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DPI has been benchmarked in the top 
1% globally of R&D organisations and 
this reputation has been built on the 
capability, the rigour and the focus of 
the R&D over the past 130 years. As 
one of Australia’s oldest and largest 
agricultural R&D organisations, 
how does DPI continue to meet its 
charter to drive the productivity and 
profitability of the agricultural sector 
in NSW and Australia? 

The past 20 years has seen a marked 
shift in the funding, technology 
and emphasis in the R&D system 
within Australia. Numerous studies 
have outlined the reduced public 
funding to R&D, the opportunities 
that technology will bring and 
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Opening the GATE:  
Moving R&D into the future
Michael Bullen and Carolynne James

The Global Ag-Tech Ecosystem 
(GATE) is a collaborative research 
and technology site specifically 
designed to cultivate and develop 
agtech ideas. The GATE is a 
NSW Department of Primary 
Industries (DPI) initiative to fast-
track the development of agtech to 
increase productivity. It provides a 
unique opportunity for agricultural 
technology developers to access 
DPI Research and Development 
(R&D) expertise or bring their own, 
and to collaborate with technology 
providers, business services and 
investors to create commercialised 
products for the NSW, Australian 
and global agricultural sector.
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how farmers, organisations and 
governments should respond. In this 
paper, drawing from these studies, 
we will outline how NSW DPI more 
broadly and the recently established 
GATE connect the traditional R&D 
approach to the evolving ethos and the 
changes that have occurred over the 
past 20 years.

Trends in R&D funding
ABARES in their report into Rural 
Research, Development and Extension 
Investment in Australia (September 
2017) outlined investment trends from 
2005–06 to 2014–15. As Figure 1 
illustrates, in real terms both the total 
level of expenditure and public-sector 
funding has increased: from $2.3 billion 
to $3.0 billion and from $1.4 billion 
to $1.5 billion respectively. However, 
state and territory funding declined 
in real terms from $330 million to 
$239 million over the same period.

Governments will continue to face the 
challenge of competing expenditure 
demand between sectors. For NSW, 
NSW Treasury modelled in their 2016 
Intergenerational Report what the 
likely share of expenses by service 
area for the NSW Budget would be 
in 2055–56 compared to 2014–15 
(Figure 2). Over the 40-year period the 
share of expenses for the Agriculture, 
Forestry, etc service area is predicted to 
decline from around 1.5% to 0.5%.

With the level of public funding for the 
agricultural sector in decline, ABARES 

concludes ‘the private sector is likely to 
be the main source of growth in funding 
for rural R&D in the future’ (p. 27).

Returns from agriculture 
R&D
While the demand for expenditure from 
other areas of government will draw 
funds away from public agriculture 
R&D investment, the general case 
for government intervention in 
agricultural R&D remains strong and 
largely uncontroversial. It rests on 
the existence of spillovers that would 
otherwise result in under-provision of 
R&D, because investors are not able to 
capture sufficient benefits to justify an 
investment. 

There is ample evidence that 
government investment in R&D 
has generally performed well. The 
following quote from the 2011 
Productivity Commission Report into 
the Rural Research and Development 
Corporations (RDCs) (p. 46) provides 
a useful overview:

Much empirical work has attempted to 
quantify the returns from investment 
in rural R&D. One commonly 
cited source (Mullen 2007, 2010) 
indicates a rate of return in Australian 
broadacre farming of between 15% 
and 40%, with the Commission’s own 
assessments (PC 2007) suggesting 
potentially higher average returns. 
More recently, an evaluation of 
projects undertaken by Australia’s 
Rural Research and Development 
Corporations has estimated that for 
every $1.00 invested in R&D, the 

average return after 25 years is $10.51 
(CRRDC 2010) – broadly equating to 
a rate of return of around 50%.

The Productivity Commission argued 
that, given the strong return on 
investment, there were sound reasons 
why the private sector should increase 
its level of investment and there was a 
case for government to limit its level of 
investment. While no major changes to 
the RDC model have been made since 
the Productivity Commission report, 
the ABARES study shows there has 
been a substantial increase in the level 
of private-sector investment in R&D. 

Further, one area where the report 
recommended a change to the way 
‘broader rural R&D’ should be 
managed has been the establishment 
of the Rural R&D for Profit program. 
This program encourages cross-sectoral 
collaboration in R&D and provides 
for funding that may not fit within the 
individual RDC investment parameters.

Increasing private 
investment in R&D
In late 2017, the Australian Farm 
Institute (AFI) released a research 
report Enhancing Private-Sector 
Investment into Agricultural Research, 
Development and Extension (R,D&E) 
in Australia. The report examines the 
current level of private investment 
in Australia, the barriers to further 
investment, and identifies policy 
measures that will assist in increasing 
the level of private-sector investment in 
agricultural R,D&E in Australia.

Figure 1:  Rural R&D expenditure 2006/7 to 2014/15.
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The AFI report used a qualitative 
approach by conducting interviews 
and surveys to identify the key issues 
around decisions that drive investment 
by the private sector in agricultural 
R&D. Respondents identified a number 
of issues that influence potential 
investment decisions by them in 
Australian agricultural R&D.

1. The quality of the science and 
research service provision is high.

2. Financial incentives such as 
the R&D tax concessions were 
important for smaller companies 
and welcomed by larger firms.

3. Market size, global opportunity 
and applicability of the research 
given the diverse nature and scale 
of agriculture within Australia. This 
affects the opportunity to obtain a 
return on investment given the costs 
in undertaking the R&D.

