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CRITICAL FACTORSCRITICAL FACTORS

•• Compare 8 Australian Capital CitiesCompare 8 Australian Capital Cities
(Adelaide, Brisbane, Canberra, Darwin, Hobart, Melbourne, Perth,(Adelaide, Brisbane, Canberra, Darwin, Hobart, Melbourne, Perth, Sydney)Sydney)

•• What tools needed for a fair assessment?What tools needed for a fair assessment?
•• Outcomes are:Outcomes are:

tools to develop a business plan; ortools to develop a business plan; or
an improved understanding of your own situationan improved understanding of your own situation

•• Knowledge of some critical factors in Knowledge of some critical factors in 
protected croppingprotected cropping

•• Grading MatrixGrading Matrix
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CRITICAL FACTORSCRITICAL FACTORS
(for the 8 Australian Capital Cities)(for the 8 Australian Capital Cities)
•• ClimateClimate

radiationradiation
temperature temperature (Production Potential!)(Production Potential!)
rHrH
windwind

•• Water / RainWater / Rain
•• EnergyEnergy
•• FreightFreight
•• Market Strength & AccessMarket Strength & Access
•• LabourLabour
•• Local/State Government SupportLocal/State Government Support
•• Food MilesFood Miles
•• LifestyleLifestyle



CLIMATE CLIMATE -- RadiationRadiation

•• The sun drives all the planetsThe sun drives all the planets
(& greenhouse) processes(& greenhouse) processes

•• Radiation (sunlight) levels areRadiation (sunlight) levels are
directly proportional todirectly proportional to
production potentialproduction potential

•• Crops can suffer from too much as well asCrops can suffer from too much as well as
too little radiation (daily & annual basis)too little radiation (daily & annual basis)

•• Most greenhouse setMost greenhouse set--points can be linked points can be linked 
to radiation levels (or sum)to radiation levels (or sum)



CLIMATE CLIMATE -- RadiationRadiation

Average Daily Solar RadiationAverage Daily Solar Radiation
JanuaryJanuary JulyJuly



CLIMATE CLIMATE -- RadiationRadiation
Mean No. of Cloudy Days
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CLIMATE CLIMATE -- RadiationRadiation
Daily Radiation
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CLIMATE CLIMATE -- RadiationRadiation

16.623.421.219.215.712.29.28.611.215.017.921.623.9Sydney

19.329.325.822.115.811.810.09.511.816.822.026.829.4Perth

15.323.321.817.511.98.96.86.78.513.118.022.424.5Melbourne

14.022.520.716.611.57.55.55.17.311.116.020.823.5Hobart

22.021.124.925.924.522.120.419.821.622.521.819.520.3Darwin

17.626.324.120.615.311.48.98.211.415.419.823.826.4Canberra

19.125.024.022.019.314.912.311.313.517.620.922.425.4Brisbane

17.425.324.219.714.210.68.67.710.615.320.325.127.4Adelaide

AnnDecNovOctSepAugJulJunMayAprMarFebJan

* Monthly summary for period 
1990-2006M/Joules/m2/day*Radiation



CLIMATE CLIMATE -- TemperatureTemperature

•• Crops respond to 24hour temperature Crops respond to 24hour temperature 
averages (plant development)averages (plant development)

•• Ideally we should be measuring PLANT Ideally we should be measuring PLANT 
temperaturetemperature

•• ±± 18 18 –– 2020ººC is optimum photosynthesis C is optimum photosynthesis 
(growth) rate for most crops (day temp!)(growth) rate for most crops (day temp!)



