
•  Very grateful for the invitation to address you 

•  My riding instructions were attractively broad, so if you don’t mind I’ll try to take 
you on a wander through a few things that I hope will interest you.... 

•  I’m not a recorded message, and I’m here to help, so if you have Qs or comments, 
feel free to speak up as I go along. 

 

•  Given the significant current interest in developing the north, something I know 
you’ve already done, I thought it might be useful to fill you in on how people in 
Canberra think about it. I’m not from there, but I spend more time there than is 
good for me or anybody, and you might find it useful to know what they think 
because they have about $5b that they’d like to spend here. If you know how 
they’d like to spend it, you might increase your chances of getting some! 

 

•  It may also be useful to know what is or could be happening in other parts of the 
north, as it could assist or compete with your plans. 
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• About 40% of Australia’s land mass 
• about 5% of our people (1.3 million) 
• about 12% of the nation’s GDP – you’re doing more than twice as well as the rest of 
the country! 
• about 30% of Australia’s indigenous people 
• about 10% of Australia’s agricultural production - $5 billion 
 

• All of these are significant in informing consideration of the north and its 
development 
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We could get complicated about the north’s climate, but let’s keep it simple. 
 
There’s two northern Australias. 
 
1. Both of them are often hot 
2. One is the perpetually lush green of the east coast’s tropical rainforest – about 

10% of the area 
3. The other 90% has rainfall that is amongst the most variable in the world, within 

the year, and especially between years 
 

• This is also significant, because it poses challenges and opportunities that a lot of 
people don’t understand 
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• Agriculture is the dominant land use – over 60% of the area 

• The gross value of agricultural production is about $5b, or about 3% of the north’s 
ca $180b economy 

• So while agriculture’s important, it’s not the only show in town 

• And that’s shown by the fact that… 
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• The north’s economy is growing in richness and complexity 

• Tourism, mining, energy and defence are already well established, making a 100 
billion dollar plus contribution to the north’s GDP which, incidentally, accrues at 
roughly twice the per capita rate than the rest of Australia 

• The north’ s ca $180 billion economy generates about 12% of Australia’s $1.6 
trillion  GDP 

• Its $120 billion in exports is about 30% of the Australian total 

 

• Tourism – >$8 biillion ($6 billion reef + $2 billion NT, NA WP) 

• Mining - >$75 billion - $50 billion iron, $25 billion coal 

• Energy (LNG)  - $25 billion now projected $45 billion 2020 

• Defence  - >$2 billion 

• Agriculture - $5 billion 

• Fisheries - $250 million 

 

• So while agriculture gets most of the airtime – presumably because it uses most of 
the land – it’s not the main economic game 
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• There’s lots of talk about turning the north into a food bowl... 

• But the truth is... 

 

• Image source: http://www.heraldsun.com.au/news/opinion/top-end-key-for-food-
bowl/story-e6frfhqf-1226142167581 
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• Northern Australia has been a food bowl for more than 130 years. 

• In 1880, there were 3 million head of cattle north of the Tropic of Capricorn. 

• Today, there are over 12 million head, or about 45% of the nation’s beef herd. 

• If northern Australia were a country, it would be the world’s fifth largest beef 
exporter. 

• So northern Australia is already a food bowl, with an extensive value chain of 
global reach 

• What’s really up for discussion is the size of the side salad that it offers.... 

 

• Growing that side salad, whatever it looks like, will require suitable climate, soils 
and water. Let’s look at what’s available.... 
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• Climate isn’t a limiting factor for most forms of agriculture or horticulture in the 
north 

• CSIRO has analysed the north’s climatic potential for over 40 crops, and has shown 
that pretty well everything that can be grown in southern Australia can be grown 
in the north 

• The exception would be prunus types, that require a long chilling period to 
flower... 

 

• Source: Agricultural Resource Assessment for the Gilbert Catchment. Petheram, 
Watson & Stone (2013). p. 181 
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• There’s about 6.5 million ha of soil that’s potentially suitable for production of 
perennials 

• The areas most suitable for production are shown in green 
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• There’s about 14 million ha of soil that’s potentially suitable for improved pasture 
production 

• The areas most suitable for production are shown in green 
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• There’s about 16 million ha of soil that’s potentially suitable for irrigated arable 
production 

• And there’s contiguous areas of most suitable soil (the green stuff) in almost every 
catchment 

 

• But soil isn’t enough... 