4. The necessity for effective 
partnerships between publicly-
funded research organisations and 
the private sector.

Amplifying the last point, while 
most private investors had engaged 
in partnering with publicly-funded 
organisations for R&D, the 
partnerships had not necessarily been 
the best experience.

A common factor for organisations 
which raised collaborative 
partnerships as an issue, was the 
mismatch of commercialisation 
culture, administrative inefficiencies 
and different expectations around 
intellectual property management. 
(Keogh et al. 2017, p. 2)

It is likely that all publicly-funded 
R&D organisations can reflect on 
instances or examples where this has 
been the case and caused tensions 
in the partnerships. The opportunity 
presents for identifying ways to 
minimise this poor experience and 
the approaches undertaken by DPI, of 
which the GATE is one element, will 
be outlined later in the report.

Before moving to consideration of the 
future role of technology in agricultural 
R&D, it is worth highlighting two of 
the recommendations from the report. 

Recommendation 2 refers to 
incentivising participation in programs 
that attempt to match innovation and 
commercialisation culture between 
publicly- and privately-funded 
organisations. The approach taken 
at the GATE and other initiatives 
in DPI attempt to address this 
recommendation.

There are two themes within 
Recommendation 4: the need by 
governments to continue the funding 
of public agricultural R&D, and the 
underpinning that publicly-funded 
R&D provides not only to the whole 
R&D landscape but also provides as the 
incentive for private investment. The 
challenges for funding publicly-funded 
R&D in the future have been outlined 
above. The role of the private and 
public sector in innovation and R&D is 
worth unpacking to some degree.

Public and private  
– a two-part show

Where were you guys [venture 
capitalists] in the 50s and 60s when 
all the funding had to be done in the 
basic science? Most of the discoveries 
that have fuelled [the industry] were 
created back then. (Paul Berg, 1980 
Nobel Prize in Chemistry winner, 
quoted in Mazzucato 2015) 

Mariana Mazzucato in her book The 
Entrepreneurial State – Debunking 
Public vs Private Sector Myths (2015) 
provides a series of examples of 
how the success of new technology 
companies have been built on 
fundamental R&D undertaken by 
publicly-funded organisations. 

The perspective is that in looking at 
the success of the United States’ (US)
economy, the most visible examples 
of the way the economy works are the 
high-profile companies such as Apple, 
where the state-funded R&D to develop 
the technology is invisible. This leads 
to an overemphasis on market-driven 
mechanisms being favoured in policy 
development, rather than consideration 
of the interaction of the two actors in 
the economy.

There are three opportunities that Apple 
availed itself of in establishing as a 

company and in product development. 
These include direct equity investment 
in Apple’s early stage, access to 
technologies from publicly-funded 
R&D programs, and the range of 
tax, trade or technology polices that 
supported companies to grow.

One example of the publicly-
funded R&D that is key to Apple 
products – and ubiquitous in almost 
all IT products – is micro hard drive 
storage or hard drive disks. The 
2007 Nobel Prize was awarded to 
two European scientists Albert Fert 
and Peter Grunberg for their work in 
the 20th century in developing giant 
magnetoresistance (GMR). Hard disk 
drives’ magnetic sensors utilise the 
quantum mechanical effect as a result 
of GMR in their thin-film layered 
structure. Beyond the R&D, the 
commercialisation of the micro hard 
drive brought together the two separate 
R&D teams in Europe as well as teams 
in the US. These affiliations provided 
critical support to the R&D, and also 
allowed companies such as IBM and 
Seagate to commercialise the new 
knowledge into commercial products.

Mazzucato identifies areas for 
reconsidering the role of the state in 
the economy (p. 5). The first is for 
government to ‘envision a direction 
for technological change and invest 
in that direction.’ This does not 
mean picking winners, envisioning 
the direction ‘requires that the State 
creates a network of willing agents … 
that are keen to seize this opportunity 
through public-private partnerships.’ 
The second is a reframing of the way 
public spending is evaluated such as 
how it has encouraged the development 
of new markets or existing products 
into new directions. ‘Third, it means 
allowing public organisations to 
experiment, learn and even fail!’ The 
final area is how to establish better 
upside opportunity for government for 
their investment. 

Technology in Australia
As part of the Rural R&D for Profit 
program, all of the RDCs have 
collaborated on a project – Accelerating 



Farm Institute Insights | Vol. 15 No. 1 | February Quarter 2018

4 Feature

Precision Agriculture to Decision 
Agriculture (P2D) – with analysis and 
research leading to a series of reports to 
outline the key actions required. 

The analysis has identified the 
opportunity for digital agriculture to 
add $20.3 billion to the gross value of 
agricultural production in Australia. 

In the report Accelerating Precision 
Agriculture to Decision Agriculture 
– Enabling Digital Agriculture in 
Australia (CRDC 2017), seven key 
pillars for success for digital maturity 
have been identified and an assessment 
made of where Australia sits for the 
pillars identified (Figure 3). It is 
not the intent to detail each of these 
pillars in this report, however there are 
specific issues identified in the report 
that inhibit the investment in digital 
agriculture in Australia.

The four issues identified are the 
high fixed costs of development 
caused by the diverse populations of 
potential customers, coarse spatial 
resolution of public environmental data 
compared to other OECD countries, 
high climatic variability, and the need 
for high quality user interfaces to 
support complex systems. These issues 
give guidance for publicly-funded 
organisations in developing their 
approach to a data and digital strategy. 
Further, they also provide support as 
to why publicly-funded organisations 
should play a critical role in supporting 
the development of a data and digital 
future for Australian agriculture.

