
Digital change has been building in all aspects of our global economy for  
many years – including across Australian agriculture. There is extensive buzz  
around AgTech and its implications for our already booming agriculture industry.  
In 2016, there was a total global investment in AgTech of $3.2 billion and a 10% 
increase in global AgTech Venture Capital deals in a single year. 

WHAT IS AGTECH?

Australian agriculture will see fundamental and unprecedented change 
over the next twenty years, brought on by a convergence of several factors:

•	 The rapid development of new technologies;
•	 The growth in use of data analytics;
•	 The unstoppable growth in demand for food and fibre by growing 

populations, particularly in rapidly modernising Asian markets;
•	 The upsurge in capital flows into the agri sector;
•	 The growth in consolidation of Australian farms;
•	 The relatively slower development of competing agricultural 

regions to hit forecast production levels;
•	 Australian agriculture’s attractiveness to global partners  

and investors, though political stability, low exchange rates,  
and a world leading innovative industry.

The development in agricultural technologies will bring unprecedented 
change across the entire supply chain. Arguably, this will bring a great 
degree of change than the green revolution from the 1930's to the 
1960's, where the growth of herbicides, pesticides and fertiliser saw 
agricultural productivity rise rapidly.

Examples of potential AgTech advancements include:

•	 Big data: Collection of available data on a range of factors 
including climate, yield, risk, offtake, commodity markets  
and forecasting to improve business decision-making  
and risk management;

•	 Robotics and automation technology: Automated steering 
technology and high precision positioning systems;

•	 Imagery and sensors: Soil and crop health data collected  
through sensors, remote systems and geo-mapping;

•	 Digitisation and big data analysis: Climate and soil predictions, 
optimisation of equipment performance, field monitoring;

•	 Bio-engineering: Seeds and chemicals to suit specific farm  
and/or climatic conditions;

•	 Online retail: Rising internet penetration and ecommerce sales  
is expected to grow; online grocery market, although smaller 
in size, is forecasted to grow by over 20% per annum in China, 
Australia & USA over the next five years;

•	 Blockchain technology: A unalterable, distributed database  
to record chain of custody and transactions which allows  
quick and seamless transfer of commodities;

•	 Real-time financing: Ongoing monitoring of livestock and  
crops allows greater leveraging of equity in commodities  
as well as being able to trigger sell orders in the paddock.

While the impact of AgTech across the agricultural supply chain is 
seemingly boundless, including the use of big data to bring producers 
and consumers closer together, growing access to capital and finance, 
and lowering producer risks, there are also clear and concrete benefits 
for on-farm productivity. 

As Australian farmers facing the challenge of growing production 
and productivity in emerging economies, the need to continue to 
increase on-farm production and lower costs – or improve productivity 
– is becoming increasingly important. On-farm technologies such 
as robotics, sensors, genetic technology and the growing use and 
adoption of precision farming are all likely to play a role in helping 
Australian farmers access higher levels of productivity - and profit.
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TRENDS IN PRODUCTIVITY IN  
AUSTRALIAN AGRICULTURE

Since the early 1900's, productivity in the Australian agriculture, forestry 
and fisheries sector has increased more than any other sector in the 
Australian economy, followed by the financial services and wholesale 
trade sectors. While productivity in agriculture is volatile due to seasonal 
conditions and global markets, the long-term trend prior to 2000 was to 
increasing productivity. However that trend has faded. Agriculture is the 
now only sector, apart for mining where productivity is lower in 2015-16 
than it was in 2000. This trend is put down to a continual decline in 
farmers’ terms of trade, representing a relative increase in input costs 
compared to prices received for outputs.

While labour inputs have continued to fall, and capital input has 
increased, the combined input by both capital and labour have 
remained relatively stable since 2000. Similar to the experience of other 
developed agriculture sectors, productivity has stemmed partially 
from the increased and improved use of intermediate goods. However 
multifactor productivity has increased by more than either the gross 
output index or the combined inputs index, indicating that another 
factor has played a significant role in the improved productivity of 
Australian agriculture from the 1960's to early 2000's.

By industry, productivity increases were strongest in the cropping 
industry in the 1980's, beef in the 1990's and sheep and dairy in the 
2000's. However the catalyst for these productivity gains in each of  
these industries differs greatly, ranging from industry deregulation  
to lower trade barriers. For instance, the removal of the wool price 
reserve scheme in the 1990's resulted in an increase in cropping  
output and large declines in productivity in the sheep industry.  
Recent productivity in the sheep industry has come through lower 
output levels based on an even larger drop in inputs.

AUSTRALIAN AGRICULTURE  
ON A GLOBAL SCALE

Australian agricultural productivity has performed well against its global 
counterparts in recent years and since the early 1960’s, has increased 
marginally more than other major developed nations up until 2013. 
While Australian productivity declined slightly relative to other developed 
nations during the early 2000’s, in recent years productivity relative to other 
developed nations has grown strongly. However productivity growth in 
the emerging economies of Brazil and China has increased dramatically  
in comparison since the early 1990's. 

