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Big data and the future of farming
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Of late, the term ‘big data’ has 
generated a lot of buzz and a lot of 
questions in the agriculture sector. By 
some accounts, the implementation of 
big data applications will effectively 
enable farmers to be replaced by 
autonomous machines in the not too 
distant future. Alternatively, others 
are claiming that big data is simply 
a grab for more information by big 
corporations, and that it will not result 
in any productivity gains or benefits for 
farmers. Exactly what is being referred 
to when people use the term big data, 
and what potential implications this 
might have for Australian agriculture 
are questions which the following 
paper attempts to address. 

Big data refers to the aggregation 
of large sets of data that enables the 
detection of trends and patterns. 

Perhaps the most readily available 
example of the use of big data is 

found in supermarket loyalty card 
schemes. Major Australian retailers 
utilise demographic information 
about individual consumers such as 
their location, age, gender and family 
status, in combination with the detailed 
purchase information that is generated 
each time they use their loyalty card, 
to build up very detailed statistical 
information about the behaviour of 
their customers. This is then used to 
assist a broad range of management 
decisions ranging from the choice 
of products placed together on retail 
shelves to the tailored promotional 
material that is sent to particular 
customers in specific locations.

Big data applications have emerged 
in agriculture as a result of the ever-
growing volume of digital information 
that is now being generated by modern 
farm machinery, and through the 
development of electronic livestock 
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Big data and the future of farming (continued)
tracing systems, remote sensing, 
electronic weather data and even the 
use of smartphone mapping and other 
applications. The ever-decreasing cost 
of generating, storing and processing 
information makes it feasible to collect 
this digital information into large 
databases, and to analyse it to identify 
patterns and trends that can be used to 
assist future decision-making.

Strictly speaking, the use of the term 
big data refers to computational 
systems that are utilised to analyse 
very large collections of data – think 
billions and trillions of pieces of 
digital information. A relevant example 
might be a hypothetical project to 
collect all the yield maps generated 
by all the grain harvesters operating 
in Australia in any one season, to 
combine that information with all the 
weather and soil data relevant to the 
growing season in each paddock, and 
to use that to come up with a formula 
to predict grain yields from soil and 
weather data. This would obviously 
require very large data storage and 
digital processing capacity, well 
beyond the capability of an individual 
farm business. 

At the farm level, the use of the 
term big data is probably not 
appropriate. What is often being 
referred to is actually ‘digitally-
enhanced agriculture’, which is 
the generation, collection and use 
of digital information on-farm to 
control machinery, record production 
information and to assist in farmer 
decision-making. The generation 
of this type of information at an 
individual farm level is a potential 
starting point for the development of 
big data applications relevant to the 
management of farms, but at this stage 
there are only very limited instances 
where true big data applications are 
utilised in Australian farm decision-
making.

This growth of digitally-enhanced 
agriculture does bring with it the 
potential for a seismic increase in 

the role of data science in driving 
agricultural productivity growth and 
informing agricultural management 
decisions, in order to lift farm 
productivity. In fact, a recent survey 
of farmers in the United States (US) 
conducted by the Hale Group (2014) 
in conjunction with the University of 
Iowa revealed that yield improvements 
and reduced costs were the highest 
motivators of digital technologies 
adoption by farmers (Figure 1). 

The productivity enhancements of most 
interest to farmers typically include 
yield increases in crops, genetic gains 
in livestock, and greater efficiency of 
input use, leading to cost savings. 

In a report to the Iowa AgState Group 
released in December last year, the 
Hale Group (2014) provided estimates 
of the potential gains that are available 
to farmers from the application of 
best-practice digital agricultural 
technologies and the insights arising 
from big data. In calculating the 
gains available, the researchers 
calculated the differential between the 
performance of ‘technology pioneers’, 
and those yet to adopt the technology. 
The report found it is feasible to 
achieve a yield gain of five to 10 
bushels of corn per acre, plus savings 
on input costs.

A yield gain of five to 10 bushels of 
corn per acre (with a current corn 
price of US$3.50/bushel) amounted 

to the potential of US$18 to US$35 
per acre increase in gross proceeds. 
The researchers also noted nitrogen 
fertiliser savings amounting to between 
US$25 and US$30/acre per acre, 
resulting in total benefits of between 
US$43 and US$65 per acre. These 
were offset slightly by costs of between 
US$3 and US$10 per acre, which 
was the cost of the digital agricultural 
storage and analytical services.

Whether these gains are available 
under the low-input cropping systems 
utilised on Australian broadacre 
cropping farms is as yet uncertain. 
A typical US corn crop utilises 
much higher rates of fertiliser and 
chemical inputs than is the case in 
Australia, is grown under less variable 
weather and soil conditions, and 
the US Government also provides 
high-precision weather and soil data 
that can be utilised in digital farming 
systems. Australian agriculture, with 
its diversity of products and production 
environments, does not always lend 
itself to a ‘copy-paste’ adoption of US 
agricultural systems. Nevertheless, the 
potential of significant productivity 
gains does appear to be available. 