Drawing it all together
While economic returns from 
agricultural R&D are clear and 
continue to be strong, the method of 
realisation of research and its delivery 
to industry is shifting. The traditional 
adoption mechanism of agricultural 
R&D institutions has been public 
dissemination and industry extension. 
This reflects the ‘public good and 
basic research’ charters underpinning 
most R&D institutions and is tied to 
the broader research ethos of open 
publication, peer review and academic 
recognition. 

The emergence of new technologies 
and digital application has enabled 
new dissemination avenues for 
agricultural R&D. ‘Lean start-up’ 
business models associated with 
these technologies approach adoption 
differently from traditional extension 
and open publication methods. Digital 
agriculture product development 
involves commercial secrecy, rapid 
trialling and customer demand analysis.  

At first glance, this seems the antithesis 
to traditional research approaches. For 
example, traditional scientific method 
involves a threshold of statistically 
valid trials or experiments, whereas 
digital agriculture development may 
involve small focus trials where ideas 
or products are reworked or pivoted 
after a few iterations.

Peer review appears to be incompatible 
with ‘commercial in confidence’ 
precepts of private business 
development and ‘evidence thresholds’ 
required in academia may be higher 
than that sought by or needed in the 
marketplace.

Nevertheless, digital agriculture 
applications can enable more rapid and 
comprehensive research adoption, and 
for this reason reconciling this new 
paradigm is essential for sustaining the 
overall R&D sector investment and the 
productivity benefits it generates.

The NOUS group in a report on The 
Future System for Primary Industries 

Research & Development in Australia, 
commissioned by the National 
Research and Innovation Committee, 
presented a schematic on the key trends 
in public administration over the past 
40 years (Figure 4). 

For NSW DPI, the changes made to 
the organisation – while not explicitly 
defined in this way when started – have 
been a deliberate strategy to move to 
the network governance model. 

The GATE is symbolic of the approach 
and focus of DPI to prepare for the 
future and is designed to respond to the 
drivers mentioned above. 

DPI recognises the need to maintain 
and grow R&D expenditure given 
productivity benefits, but acknowledges 
shrinking public expenditure. The 
GATE provides the opportunity 
to harness and cultivate private 
investment in new collaborations. Key 
to the success of the GATE will be the 
new partnership between SparkLabs 
Cultiv8 and DPI, linked to SparkLabs, 
Asia’s premier accelerator.

This partnership applies 
commercialisation opportunities across 
all the stages of pre- and post-research 
delivery by linking to the R&D 
outcomes from DPI and its traditional 
R&D partners, and providing 
a pathway and support through 
mentoring, incubation and acceleration.

The GATE is addressing the concerns 
raised by industry about the lack of 

Figure 3:  The current state of maturity of digital agriculture in Australia as 
outlined by the Data to Decisions CRC Report. The titles in brackets 
link their structure to the findings across the P2D projects.
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agility in public R&D institutions 
by developing a commercialisation 
culture and expertise; both within the 
programs of the GATE as well as in 
the broader DPI. Examples include 
the use of design thinking to approach 
challenging policy issues. Design 
thinking involves considering the 
likely impacted effect of the policy 
and undertaking a series of iterative 
research and policy options to develop 
the final approach. 

DPI is also examining what is needed 
from a business entity or structure to 
further ensure there is the ability to 
interact in the best possible way with 
the private sector. This includes the 
opportunities to better match funding 
for traditional R&D projects, as well as 
being able to form appropriate business 
structures for particular areas of co-
investment. Perhaps most importantly, 
the structures will be considered 
around the potential for better aligning 
the commercialisation strategies from 
DPI’s R&D, as well as the public/
private partnerships in the future.

The GATE, as a publicly-funded 
institution, aligns with Mazzucato’s 
recommended roles of government in 
innovation. DPI through the GATE 
are actively envisioning a direction for 
technological change and investing 
in that direction. The intent is not to 
pick winners, but to offer ‘a network 
of willing agents’ new opportunities 
through public/private partnerships. 
The measure of success of the public 
investment will be via the development 
of new markets or entry in new 
directions.

The GATE builds on the investments 
made by DPI over the past decades, 
whether in traditional R&D, or in 
technology that can improve the returns 
to farmers. Work has commenced with 
non-traditional partners such as Cisco 
to focus on connectivity and how data 
from sensors located across the farm 
can be calibrated using long-term 
R&D trials to provide information 
for farmers to make more timely and 
improved decisions. 

It is recognised that this new approach 
needs to complement the traditional 
strengths of DPI around focused 
R&D that drives the productivity and 
profitability of agriculture within NSW. 
For the future, specific directions 
will be envisioned and investments 
targeted to these directions, as well 
as identifying the opportunities to 
invest to ensure the infrastructure 
and facilities meet the future R&D 
directions. This direction will include 
blue sky experiments, new learnings 
and even prospective failures. 
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Agriculture and energy pricing
Lucy Darragh and Anne Laurie

Agriculture is the fourth most 
energy-intensive industry in 
Australia, yet exclusive to 
environmental impact assessments, 
there has been minimal investigation 
into energy use, and even less on cost 
impacts related to projected energy 
price increases. 

New research currently underway 
at the Australian Farm Institute, 
funded by Energy Consumers 
Australia, is investigating the 
significance of different sources 
of energy as production inputs for 
12 major farm commodity sectors 
and their constituent supply chains, 
and developing a database that will 
incorporate current and prospective 
energy cost changes to project the 
impact on the wider agricultural sector.  

