try at 6 o'clock next morning you can nearly guarantee to get through.”
“Weather's another issue. We've had terrible trouble the last couple days just logging into
weather report just to see whether we should be sowing canola or we shouldn't be. This canola
really wants 10mm of rain on it fairly quickly.”
He also has some concerns about enabling connectivity between different pieces of farm
machinery and the possibility that digital farming may overload both existing and planned
infrastructure. However, he does have confidence the farm’s basic needs will be met.
“Well, it depends whether you're looking at it today or looking at it in five years’ time, because
I wouldn't know what'll happen in five years' time. We'll all be sitting at home and telling this
machine what to do... that will mean we'll need connectivity of some description that's very
reliable. But that'll probably be at our cost.”
“I think it's the unknown, not the unknown, but it's what the future progress is going to be,
which there's certainly going to be progress…. The question is what’s going to be there in five
years’ time? I think it will slowly improve, but we’ll always be behind what we need. Things will
slowly improve but [larger centres], where you've got NBN, they'll go another step ahead of
us. I don't think we'll ever catch up.”
Connectivity case study – Darrin Lee, Mingenew, WA
Darrin Lee, a broad-acre grains farmer from near Mingenew in Western Australia, is one of
an increasing number of Australian grain growers beginning to use digital agricultural
technologies in new and interesting ways. Darrin farms 6500 hectares (approx. 16,000
acres) approximately 18km outside of Mingenew in Western Australia.
An early adopter of digital technologies, Darrin had his first experience using drones in the
mid-2000s when he developed a ‘green seeker’ system – a tool that can be used to assess
the health of crops and inform better crop management decisions – using drones and a selfpropelled boom sprayer. As part of this process, Darrin had also started integrating data
from a network of weather stations and soil moisture monitors across his farm.
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Unfortunately, although they worked well on a limited scale, Darrin says that drones proved
to be inadequate for the amount of land that needed to be covered on a broad-acre farm.
“Drones are fine for trial and plot work and all that sort of caper, but for big broad acre stuff…
they just can't keep up.”
While the drones didn’t pan out as he had hoped or expected, Darrin’s trials with weather
stations and soil moisture monitors proved to be more promising. Initially reliant on manual
processes, Darrin began looking for ways to reduce the duplication and effort required to
collect and collate the data and transform it into usable insights.
Challenge
Darrin faced two key challenges in trying to connect, access and utilise data sourced from
the different sensors and other pieces of equipment across his farm.
The first was how to transmit live data from current and future devices, across the farm, back
to a central data repository. The second was how to overcome the limitations of the farm’s
connection to the outside world, a satellite broadband connection that suffered from low
upload speeds, low data caps, high cost and poor reliability compared to the service
available to the residents of Mingenew, less than 20 kilometres away.
While the farm was serviced with mobile coverage across 75 per cent of the property,
potentially solving the farm’s data telemetry requirements, the satellite connection at the
farm house was proving too expensive for current needs, let alone increasing the amount of
traffic Darrin anticipated he would need for current and future digital agriculture plans.
“We had our own satellite system under the rural and remote program. We had that for years
and years and it was costing us basically $250 a month for six gigabytes of data, and when
we pulled in lots of information we’d have bills of $500 and $600.”
Solution
Using a little bit of out of the box thinking, and receiving assistance from a Perth-based
telecommunications consultant, Annie Brox, Darrin set up a point-to-point communications
network between a property with an ADSL2+ connection in the nearby town of Mingenew
and the farm. From there, the signal is relayed across the farm via a pair of 23 metre towers
(planning for a third tower is underway) providing a strong and reliable signal across the
whole 6500-hectare property.
“I’ve got access to a house in town and we put an antenna on their place and we beam that
out point-to-point to the farm 18 kilometres away. And that comes in here and we redistribute
it right across the farm with our own intranet system… It's way faster than what we had with
the satellite.
“We've got our own Wi-Fi through the house now, we've got Wi-Fi across the farm, and that
enables the use of all our digital technologies as far as weather stations and paddock
stations. We can turn pumps on, turn pumps off and basically every centimetre of the farm
now has its own connectivity. I can remotely go in to tractors, I can remotely go in to all of
our platforms, adjust things when guys are seeding or harvesting. We can see where
tractors are, we can do our own analytics, we can send messages; we can do all sorts of
stuff.”
Darrin’s ultimate aim is to create a paperless farm, reducing duplication of process and
bringing together agronomic and financial data with other forms of data being created across
the farm.