The productivity potential that is luring 
farmers to adopt digital technologies is 
also spurring a symbiotic development 
of decision-support tools by farm input 
suppliers and software developers. 
Optimising operations through digital 
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Figure 1:  Motivators to try prescription agriculture. 
Source: The Hale Group (2014).
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agriculture necessarily alters the 
decision-making process on-farm. 
This creates the potential for more 
remote management, or to franchise 
a highly skilled manager across a 
much greater number of acres. It also 
creates the potential that farmers will 
become more reliant on ‘black box’ 
decision-making processes dictated by 
embedded algorithms.

Can big data replace  
farm managers?
Determining when and what operations 
need to be executed has long been the 
exclusive role of a farm manager, but 
software tools that have been enabled 
through the application of big data are 
now moving into this space. In order 
for this to occur, large aggregated data 
sets are needed to unlock the power of 
data analytics. These include historical 
data sets as well as up-to-date weather 
and soil data, seed variety testing and 
benchmarked harvest data. In the US 
in particular, the routine collection of 
this data by farmers, machines and 
government agencies over the past 
decade has created the critical mass of 
information which can now be utilised 
for this purpose. 

Suppliers and analytics companies 
have begun to build data 
interoperability into their business 
models. In the US, proprietary data 
storage and analytical companies are 

setting themselves up as central hubs, 
and encouraging software providers 
to compete in supplying data tools 
and services. From the perspective of 
software companies, this allows access 
to a pan-industry data repository 
from which data analytics can extract 
operational insights and ultimately 
begin to determine when and what 
operations need to be executed. 
Companies already well established in 
this space include: 

• SST Software which enables a 
farmer or their advisor to map, 
store and combine soil test 
data, weather information and 
past field performance in order 
to develop management zones 
within a field and apply different 
management treatments to those 
using variable rate application 
(VRA) technologies and precision 
guidance systems. 

• The Climate Corporation’s 
Nitrogen Advisor application 
provides decision-support 
information about the consequences 
of farmers’ proposed soil nitrogen 
applications at the field level in 
order to assist corn farmers to 
optimise nitrogen fertiliser use.

• Fruition Sciences, a Californian 
company, has developed big data 
techniques to assist decision-
making in vineyards. Sensors 

record and transmit sap flow 
in vines every 15 minutes to 
a computer application which 
combines that information with 
weather data and calculated rates of 
evapotranspiration and vine stress 
to develop an optimal irrigation 
regime.

While the input reductions achieved 
have been impressive and attractive 
to farmers, the use of these tools 
represent a progressive shift away from 
management based on the subjective 
assessment of experienced mangers 
toward algorithmic based management 
decisions. In some respects, it could 
be considered to be a first step along 
a path leading to the wholesale 
industrialisation of agriculture in 
the same way that manufacturing 
industries were industrialised with the 
development of the production line and 
mass production by the former farmer 
Henry Ford over 100 years ago.

The Holy Grail for software companies 
at present is the objective analysis 
of data to produce probabilistic or 
deterministic crop advice for farmers 
and their advisors. There are only a 
small number of software companies 
that have developed, or are developing 
this capability, but it is not currently 
incorporated in the majority of 
existing farm software systems. 
Farm profitability is still very much 
contingent on the knowledge and 
experience of the human manager, but 
change is underway. 

Employing big data  
as a farm manger 
Good farm management is a valuable 
commodity. It’s often said that the 
difference between a good farmer 
and the rest of the pack can come 
down to a few days. There is a lot 
profit in knowing when to plant, 
spray, irrigate and harvest. Add to 
this the responsibility of selecting 
seed varieties and animal genetics, 
the ability to consistently monitor 
operations and identify problems 
quickly and a picture emerges of how 
much farm revenue is tied to quality 
managerial skills. Research and 

►
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benchmarking studies identify that 
ongoing farm profitability is highly 
contingent on the skill of the manager. 
Top tier mangers can reliably avoid 
losses in bad years and outperform in 
good years. Lack of quality mangers, 
or rather the outlay needed to identify, 
employ and incentivise the top tier 
farm managers has been blamed for 
poor returns in corporate farming both 
here and overseas. 

Technology that can largely automate 
farm management could have major 
ramifications for agriculture in the 
future. Even partial automation of 
management skills has the potential to 
disrupt farming, given the possibility it 
creates to spread the skills of a single 
manager across many more hectares. 
There is a parallel with the introduction 
of the combine harvester, which did not 
completely replace the labour required 
to harvest grain, but did enable a single 
skilled operator to harvest much greater 
areas and volumes of grain than was 
previously possible. 

Automation of farm managerial 
decision-making creates the possibility 
of a future where a small number 
of ‘super’ managers will operate in 
conjunction with specialised analysts 
and software providers to make farm 
management decisions on vast tracts of 
land. These will need to be supported 
by a labour force consisting of 

relatively low-skilled farm labourers, 
and perhaps specialist contractors. This 
model is not that far-removed from the 
current model that operates in some 
Australian cropping regions, where 
unskilled seasonal labour is imported 
for seeding and harvesting. 

The potential changes driven 
by the application of big data to 
agriculture are not confined to 
the farm. Major agrichemical and 
bioscience companies report that 
their employment focus has shifted 
from plant and animal scientists to 
data analysts and software engineers, 
many of whom have had absolutely no 
experience in the agriculture sector.