Energy costs as a proportion of 
production costs for irrigated 
agriculture have increased by as much 
as 100% over the period 2007–2012. 
Further increases in wholesale energy 
prices (coupled with the expectation 
that retail prices for diesel and 
unleaded petrol will rise in line with 
international crude oil prices in 
2017–18) are likely to have flow-on 
effects that impact input costs, such 
as fertilisers. However, the lack of 
understanding on exactly how energy 
is used and how much it costs (and 
why) leaves little certainty as to where, 
and the extent to which, the increases 
will take effect across the supply chain. 

Agriculture is making the switch to a 
more digitally-enabled industry, with 
a substantial uptake of revolutionary 
technologies. Energy costs are likely 
to become even more of an issue for 
producers in the near future – a good 
run of production years that are likely 
to level off, combined with efficiencies 
fast approaching their peaks, means 
a tightening of belts all round. 
Reliance on technology is growing 
substantially and the decision to adopt 
improvements or otherwise may, in 

some cases, boil down to the cost of 
energy (particularly electricity).

The potential for energy users 
in Australia to face significant 
increases in energy costs over the 
short to medium term therefore 
has important implications for the 
future competitiveness of Australian 
agriculture, and the sector needs to be 
well equipped to constructively engage 
in debates in relation to national 
energy policy to promote favourable 
outcomes for people and business 
across all ends of agriculture. 

Initial investigation undertaken by 
the Institute has uncovered a major 
shortfall of research into the impacts 
of energy use and costs across all 
sectors of agriculture at many levels. 
Energy as an issue in itself has not 
been given the credit it deserves as 
a pressing agricultural policy issue. 
The bulk of agriculture research 
conducted has been in the form of 
life cycle assessment (LCA) in order 
to demonstrate the environmental 
performance of the industry. Other 
major research priorities for agriculture 
include supporting the uptake of 
energy efficiencies and the feasibility 
of renewable alternatives in response 
to the transition to a ‘clean energy’ 
economy. 

The lack of very basic and 
fundamental energy use information 
has placed agriculture at a major 
disadvantage where discussions on the 
issue of energy are largely ill-informed 

and lack substance due to the absence 
of industry-specific evidence. 

Early stage research has also revealed 
increases in production costs are 
likely due to a combination of both 
fixed energy costs (network charges) 
and variable costs (usage charges). 
With network charges making up 
to 50% of the total energy bill and 
on the rise any efforts to improve 
energy efficiency and rein in use may 
not reduce the overall energy bill 
for producers and industry-related 
businesses. It is possible that energy 
efficiency gains may be negated by 
the growing increase in both network 
and usage costs. Therefore, research 
should give more consideration to 
aggregating energy use at a sector level 
and analysing the effects of increases 
in energy costs across all farm-related 
industries. The current research is 
providing the detailed evidence needed 
to support feasible policy changes.

Energy costs cannot be redistributed 
easily along supply chains, meaning 
that the management of energy at 
each stage of agricultural production 
and processing is important to ensure 
energy security, business viability 
and competitiveness. It is important 
for key industry groups and the wider 
community to become more engaged 
in understanding energy use, how 
energy prices are currently affecting 
agriculture and how agriculture will 
remain sustainable in the long run, 
given the likelihood of continued 
growth in energy prices. 

In the pipeline – upcoming research
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Future workforce captures Roundtable attention
Since its inception, the Australian 
Farm Institute has convened 
the Australian Agriculture 
Roundtable conference to discuss 
topical agricultural policy issues. 
The 2017 Roundtable addressed 
decentralisation, the future 
agricultural workforce, energy, and 
corporate investment in agriculture.  
All sessions generated a large amount 
of audience discussion, however the 
future workforce session generated the 
greatest amount of feedback for the 
Institute, both in terms of commentary 
on the themes raised by the conference 
speakers and also suggestions for 
future conference and research topics. 
The session speakers talked about 
the many indicators pointing towards 
a significant shift in the capabilities 
that will be required in the future 
agricultural workforce. These included 
the digitisation of agriculture, changes 
in farm business structures, and 
demographic shifts in both farm and 
non-farm populations. 
Dione Howard, an AWI Young Farming 
Champion from the Art4Agriculture 
program, opened the session with a 
call to arms for young people entering 
agriculture. She was followed by Dr 
Kelly Manton-Pearce, chair of the 
Grower Group Alliance, speaking 
about the role that grower groups 
can play in making agriculture an 
attractive destination for prospective 
employees; Pip Job, talking about the 
Young Farmers Business Network, an 
initiative she is leading within the NSW 
DPI; Andrew Skinner talking about 
how agriculture became his new-found 
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passion and advice for others attempting 
the transition from other industries; and 
Mick Hay from Rimfire Resources, 
talking about how effectively the 
tertiary training sector integrates 
with the agricultural community and 
agribusiness to understand requirements 
and supply appropriate graduates.
All speakers mentioned how much the 
roles within agricultural businesses 
are changing, and how much of 
a challenge it is for training and 
education providers to keep pace. 
However, delegate feedback suggested 
that there was still plenty of ground 
left uncovered, particularly around 
how employers accessed appropriately 
skilled people and the pathways 
available for semi-skilled workers.
The issue of semi-skilled workers in 
an increasingly technology-enabled 
workplace was raised by several 
conference participants as a major 
issue that has so far received little 
attention. Many employment pathways 
in agriculture have traditionally been 
non-formal and have required little 
training. The introduction of digital 
value chains, and the specialised skill 
sets required for digital agriculture, 
are requiring farm businesses to 
source employees who have minimum 
standards of digital proficiency. 
Conference participants indicated that 
this was a significant challenge and that 
new training opportunities needed to 
be developed to upskill the traditional 
semi-skilled agricultural workforce.
Employees who entered the workforce 
straight from high school were 
included in this category, and it was 