11 



• As you’d know, water is pretty useful 

 

• This figure shows some fancy science for irrigated and dryland sorghum crops 
grown in Qld’s Gilbert catchment near the Gulf of Carpentaria 

• The details don’t matter – the main points are that... 

 

• Water increases the yield of many crops, most often by a factor of two to three 

 

Image: Petheram et al (2014). Gilbert Catchment Report p. 178 
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• Water increases the profitability of many crops, often by a factor of at least 3 

 

• Water is essential for the north to reach its agricultural potential 

• How much is there to go around? 

 

Image: Petheram et al (2014). Gilbert Catchment Report p. 178 
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• On average, 2 million GL of rainfall lands on northern Australia each year 
• 2m GL is 4000 times the volume of Sydney Harbour. If placed on the MCG it would 

make a bucket reaching 1/5th the way to the moon (80,000 km high). More 
excitingly, if placed on Tasmania it would cover it with 30 m of water.  

 

• So if the north gets so much water, why isn’t more available for use by 

irrigators? 

 

• Well, 90% evaporates before we can grab it 

• Only about 10% enters streamflow where we can capture it via dam, 

pumping and and other means 

• And less than 2% enters groundwater 

 

• Plus…all of that water’s already doing something before we get to it – 

feeding fish, providing recreation and amenity and a host of other things 

 

• Let’s do some sums that show why the water available for irrigation is a 

small proportion of all the water that we see 

• I’ll use surface water as an example, but the story for groundwater is 

similar… 
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• Let’s start with the full 2 million gigalitres of northern 
Australia’s rainfall... 
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• In most of the north it’s often 10% of that water 
enters streams, where it presents itself for capture 
and subsequent use 
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• Of the total streamflow, an average of about 20% can be stored with acceptable 
(ca 80%) reliability. 

• Attempts to store more than 20% of the streamflow will, in most locations, simply 
reduce the reliability with which water can be stored – that’s an engineering fact 
that we can’t wish away 
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• The yield of a dam is often about three-quarters of its total storage volume – 
because dams aren’t instantly filled the moment we use water, and there are 
losses to things like evaporation 
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• It’s not uncommon to lose about half the dam’s yield between the dam wall and 
the paddock, because there are all sorts of transmission and application losses 
along the way 

 

• Following this line of logic, only about 0.75% of the total rainfall received in 
northern Australia can be applied to crops using irrigation 

 

• And that’s before one’s considered other users of the water, such as indigenous 
interests or the environment – all of which are correctly the subject of regulation 
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• So we can see that most of the water that we see in the landscape can’t be 
delivered to crops 

• If all of northern Australia’s raiinfall could be used for irrigation, there’s enough 
water to irrigate 200 million hectares, or ca 55% of the north 

• As it stands, it’s probably possible to deliver an upper limit about 15,000 gigalitres 
of new water to crops grown in the north 

• That’s enough to irrigate about 1.5 million ha, which is 0.4% of northern Australia, 
or about 10% of the suitable soils 

• In most places, there’s more soil than there is water to irrigate it. 

 

• Water is clearly the most limiting of the north’s biophysical resources. 

• I must stress, the 1.5 million ha figure is an upper limit for irrigated area, based on 
physical constraints.  

• Regulatory and other constraints would significantly reduce that to a smaller area. 

 

• It’s just a guess, but one might expect the application of water plans to bring the 
water availability figure down to about 25% of the total – rendering enough water 
to irrigate about 400,000 ha. Just a guess based on contemporary allocations in 
the north. 
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If we put aside everything else, and concentrate on the water storage alone... 

• Capturing the water required to develop 1.5 million ha of land would require 90 
new dams 

• That would require a return to Australia's dam building heyday (1950-1990) when 
we could knock over 90 dams every 15 years 

• It would also require us to increase the  number of large dams in northern 
Australia 4 fold, from the present 30 to 120 

• It would require about $45 billion expenditure on dams, about $45 billion on 
water delivery, and about $180 billion on supporting infrastructure 
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• The sites best able to provide the physical conditions for a dam are shown here 

• If a place has a dot it doesn’t mean a dam will be built, and if it doesn’t have a dot 
it doesn’t mean one won’t 

• This analysis doesn’t exclude any site on the basis of political, cultural or 
environmental sensitivity – it’s a purely physical analysis 
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• If you put suitable soils and potential dams locations together, you get a picture of 
the areas of irrigation that might be possible across the north...an upper limit 
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• Now that’s all been about surface water, which gets a lot of the attention, but 
you’re probably more interested in groundwater.... 