Does big data demand  
big agriculture?
If big data applications significantly 
reduce the requirement for skilled 
on-farm management, corporate farm 
owners may find it much easier to 
expand their farming portfolios. A 
centralised team of analysts, software 
providers and regional managers 
could conceivably leverage big data 
technology to monitor and orchestrate 
farming operations over multiple 
properties. As planning shifts off-farm, 
skill requirements for on-farm labour 
will be reduced. The spectre of job 
polarisation looms large under such 
structures. 

It could be argued that these 
development have already occurred 
in the case of farming systems for 
which intensive data collection is 
feasible, and where there is a high 
degree of control that can be exercised 
over production factors. Intensive 
piggery and poultry operations, and 
glasshouse horticultural production 
are relevant examples, and these 
sectors have certainly evolved from 
consisting of large numbers of family 
scale businesses to ones which are 
dominated by large-scale corporate 
enterprises.

For now, however, the family farm 
appears likely to be the predominant 
model of farming into the future. 
True big data farming systems for 
broadacre farm businesses are only in 
their infancy, and are often targeted 
towards assisting farmers to make 
specific critical decisions, rather than 
the full range of day-to-day decisions 
that are made by farm owners and 
managers. Computer applications 
are still designed for use by farmers 
and their advisors, and software 
providers emphasise that ease of use 
and simplicity are key elements of the 
success on any available software tool. 

A major limitation is the availability 
of large volumes of robust and 
comprehensive data detailing all of the 
wide ranging factors that are known to 
contribute to the success of a particular 
farming venture. Until a large volume 
of such data becomes available, 
the ability of software engineers to 
develop robust and reliable decision-
support tools is limited.

Compared to the rest of the economy, 
agriculture has a disproportionate 
number of decision-makers. As of 
2014 there were 2.73 workers per 
agricultural business. For the entire 
economy there were 5.15 workers per 
business. Management skill remains 
a significant overhead expense for the 
agriculture industry, whereas other 
economic sectors have found ways to 
reduce these costs.

Farmers tend to be romanticised 
somewhat, and not without reason. 
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They operate their business in a 
highly volatile environment, often in 
relative physical isolation, and without 
access to services and infrastructure 
considered absolutely essential by 
most other members of the community. 
That said, it would be a mistake to 
assume that the digital disruption 
that is currently affecting people in 
all walks of life will not extend to 
the farm sector. It would also be a 
mistake to consider that community 

perceptions of farming will insulate 
the sector from some of the more 
disruptive effects that are likely to 
arise from the development of these 
technologies. After all, domestic 
consumers have already demonstrated 
that their sentimental perspectives 
of farming did not inhibit their 
enthusiasm to save 20 cents per litre 
of milk, despite the obvious havoc it 
wreaked amongst dairy farmers and 
processing companies. 

Despite the cautions, there is of course 
a tremendous upside likely to emerge 
from the application of big data to 
agriculture, with the potential of a new 
leap forward in farm productivity as 
management transitions from the flock 
and paddock level to the individual 
animal and square metre level. It is, 
however, worth being mindful of the 
fact that as digital agriculture develops 
and emerges, there will be winners  
and losers.

Reference
Hale Group, The (2014), The 
digital transformation of row crop 
agriculture, AgState electronic survey 
findings, December, available at:  
http://www.iowacorn.org/
documents/filelibrary/membership/
agstate/AgState_Executive_
Summary_0A58D2A59DBD3.pdf

ISN’T IT TIME YOU BECAME A MEMBER?

If you appreciate the information in this newsletter and the 
work that is carried out by the Australian Farm Institute, 
then perhaps it’s time you became a member.

Membership of the Institute provides you or your 
organisation with access to all the work of the Institute, 
not just to the information in this newsletter. Membership 
also provides valuable resources in order for the Institute to 
continue to carry out the work that it does, in advancing the 
interests of the agriculture sector in Australia.

So ultimately, membership of the Institute is a win-win 
situation. 

You become better informed about the critical issues that are 
shaping the industry, and the Institute is able to conduct the 
critical analysis and gain insights that shape policy decisions 
to improve the opportunities for those involved in the sector.

The Institute relies on funding from its individual and 
corporate members, and is not funded by government. 

For more information, go to www.farminstitute.org.au

Individual Membership
You can be part of the Institute’s work and also gain access 
to Institute reports, the Farm Policy Journal, newsletters 
and seminars by becoming an individual member of the 
Institute. The Institute is recognised as an accredited research 
institute by the Australian Government, which means that 
contributions by individuals are fully tax deductible. 

Corporate Membership
The Institute encourages agribusiness organisations, farmers, 
and regional communities to become contributors through 
Corporate Membership. By providing financial support for 
the work of the Institute, contributors can ensure that policies 
and ideas to advance their industry are being developed and 
promoted to policy-makers. As well as providing access 
to Institute events and publications, being identified as an 
Institute contributor sends a clear message to the agricultural 
sector and to policy-makers that an organisation is interested 
and engaged in the long-term future of the sector.
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Beef the big mover in Australian agricultural trade 
The Australian Farm Institute maintains 
a comprehensive agricultural trade 
database which is accessible by 
members through the Institute’s 
website. The database contains 
comprehensive information about 
international trade in the complete 
range of agricultural commodities, and 
importantly details the performance of 
competitor agricultural exporters, to 
provide a complete picture of how well 
Australian exports are competing in 
key markets. The database is updated 
annually as comprehensive international 
data becomes available, with the latest 
update detailing Australia’s agricultural 
trade performance for the 2013–14 year. 
The most striking aspect of Australia’s 
agricultural trade performance during 
2013/14 was the increase in the value 
of livestock product exports. The value 
of live cattle and beef exports in 2014 
increased by 28% from 2013 (see 
Figure 1), while the value of live sheep 
and lamb exports increased by 23% 
over the same period.
The growth in exports was driven 
by the large drought-induced sell-off 

