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Labour is a major cost for vegetable production in 
Australia. The vegetable industry is highly competitive 
and margins can be small. Mechanisation represents an 
opportunity to reduce costs and increase margins, but 
it requires strategic research and development (R&D) to 
realise its potential for the industry.

Project VG13081, Prioritisation of vegetable crop 
commodities and activities for mechanisation, was led 
by John McPhee and Colin Birch (dec.) of the Tasmanian 
Institute of Agriculture and funded by Horticulture 
Innovation Australia using the Vegetable levy and 
supported by other collaborators. The final report 
was released in 2015. This project reviewed a broad 
range of data and factors which influence vegetable 
production costs in order to identify priority areas for 
future investment in mechanisation R&D. The results 
and information relevant to the vegetable industry are 
summarised below.

The vegetable industry is diverse, so this project 
developed a priority list (shown in Table 1) of vegetable 
crops for future investment in mechanisation by reviewing 
vegetable industry data and extensive consultation 
with growers and industry members. These crops 

Key messages
•	 Mechanisation	has	the	potential	to	reduce	

labour	costs	in	some	sectors,	particularly	for	
transplanting	and	harvesting.	

•	 Potential	exists	for	improving	crop	
performance	and	input	use	efficiency,	using	
sensing	and	monitoring,	controlled	traffic	and	
robotics.	

•	 The	cost	of	investment	must	be	carefully	
balanced	against	potential	gains	and	analysed	
using	a	whole	system	approach.

•	 Lettuce,	broccoli	and	cabbage	were	found	to	
be	the	highest	priority	crops	for	future	R&D	in	
mechanisation.	
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were then analysed for areas of potential gain through 
mechanisation, such as in Table 1, where it is clear that 
the seeding/transplanting and harvest phases of crop 
production are the most significant costs. This reflects the 
high cost of labour, making mechanisation an attractive 
consideration to reduce costs.



Table 1 - Identification of phases of production by crop for future mechanisation R&D

PRIORITY CROPS LAND / 
SEEDBED 
PREPARATION

SEEDING/ 
TRANS-
PLANTING

IRRIGATION NUTRITION PEST & 
DISEASE 
CONTROL

HARVEST POST-
HARVEST

Lettuce *
Pumpkin *
Carrot

Broccoli *
Capsicum (excluding chillies) *
French and Runner bean

Zucchini and Button squash *
Cauliflower

Cabbage *
Sweet corn *
Asian vegetables

Sweet potato *
 Notes:		 dark green indicates threshold of >$2000/ha cost and >20% of production cost was exceeded  
 light green indicates one threshold was exceeded 
 * indicates post-harvest represents >20% of total production cost

Potential Benefits of Mechanisation
Reduced	Labour	Costs 

Labour is a major cost for vegetable growing, representing 
an average of 30% of total farm costs across the national 
industry, but considerably higher for operations that 
rely on hand transplanting and harvest. There is also 
slow growth in domestic demand, market dominance 
by major retailers, low export volumes, cheap imports 
and downward pressure on commodity prices. Saving 
on labour costs could assist in overall profitability. The 
VG13081 report found the following potential financial 
benefits:

•	 Lettuce offers the greatest potential for savings in per 
hectare harvest cost, and the highest potential return 
on R&D investment at the industry level.

•	 Cabbage	and	broccoli have the greatest potential for 
per hectare savings on transplanting costs through 
mechanisation, and broccoli offers the highest potential 
return on R&D investment at the industry level

Crop	Performance	and	input	resource	use 

The efficient use of agricultural chemicals and irrigation 
can significantly reduce input costs, and is important 
for improving the environmental credentials of the 
vegetable growing industry. There are several ways that 
mechanisation can contribute.

•	 Sensing	and	monitoring – many aspects of crop 
performance can be monitored, and the data applied 
to management decisions such as harvest date and 
variable rate irrigation. 