suggested that there was still not a 
coordinated whole-of-agriculture 
effort in attempting to both influence 
curriculum and provide information 
about career pathways in agriculture 
for high school students. 
Difficulty with attracting and retaining 
skilled workers to agriculture is 
a perennial issue that generated 
discussion and feedback from 
Roundtable delegates. The feeling 
was that this issue is going to 
accelerate as the skills required in 
modern, technologically-enabled 
farms and agribusinesses become 
more specialised and diverse. It was 
proposed that a modern farm business 
manager would be more likely to 
require a business management degree 
than agricultural science training, 
but that they would need to be able 
to access a pool of highly capable 
agricultural scientists and technicians. 
Feedback suggested that lack of 
knowledge of where to find labour, 
both skilled and semi-skilled, 
discouraged some farm businesses 
from expanding or taking on 
innovative technology.
The lack of a capable and available 
agricultural workforce is certainly 
not a new issue for Australian 
agriculture. Based on the vigorous 
nature of the discussion at the 2017 
Australian Agriculture Roundtable and 
subsequent feedback, it is however an 
issue that is very much unresolved – 
and one that is anticipated to become 
worse as new technology and business 
models become widespread in 
Australian farm businesses.

BRINGING AGTECH TO LIFE
SYDNEY 13–14 JUNE

SAVE THE DATE

Richard Heath
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With a change of political leadership in the sector at the end of last year, the Institute approached the 
Agriculture Minister and the Shadow Minister to outline their views on some key topics facing the industry: what 
is the Government’s role in growing Australian agriculture into a $100 bilion industry by 2030; how should the 
MDBA address compliance regimes to ensure effective implementation of the Basin Plan; and what policies 
could be adopted to encourage the agriculture sector to adopt integrated digital value chain strategies?

8 In my view

The key issues for Australian agriculture in 2018

We also want to make sure there are 
more opportunities for our farmers to 
sell their produce around the world. 
We have already secured four new 
free trade agreements with China, 
South Korea, Japan and Chile and 
we expect the new Trans-Pacific 
Partnership agreement to come into 
force when trade ministers from the 
11 countries meet in March. This will 
make significant improvements to our 
trading relationships in the region.

The Agricultural Competitiveness 
White Paper has laid the foundations 
for a resilient and competitive 
industry through increased funding for 
biosecurity, technical market access 
and rural R&D.

Murray-Darling Basin Plan
We all need to work together to make 
sure everyone in the Murray-Darling 
Basin is getting a fair go and the 
Coalition Government is determined 
to see the Murray-Darling Basin Plan 
delivered in line with the agreements 
already in place with the states.

In response to the review of 
compliance commissioned last year, 
Basin States agreed to give the 
Murray-Darling Basin Authority 
(MDBA) more power to police 
compliance.

The Authority’s review of 
compliance has made a number of 
recommendations to make sure all 
irrigators across the Basin play by  
the rules.

In December, Basin Ministers agreed 
the Authority should pull together 
tailored plans for each individual state 
that address regional challenges to 
improve compliance, enforcement and 
reporting.

The compliance plans will need the 
endorsement of the Murray-Darling 
Basin Council when it next meets in 
early 2018.

Policy development
Integrated digital value chains can 
create opportunities for the industry 
to track products from the farm all 
the way to the supermarket checkout, 
and could become a valuable tool for 
improving supply lines and the quality 
of the food we produce.

Meat and Livestock Australia is 
leading the development of the first 
industry-led digital value chain 
strategy, which will let us see first-
hand some of the challenges and 
benefits of the approach.

The government-funded Accelerating 
Precision Agriculture to Decision 
Agriculture project highlighted the 
benefits of farmers having better 
connections to the internet so they are 
better able to communicate with their 
customers.

The Coalition Government’s 
investment in regional NBN, 
particularly the fixed wireless and Sky 
Muster satellite service, will vastly 
improve on-farm connections. NBN 
Co is likely to launch mobile Sky 
Muster receivers for utes and tractors 
in the near future, that will work on 
even the most remote farms.

To get digital value chain strategies 
working on a large scale, we need 
to consider how they would best be 
embraced in Australia. Industry also 
needs to encourage the private sector 
to invest by setting up more of the 
services that are needed.

There are current government-funded 
initiatives that support integrated 

The Hon David Littleproud MP
Minister for Agriculture and  
Water Resources

Federal Member for Maranoa

A $100 billion industry by 2030
Industry can double the value of 
Australia’s agricultural industry within 
12 years, but it is vitally important 
we get the settings right to make sure 
farmers across the country can grab 
hold of the opportunities we have.

The Coalition Government is 
supporting higher farmgate returns so 
farmers can invest in improvements. 
We are encouraging farmers to invest 
in improvements through tax measures 
such as accelerated depreciation 
on assets such as water reticulation 
and fencing. We are helping farmers 
to increase their self reliance 
through improvements to the Farm 
Management Deposits (FMD) Scheme. 
In June 2017, FMDs hit a record of 
$6.1 billion, which is a sure sign of 
greater farm resilience and a stronger 
agricultural sector.
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digital value chains. Standards 
Australia is leading the development 
of an international standard for block 
chain and the Birchip Cropping Group 
project is running a project to develop 
farm data cooperatives.