of cattle from northern Australia. In 
the past, such events have severely 
depressed cattle prices, and there was 
certainly some evidence of downward 
pressure on the cattle market as a result 
of the flood of numbers. However, in 
this instance prices were maintained 
by the relatively high level of demand 
for beef exports emanating from the 
United States (US), where the beef 
herd has been at a cyclical low level, 
driven in part by the sustained high 
corn prices which made feeding of 
cattle uneconomic.
Almost 400,000 tonnes of Australian 
beef was exported to the US in 2014, 
almost double the volume exported 
in either 2012 or 2013. As a result, 
the US overtook Japan to become the 
biggest market for Australian beef 
exports in 2014 (Figure 2). 
Forty per cent of US beef imports 
were sourced from Australia in 
2014 compared to around 30% in 
the previous two years. The US 
imported US$5.5 billion worth of 
beef in 2014 compared with an 
average of $US3.2 billion over the 

previous three years. In 2014, US 
imports of Australian beef were worth 
US$2.2 billion compared to an average 
of US$940 million over the years from 
2011 to 2013. Over half (56%) of the 
extra 2014 demand in the US was 
filled by Australian beef exports.
The high turnoff of Australian cattle 
also resulted in Australia’s share of 
world beef exports increasing to 15% 
in 2014, two percentage points clear of 
the next largest exporter by value – the 
US. Notably, the value of US beef 
exports continued to grow steadily in 
2014, at the same time that US beef 
imports increased by over 60%. This 
is, in part, a reflection of reduced 
agricultural trade barriers resulting in 
enhanced market access and increased 
product differentiation amongst beef 
products in global markets. 
This is a reminder that perhaps the 
economists are correct after all, 
and that the removal of agricultural 
trade barriers can bring benefits to 
all nations participating in global 
agricultural trade.
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Figure 1: Exports of Australian cattle and sheep products. 
Source: UN Comtrade.

Figure 2:  Australian beef exports to major destination markets. 
Source: UN Comtrade.

Figure 3: Market share of US beef imports.
Source: UN Comtrade.

Figure 4: US trade of fresh and frozen beef products. 
Source: UN Comtrade.
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Be wary of simplistic indicators of ‘competitiveness’
The Australian Farm Institute recently 
undertook a research project, funded 
by the Rural Industries Research and 
Development Corporation (RIRDC), 
which had the aim of developing a 
statistical index of the competitiveness 
of Australian agriculture, relative to the 
competitiveness of competitor national 
agricultural sectors.

The background to the research was 
that national competitiveness indices 
have been developed and published 
by international organisations over the 
past 10 years, with the aim of helping 
governments identify policies that 
have the potential to make their nation 
more competitive. The most widely 
recognised of these is the Global 
Competitive Index, published each 
year by the World Economic Forum. 
The development of a similar national 
agricultural competitiveness index 
was believed likely to be of benefit to 
Australian governments in assisting 
them to identify policies likely to 
improve the competitiveness of the 
agriculture sector in Australia.

The research initially involved the 
identification of the major factors 
considered likely to be important 
in the relative competitiveness of 
Australian agriculture. These included 
factors like the natural resource base, 
investment in agricultural research 
and development, the quality of 
infrastructure and ports, the relative 
cost of farm inputs, the availability 
of agricultural finance, and the 
availability of the use of technology 
in agriculture. There were also a 
number of national factors identified 
as likely to be important. These 
included national economic growth 
rates, exchange rates, standards of 
governance and the nature of the 
national regulatory environment.

Statistical indicators were identified 
for each of these, and data collated 
over periods of up to 40 years for a 
group of seven major agricultural 
exporting nations, including Australia. 
Statistical analysis was then used in 
order to try and identify which factors, 
or combination of factors was most 
closely correlated with growth in the 

7discoveries

real value of agricultural output of each 
of the nations included in the research.

The first challenge encountered in 
adopting this approach was the poor 
quality of available agricultural 
statistics, including for developed 
nations such as the United States (US) 
or Australia. This meant that indicators 
had to be used that were less than 
ideal. The second challenge identified 
was even more fundamental, however, 
as the statistical analysis was not able 
to identify a combination of factors 
that reliably predicted the performance 
of the national economic sectors 
included in the research. 

On reflection, the results obtained 
were perhaps not entirely surprising. 
There are numerous economic and 
environmental factors that contribute 
to the performance of different national 
agricultural sectors, but in very different 
combinations. Brazil, for example, has 
a very rich endowment of soil and water 
resources, but the agriculture sector has 
been impeded by poor infrastructure and 
unstable government policy. Australia, 
on the other hand, has a relatively 
stable regulatory environment and 
well-developed transport infrastructure, 
but the agriculture sector 
faces limits in the availability 
and quality of land and water 
resources. Even comparisons 
limited to developed nations 
like the US, Canada, New 
Zealand and Australia revealed 
that the combination of factors 
most closely correlated with 
real growth in agriculture 
sector output was inconsistent, 
and it was simply not possible 
to develop a single, composite 
indicator for the relative 
competitiveness of a national 
economic sector.