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“The fact that we now have connectivity of a good industrial grade, enables us to build on
that. And the thing I like about it, I own the data, I can share access whoever I want to share
it with. We can build up our own big data sets.”
Results
Darrin says that the improved connectivity gained has provided him with a digital advantage
that, as well as positioning him for the future, is already making his farm business more
profitable and sustainable.
“I have a better understanding of what my soil constraints are, understanding of my soil
physiology, what my water use efficiencies are, what my water use capabilities, upper water
holding capacities are. So from an education perspective, I actually have a better
understanding of what's going on from an agronomic and holistic [perspective].”
The data generated by the soil sensors and weather stations across his farm has already
resulted in actionable insight, helping Darrin reduce input costs and saving the farm
significant amounts of money.
“We had a couple of hundred tons [of urea] sitting in the shed one year and I said ‘This is
where we're at’. I knew what the year was panning out to be, I knew where our plant was
from a phenology perspective and you know what, if I threw that urea out I didn't think I was
going to get the benefit of it.”
Darrin estimates that the decision not to spread urea saved the farm $150,000 that year,
more than paying for the implementation costs of his farm network and the integration of
farm machinery. He was also able to use the urea the following year when conditions were
more favourable and more likely to result in a higher return on investment.
Lessons learned
Reflecting on his experiences with agricultural data technologies, Darrin says three clear
points stand out.
1) A clear value proposition
“Right in the very beginning, you need a value proposition. When I got involved with
drones we really didn't have a clear and defined value proposition. We knew sort of what
we want to do, it was good fun doing it, but jeez we burned up a lot of money without
really having a good look. While it gave me a bit of a sour taste in my mouth, it certainly
gave me a better [understanding of] how we should do things, what we should do, how to
build a plan and how we go from there.”
2) Adequate connectivity
“You need connectivity. The analogy that I draw there [is that] you have the best ute in
the world parked in the shed but if it doesn't have any wheels and it can't take you
anywhere it's bloody useless”.
3) Interoperability
“Whether that's by the way of APIs or whatever you're going to do, you need to be able to
hook up with someone that you know and trust so you can get interoperability within all
your systems, so you've got one platform and one thing that all talks to everything else”.
Connectivity case study – TMC enviro, Birchip, Vic
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TMC enviro is a family-owned and operated business based in Birchip, in the Southern
Mallee region of Victoria. The business was started by Thomas (Tom) McLoughlan Snr, a
retired fencing contractor almost 20 years ago.
Tom’s son, Daniel (Dan) McLoughlan, General Manager for TMC enviro says the company
grew out of his father’s strong work ethic and his passion for the outdoors.
“Dad used to do fencing and shearing contracting. About 10 years ago, he realised he was
getting too old to be shearing and had an opportunity to do a bit of contract fencing for local
LandCare and Catchment Management Authorities. Through that he got asked to tender for
rabbit control… and ended up contracting to 16 out of 18 local LandCare groups.”
From there, TMC enviro grew rapidly, winning different and larger projects from State and
Local Government Authorities and LandCare groups including contract fencing, roadside
slashing, plant and pest control, civil construction, land rehabilitation, trial work and plant and
labour hire.
The company now employs more than 15 full-time staff and another 15 contractors and
casuals during peak seasons, and delivers a wide range of services across the Wimmera
Southern Mallee and further afield.
“About 10 per cent of our work is local [within the Buloke Shire] and the rest within a 300400km radius of here. There is a very distinct advantage of Birchip being very central to…
Melbourne to the South, Mildura to the North.”
As a services company with a field-based workforce, fast and reliable mobile and internet
connectivity are important to help TMC enviro plan and manage workflows, track the location
and progress of work crews, and to ensure the health and safety of workers across the
region. Unfortunately, Mr McLoughlan says that current levels of connectivity don’t meet the
company’s needs.
“We’ve looked into updating and digitising some of our systems and processes but the lack
of mobile coverage makes it difficult. We’re currently using a paper based system to keep
track of jobs, and our team leaders currently spend at least half an hour per job, per day
doing data entry or paper work. If we had decent mobile coverage, a lot of that information
could be entered in the field and sent back to head office to be processed.”
“There’s also an OH&S issue here with remote work. There are crews out there with tablets
and mobiles in areas that don’t have any reception, so we’ve gone to a minimum of two per
crew, but even then, if you get bitten by a brown snake and you’re an hour and a half from
Kaniva on the South Australian border… I’d imagine it’s not going to be good for you.”