CLIMATE CLIMATE -- TemperatureTemperature



CLIMATE CLIMATE -- TemperatureTemperature
Mean Daily 24 Hour Average Temperature
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17.721.419.617.815.513.312.113.115.518.621.122.322.3Sydney

18.522.520.317.014.813.413.013.916.619.723.024.624.0Perth

15.018.616.514.612.610.89.710.512.715.518.520.220.0Melbourne

12.615.613.912.310.79.18.18.610.713.115.516.816.7Hobart

27.629.029.329.127.825.924.925.327.128.428.228.128.3Darwin

13.118.715.712.79.77.05.66.69.313.417.620.220.5Canberra

20.424.122.320.618.415.614.915.918.221.223.825.125.1Brisbane

17.221.219.316.614.312.411.412.214.517.420.723.223.0Adelaide

AnnDecNovOctSepAugJulJunMayAprMarFebJan



CLIMATE CLIMATE –– Humidity (rH)Humidity (rH)

•• Ideally we should be aiming for Ideally we should be aiming for ±± 60 60 –– 80%80%
greenhouse humidity (greenhouse humidity (±± 3 3 –– 7gm/m7gm/m³³ HD)HD)

•• Greenhouse humidity is influenced by external Greenhouse humidity is influenced by external 
climate (radiation, temp, rH, wind, etc)climate (radiation, temp, rH, wind, etc)

•• High humidity slows transpirationHigh humidity slows transpiration
(costs energy to drive with heat)(costs energy to drive with heat)

•• Low humidity increases transpirationLow humidity increases transpiration
(every 1% below 50%, increases transpiration (every 1% below 50%, increases transpiration 
rate 1.5 times)rate 1.5 times)



CLIMATE CLIMATE –– Humidity (rH)Humidity (rH)
Mean 9am Relative Humidity
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CLIMATE CLIMATE -- WindWind

•• Wind speed and direction influences Wind speed and direction influences 
greenhouse climate and orientationgreenhouse climate and orientation
(e.g. wind speed >10m/s greatly affects CO(e.g. wind speed >10m/s greatly affects CO²²
efficiency efficiency –– related to light levels)related to light levels)

•• Improved ventilation related to greenhouse Improved ventilation related to greenhouse 
alignmentalignment

•• Physical affect on ventilators (eg. ageing)Physical affect on ventilators (eg. ageing)



CLIMATE CLIMATE –– Wind RosesWind Roses
(e.g. Adelaide)(e.g. Adelaide)

9am9am 3pm3pm

(nb. km/h to m/s, divide by 3.6)(nb. km/h to m/s, divide by 3.6)



Production PotentialProduction Potential

•• Production Potential can be modelled using Production Potential can be modelled using 
TomSimTomSim (Tomato Simulator)(Tomato Simulator)

•• TomSimTomSim models using unique site data:models using unique site data:
average daily radiation levelsaverage daily radiation levels
average 24hour temperatureaverage 24hour temperature
greenhouse COgreenhouse CO²² levelslevels
growth period (days)growth period (days)

Tomsim.exe



Production Potential Production Potential -- TomSimTomSim

Tomsim.exe



Production Potential Production Potential -- TomSimTomSim

Potential Production
(@ Varied CO2 Leve ls & Average  24hr Temp)
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CLIMATE CLIMATE –– Water / RainWater / Rain

•• Harvestable water off roofHarvestable water off roof
(average annual rainfall)(average annual rainfall)
assume 100% capture & retainassume 100% capture & retain

•• Plant transpiration & drainagePlant transpiration & drainage
assume 3ml per Joule light over 350 daysassume 3ml per Joule light over 350 days



CLIMATE CLIMATE –– Water / RainWater / Rain

Sydney116%70%17.4580,708 12.11,213

Perth61%37%20.2674,042 7.5746

Melbourne57%34%16.0534,917 5.5552

Hobart70%42%14.7490,292 6.2617

Darwin123%74%23.1771,167 17.11,714

Canberra56%33%18.5617,167 6.2619

Brisbane79%48%20.0666,750 9.5953

Adelaide79%48%18.3609,583 8.7869
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CLIMATE CLIMATE –– Water / RainWater / Rain
Harvestable Rain Water

(assume average annual rainfall)
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ENERGYENERGY

•• Energy demand is a function of climate (internal & Energy demand is a function of climate (internal & 
external), crop and stageexternal), crop and stage

•• Rule of ThumbRule of Thumb
‘‘for each for each ººC difference between external 24hr C difference between external 24hr 
temp & target greenhouse temp = 5mtemp & target greenhouse temp = 5m³³ natural natural 
gas consumedgas consumed’’
(e.g. external average temp = 10(e.g. external average temp = 10ººC, target G/H C, target G/H 
temp = 20temp = 20ººC, Difference = 10C, Difference = 10ººCC
10 x 5 = 5010 x 5 = 50³³m natural gas)m natural gas)