In both emerging countries and developed agriculture industries, 
productivity has come through the increase in output, rather than  
a decline in inputs. However in developed nations, there has been  
a noticeably slower increase in inputs than in emerging economies.

However while Australia’s overall food production levels, particularly 
livestock, are strong, growth in yield in Australian cereal crops (wheat, 
rice, maize, barley, oats, rye, millet, sorghum, buckwheat, and mixed 
grains) is lagging other countries, indicating that increases in harvests 
have come primarily through expansion in cropping land. This is also,  
in part, due to the persistent yield gap between different cropping  
and seasonal areas in Australia. 



Source: ABS Source: ABARES

FARM CONSOLIDATION AND PRODUCTIVITY AGRICULTURAL INPUTS AND OUTPUT

Total number of farms (’000)
Multifactor productivity (index)

2015-161997-98 2003-04 2009-10

40

20

60

80

100

40

20

60

80

100

N
um

be
r o

f f
ar

m
s 

('0
00

) Productivity (index)

Change in combined inputs 
(labour, capital and intermediate)

Change in 
gross output

2014-151998-99 2002-03 2006-07

0

-15

-10

-5

5

10

15

20

%

2010-11

TECHNOLOGY’S CONTRIBUTION TO 
AGRICULTURAL PRODUCTIVITY IN AUSTRALIA 

It has been well documented that there have been many changes 
to Australia’s economy which have heavily impacted and increased 
productivity in agriculture, including the deregulation of commodity 
markets; research and development; and the lowering of trade borders 
leading to greater competition with lower cost producers. 

What is not often asked is how have those productivity gains been 
achieved and what role has improving technology played? Productivity 
statistics from the Australian Bureau of Statistics show an ongoing gap 
between change in gross outputs, and change in combine labour, capital 
and intermediate goods indicating gains were made from improvements 
in processes, methods and technology. 

Productivity gains in agriculture are often linked to economies of scale 
stemming from farm consolidation. According to ABARES, productivity 
gains from the reallocation of resources from smaller less efficient  
farms to larger farms accounted for over a third (34.5 per cent a year)  
of broadacre productivity growth between 1989-90 and 1999-2000  
and two-thirds (66.7 per cent a year) between 1999-2000 and 2009-10, 
partly offsetting the effects of declining on-farm productivity.

However further research has found farming is a constant, or possibly 
decreasing, returns to scale industry, meaning that productivity gains 
would not actually result from farm consolidation alone. Instead, 
productivity gains are a result of greater access to technologies such as 
cropping machinery or dairy shed technology which comes with larger 
farms and more secure cashflows (Sheng et al. 2011). In short, productivity 
increases in agriculture have been driven primarily by technology.

ANZ analysis shows that:

•	 Since 1995-96, 62% of increase in output is not a result  
of increases in inputs, and can be attributed to consolidation  
leading to greater access to technology;

•	 For every 1% increase in capital in the agriculture industry,  
there is a 1.5% increase in technology-based productivity gains.

GROWTH IN TECHNOLOGY  
IN AUSTRALIAN AGRICULTURE

The current uptake in ‘technology’ related capital in Australian 
agriculture (including electronic equipment, industrial machinery, 
computers and intellectual property) is growing at a faster rate (2.5%) 
than the increase in overall capital which includes other assets such  
as sheds, silos or transport machinery (0.5%), showing a growing  
interest and recognition of the benefit of a range of new technologies. 

At the current rate, Australian farming is on track to increase  
technology-related capital stock almost 42% by 2030 to $73.3 billon.

FORECAST UPTAKE IN TECHNOLOGY-RELATED 
CAPITAL STOCK
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ANZ MODELLING – INCREASING CAPITAL AND PRODUCTIVITY IN AUSTRALIAN FARMS BY 2030

Base Case Moderate Case Aggressive Case

Capital stock growth 0.5% p.a. 1.0% p.a. 1.5% p.a.

Global demand for food 0.9% 1.4% 1.9%

Productivity growth 1.0% 2.0% 3.0%

Australian Agriculture Sector by 2030

Gross Value-added $73.9B $85.1B $97.6B

Cumulative Value-added growth $177.0B $293.4B $417.5B

Share of global exports 1.5% 1.8% 2.1%

SIZE OF VALUE-ADDED BY INDUSTRY BY 2030

Base Case Moderate Case Aggressive Case

Dairy $4.51B $5.2B $6.0B

Grains $14.6B $17.0B $19.6B

Beef $16.1B $18.6B $21.5B

What could this uptake in capital, and technology related capital, mean 
for Australian agriculture? What if future capital investment resulted in 
even greater productivity gains – or is investment misdirected?