The Hon Joel Fitzgibbon MP
Shadow Minister for Agriculture, 
Fisheries and Forestry, and 
Shadow Minister for Rural and 
Regional Australia 

Federal Member for Hunter

A $100 billion industry by 2030
Goals are important in life. Most 
of us have set one: for increased 
exercise; lowering our golf handicap; 
weight loss; more family time or 
maybe business turnover. Goals are a 
good motivator but, in the end, only 
determination and the right strategy 
will see them fulfilled.

Goals can also be too ambitious or 
even too modest. If anything, recent 
pronouncements of a desire to grow 
the value of Australia’s agriculture 
sector to $100 billion by 2030 looks 
underdone. ABARES has done the 
work for us; $100 billion represents 
the same growth achieved for each of 
the past 20 years. Further, $100 billion 
would represent growth of 40% while 
the Australian economy is predicted 
to grow 60% to 2030. Further still, the 
economies of many of our developing 

near-neighbours will triple; many 
people of growing wealth will want 
access to high quality, safe and 
nutritious food, a leading competitive 
edge for Australian agriculture. 

But let’s not become bogged down on 
the target. Agreeing on something will 
be a good start on the road to future 
success. There is no area of public 
policy more inviting of bipartisanship 
than agriculture. Sadly – and despite 
my best efforts – this bipartisanship 
has not been achieved. By focusing 
cooperatively on the production of 
food and fibre, we do good deeds: 
feeding and clothing the world; 
creating local jobs; and earning export 
income. 

So let’s go forward together, focusing 
on achieving our aspirations: lifting 
productivity; pushing agriculture up the 
value curve; and securing sustainable 
profitability. Success will be 
determined more by those in the sector 
than by government: by investors; 
entrepreneurs; researchers; scientists; 
innovators; growers; and producers.

Murray-Darling Basin Plan
It is incumbent upon governments to 
consult and build consensus where 
possible. Too often politicians seek 
to give longevity and momentum 
to points of conflict as a means to 
establishing product differentiation 
from their political opponents. The 
management of water in the Murray-
Darling Basin is a prime example. 
The current model was many decades 
in the making and represents a deal 
between the Commonwealth and the 
states. Playing to the crowd as the 
current Government is on water issues 
helps no-one. The Basin plan is not 
perfect, but it remains a miraculous 
outcome. Any adjustments should, and 
indeed can only, come from consensus 
and evidence-based recommendations, 
typically from the MDBA. On 
the other side of the equation, 
governments must maintain confidence 
in the Plan by taking the shrewdest 
and toughest possible approach to 
compliance.

Policy development
Government certainly has a role to 
play. The first is the provision of 
strategic guidance. Investors need to 
know what the Government’s priorities 
are. How committed is it to evidence-
based policy and ‘market’ approaches? 
How it will seek to allocate our limited 
natural resources? Where and how 
will it be most inviting of foreign 
investment? How serious is it about 
protecting our competitive advantage 
by properly resourcing our biosecurity 
systems? Is it prepared to lead on the 
transition to better, more efficient 
and more sustainable land and water 
management practices?

The second is a commitment to 
supply chain and telecommunications 
infrastructure, research, development, 
innovation and extension funding.

The third is an ongoing commitment 
to expanding our export market 
opportunities.

The fourth is a commitment to a 
whole-of-supply-chain approach 
including the encouragement of the 
embrace of new digital technologies. 
To meet our aspirations, we need 
to produce productivity gains from 
paddock to market. 

The fifth is the effective management 
of education, training and the 
availability of a workforce with the 
skills our employers need.

The sixth key point is good 
management of the broader economy. 
Strong economic growth, a low 
inflationary environment and access 
to affordable capital are critical to the 
success of every business enterprise.

Projected increases in global demand 
for high quality, safe and green food 
represents a wonderful opportunity 
for Australia. But the gains won’t 
come without effort and the embrace 
of change. That’s our collective 
challenge.
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Anti-GM logic doesn’t add up
Richard Heath

The debate over the safety of foods 
derived from non-conventional 
breeding methods is once again 
hitting the headlines, thanks to the 
proposed deregulation of a range of 
new breeding techniques. 

Opponents of genetic modification 
(GM) in food maintain that the 
technology has too many unknowns 
and is therefore unsafe. In a survey 
conducted by the Pew Research Centre 
in 2014, 57% of Americans said it’s 
generally ‘unsafe to eat genetically 
modified foods’,1 and sales of non-GM 
food have been rising each year.

The implication is that we can only 
trust conventional (‘natural’) breeding 
methods and must be cautious of 
anything not derived from ‘natural’ 
breeding. However, there is a large 
logic gap in this argument that will be 
tested by some of the new breeding 
methodologies now under regulatory 
review.

Following a 12-month technical review, 
Australia’s gene technology regulator 
Raj Bhula has proposed that gene 
editing techniques such as CRISPR 
should be less regulated.2 CRISPR 
(Clustered Regularly Interspaced Short 
Palindromic Repeats) is a technique that 
edits a short sequence of DNA within 
an organism; no new or foreign DNA 
is introduced as a result of the process. 
For example, CRISPR has been used 
to remove the gene that makes barley 
susceptible to powdery mildew, without 
any other change to the barley genome.