•• Assume average natural gas price = $9.80/gJ Assume average natural gas price = $9.80/gJ 
energy & 1menergy & 1m³³ natural gas = 38.8mJ energynatural gas = 38.8mJ energy

•• Assume target average G/H 24hour temp = 20Assume target average G/H 24hour temp = 20ººCC



ENERGYENERGY

Mean Annual Energy Requirements
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ENERGYENERGY

Mean Monthly Energy Requirement
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ENERGYENERGY

Annual Energy $/Ha
(assume natural gas = $9.80/gJ)
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FREIGHT & MARKET STRENGTHFREIGHT & MARKET STRENGTH

•• Costs relatively same to each local marketCosts relatively same to each local market
•• Arguably the strongest markets would be:Arguably the strongest markets would be:

SydneySydney
MelbourneMelbourne
BrisbaneBrisbane
(based on population, supply/demand, etc)(based on population, supply/demand, etc)

•• Other market destinations would bear Other market destinations would bear 
significant costssignificant costs



FREIGHT COSTSFREIGHT COSTS
((nbnb. Not including GST or fuel Levy). Not including GST or fuel Levy)

SCT Logistics - 2007

n/a$410$95$295$490$95$140$165Sydney

$190n/a$170$350$460$250$260$130Perth

$95$375n/a$200$410$100$165$95Melbourne

$140$400$95n/a$470$150$250$215Hobart

$360$310$220$480n/a$340$210$190DarwinFROM

$75$440$80$310$495n/a$170$185Canberra

$95$450$105$365$290$140n/a$150Brisbane

$150$250$75$275$240$160$170n/aAdelaide

SydneyPerthMelbourneHobartDarwinCanberraBrisbaneAdelaide

TOPallet Rate in $



LABOURLABOUR

•• access relatively same to each local access relatively same to each local 
marketmarket

•• Strong need to plan early your labour Strong need to plan early your labour 
needs for future enterprise developmentneeds for future enterprise development

•• Each new stage may strain a depleting Each new stage may strain a depleting 
market?market?



MUNICIPAL/STATE SUPPORTMUNICIPAL/STATE SUPPORT

•• Early signs that some areas are actively Early signs that some areas are actively 
discouraging protected cropping discouraging protected cropping 
development (e.g. Sydney & Brisbane)development (e.g. Sydney & Brisbane)

•• Strong need to plan early your permit Strong need to plan early your permit 
needs for future enterprise developmentneeds for future enterprise development



FOOD MILESFOOD MILES

•• a potential indicator for the environmental a potential indicator for the environmental 
impact of the food and its components impact of the food and its components 

•• not only how far the food has traveled but not only how far the food has traveled but 
how it has traveledhow it has traveled

•• how the food has been produced and how the food has been produced and 
what energy is used in its productionwhat energy is used in its production

•• Carbon imprints, carbon tax & creditsCarbon imprints, carbon tax & credits
•• Opportunity to produce Opportunity to produce ‘‘local foodslocal foods’’



LIFESTYLELIFESTYLE

•• Are we content in this location?Are we content in this location?
•• Do suitable services, facilities & Do suitable services, facilities & 

infrastructure exist for happy, healthy & infrastructure exist for happy, healthy & 
productive situation?productive situation?

•• Are we willing to forgo potential Are we willing to forgo potential 
production or $ advantages for a selected production or $ advantages for a selected 
location?location?



GRADING MATRIXGRADING MATRIX
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GRADING MATRIXGRADING MATRIX
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GRADING MATRIXGRADING MATRIX
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GRADING MATRIXGRADING MATRIX
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GRADING MATRIXGRADING MATRIX
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GRADING MATRIXGRADING MATRIX

THE BEST PLACETHE BEST PLACE
TO GROW GREENHOUSE TO GROW GREENHOUSE 
CROPS IN AUSTRALIA ISCROPS IN AUSTRALIA IS

??



Thank You.Thank You.

Questions?Questions?

www.graemesmithconsulting.comwww.graemesmithconsulting.com