“In an ideal world, we’d have increased [mobile service] reliability and our staff would be
issued with smart phones and tablets, allowing us to digitise our systems, processes and
information. A lot of what we do now would be automatic, we wouldn’t have to think about it.
But, we’re sceptical that we’ll ever have the [mobile] connectivity to enable any of that.”
As well as experiencing issues with their mobile service, the company has also struggled
with the speed and reliability of its internet connection. Although the arrival of NBN Fixed
Wireless made a massive difference to the speed and reliability of the company’s internet
connection, Celeste Walsh, Operations Project Coordinator for TMV enviro, says that it’s still
less than ideal, particularly during bad weather.
“We’re still probably only at a six [out of 10]. If I compare it to when I lived in Melbourne, you
didn’t even think about the possibility of having an issue with it, it just didn’t happen.
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Whereas here, we have a windy day or a windy night and I think ‘uh oh’ are we going to
have [internet access]?”
Dan McLoughlan says ongoing lag and latency issues with cloud-based services like Xero
and DropBox have resulted in staff resorting to work arounds and double ups, adding time
and cost to the company’s operations.
“We use DropBox and it does not update. It can take a day for Jess [TMC’s Environmental
Projects Manager] to save a document in her DropBox folder, and for the right copy to get to
mine. It’s got to the point where she now emails me her most recent copy of the document
as well, which just creates double ups. And then you get a conflicted copy…”
“If we knew we had reliable connectivity we’d probably travel less. We’d arrange video calls,
we’d hook up with client’s other ways. If we knew that we could video call the tablet and say
to the blokes ‘show us what you’ve ripped this morning’. But our Skype is crap. Our internet
doesn’t support Skype, there’s something wrong with that – it drops out… or sometimes you
just get the sound.”
Managing workflows, time sheets and finances are another area internet speed and
reliability issues also cause TMC enviro significant problems. The company’s day-to-day
operations are currently managed through a paper and whiteboard based system that staff
refer to for everything from workflow planning through to payroll.
Despite being effective, Mr McLaughlan says the system is cumbersome and well overdue
for an update. He estimates that resolving TMC enviro’s mobile and internet connectivity
issues would enable the company to switch to a web or app based system, potentially
saving their five administration staff up to two hours each day – a grand total of 50 hours per
week.
“I’d say there’s at least a full-time job going begging, that’s someone I could take out of the
office and have full time in the field.”
However, confidence in the connectivity available in Birchip prevents TMC enviro investing
in the new technology and infrastructure necessary to update their systems, including
updated wiring and cabling throughout the building, installing backup systems, upgrading
their data storage capacity and capability and potentially a VOIP or Unified Communications
system.
“I have no doubt that better connectivity would allow us update our systems and processes,
save us time and money, and help us to win some of the bigger tenders out there. But it’s
going to cost us to update these and we’re unwilling to spend the money because we have
no guarantee that any of it will work with our internet connection.”
Despite the fact that the NBN is improving connectivity in regional and rural Victoria, Mr
McLoughlan says it still appears to be falling short for many businesses, particularly those
that are updating, innovating or looking to do things differently.
“[Connectivity] isn’t the only issue we face being based in Birchip, but it impacts on what we
can do and how much we can grow. While we’re moving forward, it’s frustrating knowing that
the rest of the country, including many of our competitors, seem to be moving ahead faster.”
Connectivity case study – Birchip Cropping Group, Birchip, Vic
Birchip Cropping Group (BCG) was established in 1992 as a farmer-driven organisation to
conduct applied research and extension on the major farming systems in the Wimmera and
Mallee. Today, BCG is recognised both nationally and internationally as a credible,
22

independent and innovative organisation. The group’s research and communication activities
provide evidence, support and tools for improving farm management practices and
profitability.
Based in Birchip, a rural town of 662 people in the Southern Mallee region of Victoria, BCG
employs more than 20 staff across a range of agricultural disciplines, including research,
development, extension and communications. BCG works with organisations across Australia
and around the world, including government departments, universities, research institutes and
a range of national and multinational agricultural companies.
BCG partners with a range of organisations across Australia and around the world to validate
research, develop bids and deliver a range of agriculture research and development projects.
Chief Executive Officer Chris Sounness says that fast and reliable connectivity is essential to
BCG’s operations.