An alternative approach 
to assessing agricultural 
competitiveness that 
arose from the research 
was the development of 
a dashboard of indicators 
that at least provide a 
better understanding of the 
different factors that may 

be important in understanding 
national agricultural competitiveness. 
These include productivity growth, 
trade performance, research and 
development investment levels and 
the nature and scope of government 
intervention in the sector. While even 
these were limited by the quality of 
available agricultural statistics, the 
use of multiple indicators rather than a 
single composite index provided more 
useful insights into the reasons why a 
particular national agricultural sector 
may be growing or stagnating.

A key lesson arising from the research 
was that policy-makers should be very 
careful about responding to so-called 
competitiveness indexes especially in 
the case of a single national economic 
sector such as agriculture. While it is 
easy for organisations to develop and 
publish such indexes, the relationship 
between these and the actual 
performance of the sector is far from 
predictable.

Copies of the report associated with 
this research may be downloaded  
from the Rural Industries Research  
and Development website at:  
www.rirdc.gov.au
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 Figure 1:  An agricultural competitiveness dashboard 
comparing Australia and the US.
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8 in my view

Robotic farmers? Judging the potential or pitfalls 
of digital agriculture for Australian farms

from breeding rights through to product 
quality management. Given this, I 
see the use of electronic data being 
transformative across many industries, 
with the benefit large and component 
contributions difficult to partition. 

However, from a broadacre cropping 
perspective, the size of the benefits 
at the farm level will depend on 
the farming enterprise and the 
current management. Efficiencies in 
machinery operation and logistics, 
better soil and environmental resource 
description, improved weather 
predictions and greater tactical use 
of resources in-season will allow for 
more certainty in achieving strategic 
productivity targets. This may not 
lead to a reduction of variable costs, 
but should mean that financial returns 
from the investment in variable costs 
(gross margin) will be increased. 
An improvement in gross margin of 
between 10% and 20% should be 
easily achievable for most operations.  

Andrew Weidemann, GPA
In my opinion the electronic age has 
been a revolution for farmers in respect 
of education and the opportunities 
from major advancements, particularly 
in machinery. In 1996, we started 
yield mapping on our farm with the 
help of header mounted monitors. 
The data that we recorded on yield 
and moisture at that time measured 
the variability across each paddock. 
The yield maps raised questions that 
were at that time hard to quantify 
but today with the advancements in 
products, such as APSIM yield profit 
soil characterisation, and as farmers 
generally we have been educated by 

these tools to better understand the 
correlation between rainfall and soil 
type. 

Technology advancements by 
machinery manufacturers has, in 
my opinion, now driven the next 
generation of advancements through 
auto steer and this has changed the 
view of farming today to a more 
sophisticated level as we continually 
learn how to better use these tools 
to improve productivity, and now 
also better able to record and vary 
various applications of products across 
paddocks. 

App technology has now driven an 
easier hand-held recording process as 
well which can be used – as in our case 
where we are utilising this technology 
in providing and supporting the 
information which sits behind our 
grain marketing and storage program.

If you look at the overall result of these 
tools we certainly have learnt how to 
better apply things such as nitrogen 
which applied with full knowledge 
of available soil moisture can vastly 
improve the overall productivity of 
the entire cereal or canola program. In 
most cases we have worked on a rule of 
an application of $1 aiming to return $4 
for the investment made. Or conversely 
if we don’t apply the nitrogen, based 
on the overall prediction of the season 
based on the scientific outlook for rain, 
then we save money. In my opinion, 
most farmers employ these types of 
assessments on a regular basis and, 
as confidence and improvements in 
weather information improves, we 
can expect better productivity and 
ultimately profitability growth from 
these specific technologies.

A combination of low-cost sensors, 
cheap and increasingly powerful 
computing capacity and expanding 
mobile phone and internet access is 
resulting in the generation of rapidly 
growing volumes of digital data 
associated with farming operations. 
While holding the promise of 
productivity improvements by enabling 
management at the square metre rather 
than the paddock scale, there are 
concerns about data privacy and the 
potential use of digital information for 
government compliance purposes. 

The Australian Farm Institute asked 
two experts in ‘digital agriculture’ to 
provide their views on the potential 
implications of these developments for 
Australian farmers.

Q1. There is a lot of hype about the 
benefits that might be available to 
farmers arising from the large volumes 
of electronic data that can now be 
generated by sensors and machinery. 
What is your assessment of the 
percentage that farmers might be able 
to improve yields or decrease costs 
through the use of electronic data and 
associated technologies?

Brett Whelan, USYD
These are exciting times for farm 
management and research. The data 
recorded by sensors placed in-field, 
on-vehicle, on-animal or on a remote 
platform will only become more 
important to the goal of optimising 
input use and productivity in 
agricultural systems. The information 
extracted will be used strategically to 
benefit multiple aspects of the systems 

Andrew Weidemann  
Chairman, 

Grain Producers Australia (GPA), 
and farmer, Weidemann Pastoral Co

Brett Whelan
Associate Professor in Precision Agriculture, 
Precision Agriculture Laboratory, 
Faculty of Agriculture and Environment, 
The University of Sydney (USYD)
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Q2. To what extent do you think 
farmers should be wary about the 
potential for their farm data to be 
distributed to unauthorised persons, 
or even accessed by government 
regulators?