•	 Robots – small, lightweight agricultural robots are 
being developed across the industry that can perform 
numerous tasks in the field such as monitoring 
conditions and continuously weeding. There is a 
potential for co-ordinated ‘fleets’ or ‘swarms’ of small 
robots to work together for large operations.

•	 Reduced	traffic - Mechanisation can help growers 
avoid negative soil impacts of harvest and intensive 
tillage; for example, using wide-span machines, robot 
weeding and the formation of permanent raised beds. 

Current and Future Opportunities
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Current and Future Opportunities

Potential Challenges
An important requirement of mechanisation is consistency 
in soil and crop condition and plant placement. Without 
precision facilitated by mechanisation when sowing or 
transplanting the crop, a mechanised harvest is more 
difficult to achieve. This is one reason for a whole system 
approach.

If crop conditions are consistent, then harvest can be 
simultaneous and destructive, and therefore could 
more readily be a mechanised process. The somewhat 
inevitable variability in outdoor cropping may mean that 
mechanisation will play a more important role in protected 
cropping situations.

The cost of investing in mechanisation is high and may 
be unavailable to smaller producers without large scale 
industry collaboration. This could result in larger producers 
pricing smaller producers out of the market. Lower cost 
of production could lower retail prices and result in a cost 
saving for consumers rather than vegetable growers.

Future R&D Priorities
The following fields of R&D have potential applications 
over many sectors of the industry:

Controlled	traffic	farming

• Thorough investigation of the potential costs and 
benefits of wide span technology, or other controlled 
traffic options, as the basis of a mechanized vegetable 
production system that would provide the most uniform 
production environment possible. Thus, leading to more 
consistent product and less reliance on differentiation 
and selectivity in later phases of the process.

Robotics,	machine	vision	and	sensors

• Continue research and development in robotics for 
a range of tasks in vegetable production, including 
automated data gathering and weed control

• Develop early warning pest and disease monitors for 
use with robotic or other platforms

• Develop real-time, in-the-field quality monitoring 
sensors to assist harvest scheduling, resource 
allocation and data acquisition at harvest

• More readily available ‘plug and play’ yield monitoring 
technology.

Hort Innovation and RM Consulting Group (RMCG) make no representations and expressly disclaims all warranties (to the extent permitted by law) about the accuracy, completeness, or 
currency of information in this fact sheet. Users of this material should take independent action before relying on it’s accuracy in any way.
Reliance on any information provided by Hort Innovation and RMCG is entirely at your own risk. Hort Innovation and RMCG are not responsible for, and will not be liable for, any loss, damage, 
claim, expense, cost (including legal costs) or other liability arising in any way (including from Hort Innovation, RMCG or any other person’s negligence or otherwise) from your use or non-use of 
information from project VG15046 in this fact sheet, or from reliance on information contained in this material or that Hort Innovation and RMCG provides to you by any other means.

Table 2 - Potential annual per ha benefit obtained from assumed reductions in transplanting and harvest costs for a number of crops 
as calculated by the report, based on a range of possible cost reductions (40% - 70%).
	

TRANSPLANTING HARVEST

CROP 40% 50% 60% 70% 40% 50% 60% 70%
Lettuce $195 $243 $292 $341 $1,013 $1,266 $1,519 $1,772

Pumpkin $238 $297 $357 $416

Broccoli $376 $470 $564 $657 $340 $425 $510 $594

Capsicum $457 $571 $685 $800 $694 $868 $1,041 $1,215

Zucchini / Button squash $135 $169 $202 $236 $678 $847 $1,017 $1,186

Cauliflower $270 $338 $405 $473 $415 $519 $623 $727

Cabbage $173 $216 $259 $302 $962 $1,203 $1,444 $1,684

Asian vegetables* $174 $218 $261 $305 $357 $446 $536 $625

Bunching vegetables $86 $108 $130 $151 $238 $297 $357 $416
	
Notes:	 *in this table, bunching vegetables has been added as an additional category.  This includes Asian vegetables plus radish, silverbeet, spinach, shallots and spring onions.  The figures 

given are weighted averages based on area of each crop.