Dr Bhula said that the case for 
deregulation was supported by the fact 
that the genetic outcome of using gene 
editing techniques was the same as that 
derived from breeding processes used 
for thousands of years, with a safe 
history of use. 

If there is no risk case to be made when 
using these new technologies, in terms 

1 http://www.pewinternet.org/files/2015/01/
PI_Science-and-society_012915.pdf 

2 http://www.abc.net.au/news/rural/2018-01-19/
gene-tech-regulator-proposes-shakeup-for-
genetic-modification/9341354

of impact on human health and safety for 
the environment, then there is a case for 
deregulation.

One of the arguments used by those 
opposed to deregulation of these 
technologies is the ‘no problems 
– yet’ approach; that even though 
the crops or animals produced via 
gene editing may have the same 
genetic makeup as those bred using 
conventional techniques, there may be 
unanticipated or unobservable impacts 
in the short term which need a much 
longer timeframe of observation and 
testing before they can be considered 
safe. Therefore, says this argument, 
we should stick with conventional 
breeding techniques which we know 
are safe. 

This is where the logic gap comes into 
play. Just because traditional breeding 
techniques have been performed for 
a long time doesn’t mean that the 
outputs are automatically safe. 

The most toxic substances known to 
man are not man-made but originate 
from the natural world – for example, 
the botulism toxin, which is a result 
of ‘natural’ breeding between two 
organisms. In an evolutionary sense, 
the toxic substance produced by an 
organism may have originally been 
a genetic accident that inferred an 
evolutionary advantage and thus was 
fixed into the gene pool. 

Every time two organisms combine 
their DNA through conventional 
breeding, new combinations of genes 
and DNA sequences are created. In 
plant or animal breeding when crosses 
are made this has the potential to 
result in unintended adverse genetic 
outcomes. In most circumstances the 
unintended outcomes are observable, 
and the progeny are not selected for 
continued breeding. It is completely 
possible however that adverse genetic 
outcomes not immediately observable 
– including the production of toxic 
or allergenic substances – are also 
produced.

Potatoes and tomatoes are two crops 
which both naturally produce steroidal 
glycoalkaloids, which are toxic to 
humans. Conventional breeding 
techniques can result in an increased 
expression of glycoalkaloids to a 
point where they become hazardous 
to humans. There are recent examples 
of commercial potato varieties (eg the 
Magnum Bonum in Sweden) being 
removed from market because elevated 
levels of glycoalkaloids were detected.3

Glycoalkaloids are a known problem; 
but conventional breeding can also 
result in entirely new foods being 
created with no previous exposure 
to humans. Kiwifruit were originally 
an unpalatable hard berry before 
being conventionally bred into the 
fruit that we know today. After they 
were commercially released some 
people developed allergic reactions to 
eating them, and long after release the 
allergenic compound was isolated and 
characterised.4

People opposed to new breeding 
technologies say that they should be 
restricted or banned because we don’t 
know the long-term outcomes of new 
compounds that might be produced, and 
that we should stick to conventional 
breeding techniques. However, known 
adverse outcomes from conventional 
breeding happen reasonably often – 
with no regulatory control or oversight. 

New breeding techniques result in 
minimal genetic change, are subject to 
a huge regulatory and testing regime 
and have had no demonstrated adverse 
outcomes from commercial releases. 
Conventional breeding results in 
random genetic recombination, has 
produced known adverse outcomes 
and is unregulated to test for these 
outcomes. 

The logic that says that conventional 
breeding techniques are safer for 
human health than new gene editing 
methods just doesn’t stack up.
3 http://onlinelibrary.wiley.com/doi/10.1002/

jsfa.2740680217/abstract
4 https://www.ncbi.nlm.nih.gov/pubmed/9564807

10 Crossing the divide
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Australian and international farm policy news 
an identified over-allocation of water 
rights – but more than five years after 
it was legislated to return 3200 GL 
to the environment, the Plan remains 
contentious. 

Irrigators are still concerned the 
additional 450 GL of ‘upwater’ yet to 
be recovered could cause further pain 
for communities. Upon delivery of the 
EY report, Agriculture Minister David 
Littleproud said he was committed to 
‘delivering the plan to which all Basin 
governments agreed (450 GL).’ 

‘Upwater’ comprises 450 GL of the 
plan to return 3200 GL to the river 
system. The ‘recovery target’ of 
2750 GL is the volume needed to 
limit irrigation take to 10,873 GL 
(the sustainable diversion limit), 
deemed the maximum amount within a 
sustainable, healthy river system. 

EY also recommended a greater 
focus on centrally collecting data 
specifically relating to water efficiency 
measures, in order to better understand 
the socioeconomic impacts of these 
measures and risks in achieving the 
program within budget. 

National Farmers’ Federation Water 
Taskforce chair Les Gordon said it was 
crucial the plan be put into action in a 
way that minimised negative impact on 
Basin communities and industries. 

Genetic modification laws 
under review
Australia’s gene technology regulator 
Raj Bhula has proposed reducing 
regulations around gene editing 
techniques such as CRISPR. 

Current regulatory frameworks are 
based on the placement of unrelated 
genetic material into another organism, 
whereas gene editing is manipulation 
within the existing organism. As such, 
gene editing would not be considered 
‘modification’ under revised 
regulations. 

If approved, the reforms could benefit 
agricultural research by fast-tracking 

the research and commercialisation of 
disease, salt or drought-resistant crops, 
or high yielding varieties. 

Chinese researchers have used 
CRISPR to make barley resistant to 
a fungal disease known as powdery 
mildew, and the results are now being 
replicated in wheat. The University 
of Queensland is using gene editing 
to breed bananas resistant to Panama 
Tropical Race 4. 