Brett Whelan, USYD
There are a number of levels of farm 
data that will be valuable, but the 
value will only be realised when the 
data is used to extract information for 
the business/industry/society. At the 
moment many farmers are generating/
collecting data without extracting the 
value. That is a waste.

I expect that when wireless broadband 
reaches useful upload speeds across 
the farming regions, then the options 
for automatically gathering and storing 
vehicle operational, farm resource, 
environmental and field operation/
production data will mature. This 
development will come with a strong 
commitment by the agriculture 
community to open data protocols and 
data privacy controls. Combined, these 
advances will allow manufacturers, 
farmers, input suppliers and advisors 
to share data for a variety of different 
purposes which may range from 
directing future site-specific field 
operations back on the same farm, 
to aggregating information from a 
region on yield response for different 
crops/varieties to local conditions and 
treatments. Both these examples would 
extract value from the data and benefit 
the data provider. I am optimistic that 
farmers who are prepared to engage in 
these developments will be rewarded 
by accessing new information and 
analyses to improve decision-making 
at a range of different operational 
scales within their businesses. 

Andrew Weidemann, GPA
Producers should own their data and 
as time progresses the value of the 
farmer generated data will become 
more important to a range of sectors 
but they should be prepared to pay 
for it. I am aware there is a precedent 
in other countries which allows for 

data to be collated and then shared 
in a cooperative arrangement which 
actually pays a return to the producers. 
Data cooperatives are a thing for the 
future and will be something that I 
think may well be developed in the 
coming years, as we come to terms 
with the data age. We need to be 
careful though in how this information 
is collected and the format of the data 
will be vitally important. Governments 
have a way of over-analysing farmers 
and in my opinion this has rarely seen 
a return to farmers more broadly, 
whereas the private sector tends to 
drive outcomes from research data 
collected.

Q3. Thinking ahead five to 10 years, 
what do you think will be the major 
developments that will emerge in the 
‘digital agriculture’ space? Do you 
think data and robots will substantially 
replace farmers, just as has occurred 
to workers employed in manufacturing 
industries?

Brett Whelan, USYD
Increasing volumes of digital data 
along with remote storage and fast 
data transfer will finally help achieve 
the real practical goal of precision 
agriculture, which is to increase the 
number of (correct) decisions per 
hectare/animal/machine/season made 
in the business of farm management. 

Initially targeted at the cropping 
industries, the real-time telemetry 
of machinery operational status will 
become commonplace to allow remote 
expert adjustment and optimisation. 
The data will be stored for analysis 
to improve the use of fuel and labour 
over time. 

Software systems will come of age 
that merge data streams from diverse 
sources and scales with adaptable 
crop production and environmental 
models that will feed information into 
key management decisions. Such a 
system will require data generation 
and capture through a range of 
platforms for such attributes as yield, 
crop vigour, disease, pests, soil, 

environment and economics/markets. 
The data will need to be automatically 
stored in/transferred between online 
‘data dormitories’ in formats that are 
openly accessible. 

Industry will then provide analysis 
to drive the required prescriptive 
agriculture decisions. These will be 
provided as alternative options based 
on assessing the probable outcomes 
of models based on understanding 
the causal relationships involving the 
measured attributes. This will be a 
substantial improvement in trustworthy 
decision support and more inline with 
producing an ‘augmented advisor’ than 
replacement with robots. 

I expect there will be some specific 
automation of vehicle-based operations 
such as targeted weeding, ground 
preparation/sowing and harvesting 
in some crops in the next five years. 
However, I believe the timeline for 
any substantial shift from Australian 
farmers to intelligent robotic 
machinery managing whole-farm 
operations is greater than 10 years.

Andrew Weidemann, GPA
I don’t think we will see farmers 
generally replaced by robots but I can 
see the day when we will see driverless 
tractors and spatial imagery along with 
drone and or satellite pictures of the 
fields being easier to access, and most 
likely from the phone. 

The thing the industry will have to 
work through though is: will this 
technology lead to more profitability? 
or will it just take more important time 
to manage?
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No case for zero tolerance – Marsh vs Baxter 
On Tuesday 10 September, the WA 
Court of Appeals handed down its 
decision in the Marsh vs Baxter case, 
in which an organic farmer sued 
his genetically modified (GM) crop 
growing neighbour for allegedly 
contaminating the organic farm, 
which resulted in a loss of organic 
certification and therefore a substantial 
amount of income. By a two to one 
majority, the Appeals Court judges 
supported the decision of the original 
judge, and dismissed all the claims 
made by the organic farmer.

The temptation for the media to style 
this story as being about the little 
Aussie battler organic farmer versus 
the multinational-backed rapacious 
GM farmer was obviously too 
tempting, and this has been the flavour 
of most of the reporting of this case. 
The opening sentence of an ABC 
media report gives a sense of this, ‘An 
organic farmer in Western Australia 
whose crop was contaminated with 
genetically modified (GM) canola 
from a neighbouring farm has lost his 
court appeal for compensation,’ is the 
opening line, and the story goes on 
to describe the ‘plight’ of the organic 
farmer in his quest for compensation.