ANZ analysis has looked at three different capital growth scenarios, 
productivity growth and global demand for food to analyse the impact 
of technology on productivity and the Australian farming sector and  
our share of exports to 2030.
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The distribution of this document or streaming of this video broadcast (as applicable, “publication”) 
may be restricted by law in certain jurisdictions. Persons who receive this publication must inform 
themselves about and observe all relevant restrictions. 

1. Disclaimer for all jurisdictions, where content is authored by ANZ Research:
Except if otherwise specified in section 2 below, this publication is issued and distributed in your 
country/region by Australia and New Zealand Banking Group Limited (ABN 11 005 357 522) (“ANZ”), 
on the basis that it is only for the information of the specified recipient or permitted user of the relevant 
website (collectively, “recipient”). This publication may not be reproduced, distributed or published 
by any recipient for any purpose. It is general information and has been prepared without taking 
into account the objectives, financial situation or needs of any person. Nothing in this publication is 
intended to be an offer to sell, or a solicitation of an offer to buy, any product, instrument or investment, 
to effect any transaction or to conclude any legal act of any kind. If, despite the foregoing, any services 
or products referred to in this publication are deemed to be offered in the jurisdiction in which this 
publication is received or accessed, no such service or product is intended for nor available to persons 
resident in that jurisdiction if it would be contradictory to local law or regulation. Such local laws, 
regulations and other limitations always apply with non-exclusive jurisdiction of local courts. Before 
making an investment decision, recipients should seek independent financial, legal, tax and other 
relevant advice having regard to their particular circumstances.

The views and recommendations expressed in this publication are the author’s. They are based on 
information known by the author and on sources which the author believes to be reliable, but may 
involve material elements of subjective judgement and analysis. Unless specifically stated otherwise: 
they are current on the date of this publication and are subject to change without notice; and, all price 
information is indicative only. Any of the views and recommendations which comprise estimates, 
forecasts or other projections, are subject to significant uncertainties and contingencies that cannot 
reasonably be anticipated. On this basis, such views and recommendations may not always be achieved 
or prove to be correct. Indications of past performance in this publication will not necessarily be 
repeated in the future. No representation is being made that any investment will or is likely to achieve 
profits or losses similar to those achieved in the past, or that significant losses will be avoided.

Additionally, this publication may contain ‘forward looking statements’. Actual events or results or 
actual performance may differ materially from those reflected or contemplated in such forward looking 
statements. All investments entail a risk and may result in both profits and losses. Foreign currency rates 
of exchange may adversely affect the value, price or income of any products or services described in 
this publication. The products and services described in this publication are not suitable for all investors, 
and transacting in these products or services may be considered risky. ANZ and its related bodies 
corporate and affiliates, and the officers, employees, contractors and agents of each of them (including 
the author) (“Affiliates”), do not make any representation as to the accuracy, completeness or currency 
of the views or recommendations expressed in this publication. Neither ANZ nor its Affiliates accept any 
responsibility to inform you of any matter that subsequently comes to their notice, which may affect the 
accuracy, completeness or currency of the information in this publication.

Except as required by law, and only to the extent so required: neither ANZ nor its Affiliates warrant 
or guarantee the performance of any of the products or services described in this publication or any 
return on any associated investment; and, ANZ and its Affiliates expressly disclaim any responsibility 
and shall not be liable for any loss, damage, claim, liability, proceedings, cost or expense (“Liability”) 
arising directly or indirectly and whether in tort (including negligence), contract, equity or otherwise 
out of or in connection with this publication.

If this publication has been distributed by electronic transmission, such as e-mail, then such transmission 
cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, 
destroyed, arrive late or incomplete, or contain viruses. ANZ and its Affiliates do not accept any Liability 
as a result of electronic transmission of this publication.

ANZ and its Affiliates may have an interest in the subject matter of this publication as follows:

• 	 They may receive fees from customers for dealing in the products or services described in this 
publication, and their staff and introducers of business may share in such fees or receive a bonus that 
may be influenced by total sales.

• 	 They or their customers may have or have had interests or long or short positions in the products or 
services described in this publication, and may at any time make purchases and/or sales in them as 
principal or agent.

• 	 They may act or have acted as market-maker in products described in this publication.

ANZ and its Affiliates may rely on information barriers and other arrangements to control the flow 
of information contained in one or more business areas within ANZ or within its Affiliates into other 
business areas of ANZ or of its Affiliates.

Please contact your ANZ point of contact with any questions about this publication including for further 
information on these disclosures of interest.

2. Country/region specific information:
Australia. This publication is distributed in Australia by ANZ. ANZ holds an Australian Financial Services 
licence no. 234527. A copy of ANZ's Financial Services Guide is available at http://www.anz.com/
documents/AU/aboutANZ/FinancialServicesGuide.pdf and is available upon request from your ANZ 
point of contact. If trading strategies or recommendations are included in this publication, they are 
solely for the information of ‘wholesale clients’ (as defined in section 761G of the Corporations Act 2001 
Cth). Persons who receive this publication must inform themselves about and observe all relevant 
restrictions. 