Globally, CRISPR has been used in 
rice, soybeans, potatoes, sorghum, 
oranges and tomatoes, and could help 
to eliminate certain livestock diseases. 

The proposed changes are currently 
open for consultation, and will need 
approval by Commonwealth, state and 
territory governments. 

National crop estimate 
variations sow doubts
Questions have been raised about 
government crop forecasts after the 
release of the Australian Bureau of 
Statistics’ (ABS) estimate of last 
season’s bumper wheat crop came in 
almost 5 million tonnes lower than the 
ABARES figure. 

In January, the ABS delivered a 
preliminary figure for the 2016–17 
wheat crop of 30.35 million tonnes – 
4.65 million tonnes less than national 
grain forecaster ABARES, which had 
issued a figure of 35 million tonnes. 

The ABS data is released almost a year 
after last season’s crop was harvested, 
as it relies on a series of surveys for 
its calculations. The variation between 
the two government agencies’ crop 
predictions appears to be a difference 
in wheat area planted. The ABS 
estimated 11.72 million hectares of 
wheat was planted, and ABARES 
estimated 12.83 million ha. 

The United States Department of 
Agriculture revised down its Australian 
wheat crop estimates for last season 
in mid-January, in line with the ABS 
figures. 

Farm policy news 11

New Minister for Agriculture
Australia’s new Minister for 
Agriculture and Water Resources, 
David Littleproud, came to the 
portfolio in December 2017 with 
just 18 months experience in federal 
government. The 41-year-old Nationals 
Member for Maranoa has a background 
in agribusiness and rural banking. 

‘I’ve been very keen to hit the ground 
running and… I think Australian 
agriculture is in for a big year,’ he said. 

Mr Littleproud has entered the political 
fray swinging as tensions rise over the 
Murray-Darling Basin Plan, following 
the Senate’s rejection of proposed 
changes and subsequent threats from 
the NSW and Victorian governments 
to withdraw from the Plan.

‘This is an act of bastardry,’ he said. 
‘Halting the return of water to the river 
will not fix the river.’

Basin Plan review backs 
upwater targets
Consultants Ernst and Young (EY) have 
completed their analysis of efficiency 
measures in the Murray-Darling Basin 
(MDB), commissioned by the MDB 
Ministerial Council last year. 

The 300+ page EY report drew on 
studies of the social and economic 
impacts of water efficiency 
measures, including the effects of 
infrastructure investment and recovery 
programs. It provided advice on the 
recovery of 450 GL in additional 
environmental water through efficiency 
measures, with neutral or improved 
socioeconomic outcomes, to enhance 
environmental outcomes. 

The 1 million square kilometre Basin 
extends across four states and one 
territory. In 2014–15, the Basin 
produced $7 billion of irrigated 
agricultural output, forming an integral 
part of Australia’s economy. 

The 2012 Basin Plan, as part of 
the Water Act 2007, was enacted to 
achieve a healthy MDB and address 
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In the media
The combination of the Institute’s Australian Agricultural 
Roundtable conference, newly published research and 
timely blogs generated many news articles in recent months. 
In addition, a focus on communication via social media 
saw a dramatic increase in positive engagement, helping 
to cement the Institute’s reputation as a thought leader on 
agricultural policy issues.

In mainstream media, General Manager Research Richard 
Heath was interviewed on ABC Radio NSW by Chris 
Bath on the adoption of robotics and digital technology in 
Australian agriculture, and his Ag Forum blog on ‘Why  
the human element slows research adoption’ appeared in 
The Land and online.

Executive Director Mick Keogh’s article – ‘Can rural RDCs 
survive another 25 years?’ – also appeared in several Fairfax 
agricultural publications:

There is probably an element of ‘familiarity breeding 
contempt’ in the current relationship between farmers and 
RDCs, as few farmers can remember the previous landscape 
or imagine what the agricultural R&D environment would be 
like in Australia in the absence of RDCs.

Undertaking measures to enhance the trust and support of levy-
payers will create a very firm foundation for the future of the 
RDCs over the next 25 years, allowing them to continue to play 
a very important role in Australia’s agricultural development.

For more AFI in the media, visit our newsroom web page: 
www.farminstitute.org.au/news-and-events/newsroom.html 

On social media, the Institute’s profile skyrocketed, going 
from 8200 Twitter ‘impressions’ (ie views or clicks) in 
September to 75,300 impressions in January. The Institute 
has set up a Facebook page, to reach out to future ag policy-
makers, and reactivated its LinkedIn page. We also started 
a regular three-minute video update in which staff discuss 
current research and issues of topical interest.

While social media is not a primary focus for the Institute, 
increased exposure is beneficial to promote our research, 
encourage attendance at events and consolidate our position 
as a ‘go-to’ source in the sector. 
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New staff
The Institute welcomed several new staff to the team in 2017. 

Research Officer Anne Laurie, currently completing a 
Bachelor of Economics with a major in Agricultural 
Economics at the University of Sydney, joined in March. 
In July, Kate Trotter started as Events and Membership 
Officer. Kate is in her final trimester of studying a double 
degree in Bachelor of Agriculture and Bachelor of Business 
at the University of New England. Katie McRobert took 
on the role of Senior Research Officer in December from 
a background in journalism, communications and project 
management.

See all staff profiles and find out more about the Institute’s 
structure at www.farminstitute.org.au/about-us/ 
institute-structure/key-staff
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