The facts of the case, as described in 
intricate detail by the majority appeal 
court judges (and the original trial 
judge), do not correspond with this 
characterisation. In both the original 
judgement and the majority Court 
of Appeals judgement, a distinctly 
different picture of the situation 
emerges.

Put briefly, the judges found that 
Michael Baxter planted GM canola 
on his farm in accordance with all 
the guidelines, and the advice of 
his agronomist. He observed all the 
requirements with regard to buffer 
zones on his property, which in 
any case was separated from his 
neighbour’s property by a 20 metre 
road and a line of trees. To harvest 
the canola it was first windrowed and 
left to dry – a standard practice for 

canola crops. Before it was harvested, 
some of the drying canola plants were 
allegedly blown onto his neighbour 
Steve Marsh’s property, who is a 
certified organic farmer. Marsh 
identified the plants, but according to 
the judges, rather than removing them, 
left them there for up to six months 
and meanwhile notified his organic 
certifier, NASAA, about the presence 
of the plants.

According to the reported judgements, 
NASAA subsequently visited the 
organic farm and decided to decertify 
it, which meant that Marsh lost his 
organic certification, and could no 
longer sell his produce as organic. 
This resulted in a financial loss which 
Steve Marsh then decided to seek to 
recover via a court case. However, 
as the judges pointed out, areas of 
the Marsh farm had already been 
decertified previously due to the use 
of chemicals; there was no canola 
being grown on the organic farm so 
there was no possible risk of genetic 
contamination; and the decision by 
NASAA to decertify Marsh’s farm was 
not necessary based on the guidelines 
and rules under which it operated.

The picture that emerges from the 
published findings of the judges is one 
where, instead of the normal situation 
where the offending canola stalks 
would have been quickly collected up 
and removed, or the neighbour asked 
to collect them and remove them, the 
situation was escalated all the way to 
the courts as a consequence of actions 
by the organic farmer, the overzealous 
and seemingly incorrect actions of his 
organic certifier NASAA (according 
to the judges), and ultimately a band 
of anti-GM campaigners who saw the 
case as an opportunity to inflict some 
damage on those supporting GM crops.

The case has seemingly backfired 
on the anti-GM campaigners rather 
spectacularly. First, the judges have 
pointed out that merely having some 
GM crop plants present on a farm does 
not constitute ‘contamination’; that in 

any event contamination implies harm 
or damage and there is no available 
evidence that GM crops have ever 
caused harm or damage; and finally 
that as a consequence of losing the 
case, it is possible that all the costs of 
the case will have to be borne by Steve 
Marsh.

As noted in relation to the first court 
decision, it seems that the judges are 
hinting quite strongly that the party 
most to blame in this situation was 
the organic certifier NASAA, and the 
organic standard which sets a zero 
tolerance requirement, contrary to the 
more realistic and practical standards 
that apply everywhere else in the 
world.

All those anti-GM campaigners who 
so willingly jumped on the bandwagon 
now face the difficult moral decision 
about whether they are prepared to 
open their wallets and help pay for 
Steve Marsh’s likely costs.

There are claims that the case will 
now be appealed to the High Court, 
but it appears there is a real risk this 
would simply be inflicting more 
stress and uncertainty on the two 
protagonists and further fattening 
the pockets of lawyers. The reality 
is that neighbouring farmers have 
dealt with these sorts of problems in a 
practical and cooperative manner for 
generations, and resorting to the courts 
every time a sheep strays or weeds 
appear will never be a solution.

10 crossing the divide
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€500 million comprehensive 
package of measures to 
support European farmers
In early September the European 
Commission released a package of 
support of €500 million of European 
Union (EU) funds for the benefit 
of farmers. The three main support 
packages were focused on:

1. Helping farmers in the short 
term facing cash flow difficulties, 
especially the dairy sector.

2. Addressing the market imbalance 
by stimulating demand and 
reducing supply, includes storage 
aid for butter, skimmed milk powder 
and pig meat and includes promotion 
and market discussion for dairy and 
pig meats sectors along with markets. 

3. Tackling supply chain challenges 
by establishing a new High Level 
Group focusing on credit for 
farmers, financial and risk hedging 
instruments.

These packages are designed to target 
the EU Member States farmers that 
have been most affected by the fall 
in pig meat prices, the impact of the 
Russian ban on imports of food from 
Europe, the very low milk prices and the 
current summer drought. Interestingly, 
EU farmers already receive over 
40% of their annual income from EU 
taxpayers, but the current commodity 
price downturn has resulted in farmer 
blockades and protests, and the almost 
inevitable response from the EU. 
Australian farmers can only wonder 
at the scale of political power that the 
European farm sector appears able to 
wield in these situations!

ABARE reports Australia’s 
farm production forecast  
to hit $57.1 billion
Favourable seasonal conditions, an 
assumed lower Australian dollar and 
strong international demand is expected 
to drive the value of Australian farm 
production to record heights in 2015–16.

The gross value of Australia’s farm 
production is forecast to increase by 8% 
in 2015–16 to $57.1 billion, around 16% 
higher, in nominal terms, than the five-

year average, according to the September 
edition of ABARES’ Agricultural 
Commodities report.