• We’ve looked at groundwater across the north, and think that the scale of 
opportunity is about 10% of that for surface water 

• That’s a helpful fact for a national policy maker, but if you live where the 
groundwater is, it’s 100% of your opportunity! 

• Let’s see what’s there... 
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• XX 
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• Accessing that water, turning it from potential to allocated resource, requires 
decision by state and territory government 

• They have the difficult job of balancing competing demands for water 

• The sustainable allocation and management of groundwater resources in northern 
Australia requires sufficient understanding of recharge locations, processes and 
rates, aquifer flow paths and flow rates, and discharge locations, mechanisms and 
rates. This can only be attained through on-ground studies. 
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• The intensification of agriculture required to grow that food requires more than 
physical resources – it also requires money, as an input and so ultimately as an 
output. 

 

• For most crops, median yields under irrigation are 30-50% higher than required to 
break-even 

• For some crops – such as sugar and cotton – median yields under irrigation could 
be 2-3 times that required to break even.  

• These high-margin crops require local processing facilities because 
transporting raw goods erodes their margin advantage 

• That requires agricultural development at a scale sufficient to ‘feed’ 
processing facilities 

• So gross margins for irrigation are attractive to highly attractive 

• Is that enough to stimulate investment? 
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• Gross margins aren’t, on their own, enough to stimulate investment 

• They show what’s possible when you’re up and running, not what’s required to get 
there 

• It costs about $1000/ha to develop ground for dryland agriculture 

• On-farm irrigation schemes where water storage and delivery are scaled to land 
development cost about $10,000/ha 

• Off-farm irrigation scheme where water storage and delivery are scaled to land 
development cost about $40,000/ha 

• It costs $300-500 million to build an in-stream dam of significant volume, and 
roughly as much again to deliver water to users 

 

• In our analyses, we couldn’t find realistic combinations of price and yield that 
could generate returns large enough to cover these development costs 

 

• That doesn’t mean that it’s not possible, but the historical record suggests that it’s 
proven challenging in the past... 
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• Intrepid developers have sought to establish no fewer than nine major irrigation 
developments in the 70-odd years since 1948. 

• The total proposed area of these developments exceeded 565,000 ha, or 1.2 
million acres 

• The total realised and sustained area was 146,000 ha – around 25% of that 
planned 
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• And 100% of the persistent area was found in three of the nine developments 

• I want to emphasise that my point isn’t that greenfield developments have a slim 
chance of success – I don’t think that’s necessarily the case 

• My point is that there’s a rich history of both unrealised aspirations and success – 
and we can acquire valuable lessons from both. 

• What can we learn? 

32 



• Why didn’t some things work? 

• Natural environment is challenging but not the main source of failure 

• Management, planning and especially finances were most important factor 
– particularly the problem of overcapitalising early, before the wrinkles 
have been ironed out of production and marketing systems 

• I think we’ve learned that ‘patient capital’ is required to capitalise on the north’s 
agricultural opportunities 
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• I think that also we’ve learned that persistent developments: 

• Consider climate, soils, farm operations, markets and supply chains as part 
of an inter-dependent system 

• They also: 

• Scale up at a considered pace that allows for reasonable lags before 
positive investment returns occur 
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• Fitzroy; Finniss, Adelaide, Mary and Wildman ; Mitchell 

• Together that’s an area of about 200,000 km2, or about 7% of the area of northern 
Australia. Put another way, it’s about 7 times the size of Belgium, or about the 
area of the UK. So it’s a large slab of land. 
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• The sustainable allocation and management of groundwater resources in northern 
Australia requires sufficient understanding of recharge locations, processes and 
rates, aquifer flow paths and flow rates, and discharge locations, mechanisms and 
rates. This can only be attained through on-ground studies. 
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