“You can’t work these days without good connectivity. Most of the services and solutions you
want to utilise are more and more delivered through cloud platforms, which are all about
bandwidth.”
BCG staff make heavy use of video conferencing and webinars in particular to conduct virtual
project meetings and extend our presence with project partners, funders and researchers from
across Australia and around the world.
However, despite being connected to the NBN via Fixed Wireless in 201x, BCG’s needs have
rapidly outgrown the level of connectivity available. Mr Sounness says that BCG experiences
serious bandwidth and latency issues with its broadband service.
“We have more than 20 staff on site and our ‘pipe’ just isn’t big enough to cope with that
number. While Birchip is on NBN Fixed Wireless, the NBN tower is in Donald and they’re
connected via a microwave link – the latency caused creates issues with a lot of platforms,
particularly cloud-based platforms like Reckon and Xero or communication platforms like
Zoom and Skype.”
“For example, one of our projects has monthly video conferences with organisations from
across Australia, but the internet connection at the office isn’t good enough to prevent latency
and dropouts. As a result, the staff member working on that project works from home, in a
neighbouring town, on the day of the video conference to get access to a slower, but more
reliable, [ADSL2] connection.”
“In an ideal world, we wouldn’t have to worry about connectivity and whether or not it would
be an issue when planning projects and workflows. We could run the SharePoint and webinar
services straight away and begin to establish workflows that staff could adopt with confidence
that they’ll work the way they were intended to.”
Understandably, issues with connectivity lead to significant frustration among BCG’s staff, who
tend to be younger, highly educated and digitally literate.
“Staff rightly or wrongly expect things to work and the fact that they don’t results in workflow
issues, workarounds, document standard issues and a lack of collaboration across our
organisation and with partner organisations.”
Not only is it frustrating, but the inefficiencies, the work-arounds and the extra travel required
cost BCG time and money.
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“The service we’ve been offered in Birchip is six times more expensive than the same service
in a centre like Melbourne. Higher costs like this place additional barriers in the way of rural
businesses, raising their costs and makes them less competitive than their city counterparts.
It’s a cost of doing business in a town like Birchip, as well as a cost to BCG’s clients and
members.”
Mr Sounness believes connectivity can also play a role in the ability of rural businesses to
attract the right staff.
“Connectivity is vital to attracting intellectual capital to small towns like Birchip and for
generating diversity. It’s part of the decision tree when people decide to move to the country it’s not the only factor but it plays a role. It’s hard enough getting people to move to a rural
community as it is without increasing the sense of physical and social isolation because of
poor connectivity.”
“Would new businesses, especially businesses with new models or ways of doing things, be
looking at setting up in a small country town like Birchip with the level of connectivity available
here? Probably not, but they’re exactly the sort of businesses towns like this need to survive
and thrive in the digital age.”
As well as potentially putting new businesses off starting in, or relocating to, rural areas, poor
connectivity may also be a contributing factor in many existing businesses’ decisions to
relocate away from towns like Birchip to larger regional centres.
“[Agricultural machinery dealer] O’Connors recently moved its head office from Warracknabeal
to Horsham and, although not the only reason, the lack of connectivity in rural towns was a
large part of their decision to relocate.”
As challenging as things may be now, as digital technologies become more embedded in
businesses’ day-to-day operations, and the needs of staff and members grow, BCG’s
connectivity problem may become even more noticeable.
“If you think where agriculture is going, there are limits to what we can do with current levels
of connectivity. We’re on the cusp of a digital revolution in agriculture, but there isn’t really
anyone championing this from a farmer’s perspective because current levels of connectivity
don’t allow for local champions. It’s also difficult to create a revolution when the key opinion
leaders are 300 kilometres away and we can’t connect with them.”
“The potential for servicing customers in isolated rural areas is huge. For example, a reliable
high-speed internet connection would allow us to [do things like] livestream an event with an
international speaker… and people could stay on a tractor and listen to that. At the moment,
we struggle to offer things like that to the members who are most in need of it, because they’re
isolated and have large distances to travel.”
While connectivity has the potential to bring a range of benefits to towns like Birchip, Mr
Sounness says that care needs to be taken to ensure that the distribution of benefits is
equitable and act to close, rather than widen, the gaps between rural and urban Victorians.
“It all boils down to a simple question. Should we be build infrastructure to help keep rural
communities the way they are, or should we build infrastructure that helps them realise what
they could be?”
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