The value of livestock production is 
forecast to increase by 11% in 2015–16 
to $29.1 billion, on the back of an 
expected increase in farmgate prices 
for beef cattle, lamb, sheep and wool. 
ABARES has also projected an increase 
of the gross value of crop production, 
which is expected to rise by 5% in 
2015–16 to $28.1 billion. 

The index of unit returns for Australian 
farm exports is forecast to rise by 4% in 
2015–16, following an estimated rise of 
6% in 2014–15. The forecast increase in 
2015–16 mainly reflects the effect of the 
decline in the Australian exchange rate, 
especially against the United States (US) 
dollar.

This report highlights the major impact 
that the exchange rate of the Australian 
dollar has on the level of farm returns, 
and the impact and cost to Australian 
farms that was imposed on the sector by 
the mining boom over the past five years.

Mandatory market reporting  
to stay in the US
The USDA has recently released the 
findings of a research project, the 
objective of which was to assess the 
effects of the Livestock Mandatory 
Reporting Act on the operation of US 
livestock markets. The legislation 
currently in place in the US requires 
large-scale participants in specific 
livestock markets, including beef, pork, 
and sheep and lambs, to provide specific 
details of the numbers purchased, 
and the weights and prices paid for 
livestock to the USDA within specified 
timeframes. 

One of the challenges associated with 
this sort of analysis is to try and establish 
what would happen in the absence of 
mandatory price reporting, and to use 
that as the basis to analyse the impacts of 
the mandatory reporting measures. This 
challenge is made more complicated 
by the drift away from more open price 
discovery mechanisms such as open-cry 
auctions, towards what the USDA refers 
to as alternative marketing arrangements 
(AMAs) that include contract supply 

arrangements, formula pricing forward 
sale arrangements. These AMAs have 
become predominant in the US pork and 
poultry industry, and also for the sale of 
slaughter cattle – mainly by feedlots.

The analytical method used to determine 
the effects of mandatory livestock 
reporting are somewhat complex, and 
essentially involve a comparison of 
the differences between AMA prices 
(forward sale and futures contract prices) 
and open-cry auction prices, before 
and after the introduction of mandatory 
livestock reporting. The analysis is made 
all the more complex by the fact that the 
US had a system of voluntary livestock 
market reporting prior to the introduction 
of the mandatory reporting system.

In summary, the analysis found that 
while results were mixed under 
mandatory reporting, the prices observed 
for AMAs generally were more closely 
correlated with prices reported at open 
auction, and that the prices farmers 
received under AMAs were responsive 
to changes in prices received at open 
auction, indicating that the mandatory 
reporting system resulted in welfare 
gains to livestock sellers, meatpackers, 
and – ultimately – consumers, all 
of whom benefit from having more 
information on prices.

US corn prices and farm returns
The projected average net income of 
grain farms in Illinois is estimated at 
around US$15,000 per farm, a huge 
drop from 2014 average of just above 
US$100,000 per farm (University of 
Illinois). Why such a difference? Corn 
growers in the US have experienced 
an extended run of good years prior to 
2014, due to the biofuels mandate which 
dictates that almost 40% of US corn 
production goes to ethanol, and also 
due to strong demand from China. The 
demand from China currently appears to 
be a bit uncertain, and US corn stocks 
are now climbing on the back of three 
near-record harvests; all of which has 
combined to send the price of corn down 
from almost US$8 per bushel in 2012 
to around US$3.80 currently. Recent 
projections of another record corn 
harvest in 2015 are further contributing 
to downward pressure on corn prices. 

Australian and international farm policy news
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In the news
The release of the Spring 2015 Farm Policy Journal, ‘Will 
consumers stop agricultural technology?’, was the subject 
of an article in The Land by Matthew Cawood, ‘Science not 
enough to sway consumers’ (19/09/2015): 

People don’t respond to science – people respond to people. 
That is a (very) short synopsis of the first of six papers in 
the Australian Farm Institute’s (AFI’s) latest Farm Policy 
Journal, which considers why consumers baulk at certain 
agricultural technologies. 
The conclusion, that science alone is an inadequate tool for 
persuasion, is useful knowledge for any farm sector wanting 
to use a technology that might attract a consumer backlash. 

The Spring Journal also featured on the RN Afternoons 
(ABC 18/09/2015) story, ‘Why our food regulation stifles 
farm innovation.’ With author Mark Swift, interviewed 
regarding his article, ‘The implications of societal risk 
management on agricultural productivity.’

Institute events
AFI’s annual Australian Agriculture Roundtable Conference 
will be held at the Hilton Sydney on 4 & 5 November, 2015.

Out and about
 Recently the Institute’s Executive Director, Mick Keogh, 
has spoken at: 

• Sheepvention, Hamilton, Victoria
• Cotton Collective, Narrabri, NSW
• Annual Australian Institute of Food Science & 

Technology Convention, Sydney
• Rural Industries Research and Development Corporation 

launch of the ‘Assessing the competitiveness of 
Australian agriculture’ Report, Canberra

• 2015 East Gippsland Beef Conference, Bairnsdale, 
Victoria

• Ag Institute Australia (WA Division) ‘Innovation 
in Agriculture – Opportunities and Constraints’ 
Conference, Como, Western Australia

• Westpac Innovation Challenge judging panellist, Sydney
• 2015 Nuffield Australia National Conference, Albury, 

NSW
• Transformative Technologies (Big Data) Rural R&D 

Workshop
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