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Media Summary.

A good understanding of the size, location and relative importance of the Sydney vegetable
industry is vital for planning, natural resource allocation, industry servicing / communication
and biosecurity purposes. Such information is also useful for assessing social and
environmental changes and regulation compliance as well as providing a useful benchmark
for future studies assessing changes in the Sydney vegetable industry over time.

Using a combination of wireless technologies, GPS, satellite imagery and cadastral mapping
accompanied by on-ground verification, 1052 properties growing vegetables in the Sydney
region were identified and recorded. These properties used outdoor-field, greenhouse and
outdoor-hydroponic growing systems alone or in combination. As well as the location, the
actual area growing vegetables on each property was also measured.

When compared with the results from previous studies, this project found that the Sydney
vegetable industry had decreased in size over the last 12 years. Some of the key findings were
that;

- The number of identified vegetable farms, including those properties growing
outdoor-field, greenhouse and outdoor-hydroponic vegetables is about 1050.

- Currently, the combined area planted in outdoor-field, greenhouse and outdoor-
hydroponic vegetables is about 2025 ha.

- Overall, the average size of vegetable planting on Sydney’s 1052 holdings is 1.9 ha.

- The median size of Sydney’s 815 properties growing outdoor-field vegetables is 1.3
ha.

- Twenty five percent of enterprises growing outdoor-field vegetables had a total area
of 1154 ha which constituted 65% of Sydney’s total of 1775 ha.

- Sydney’s total area in greenhouse vegetables on 294 properties is about 189 ha.

- More than 50% of Sydney’s identified vegetable growing enterprises are in the
proposed Southern and North West Growth Centres i.e. areas earmarked for
subdivision.

- Together the Southern and North West Growth Centres contain 60% (by area — [ha])
of Sydney’s greenhouse vegetable industry.

Targeted at all who have an interest in peri-urban agriculture, this report will be useful to
Government agencies, planners, educational institutions, grower organisations, industry
service providers, vegetable retailers, wholesalers and growers.

Resources for this 12 months project were provided by Horticulture Australia Limited (HAL
Project Number VG07073) and NSW Department of Primary Industries.
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Abbreviations and symbols.

Abbreviations

ABARE- Australian Bureau of Agricultural and Resource Economics
ABS — Australian Bureau of Statistics.

AVIDG — Australian Vegetable Industry Development Group.
AUSVEG - National peak body representing Australian vegetable and potato growers
CRC - Cooperative Research Centre

DECC - Department of Environment and Climate Change

DPI — Department of Primary Industries

DWE - Department of Water and Energy

ETA — Equivalent total area (** See footnote below for definition)
GH - Greenhouse

GL - Gigalitre

GPS — Global positioning system

ha - hectare

HAL — Horticulture Australia Ltd

HP — Outdoor - hydroponics

IDO — Industry Development Officer

LCA — Life cycle assessment

LGA — Local Government Area

ML - Megalitre

NESB — Non English Speaking Background

NSW — New South Wales

NSWFA — New South Wales Farmers Association

NW — North West

NWGC — North West growth centre

OF — outdoor-field vegetables

QLD - Queensland



SA — South Australia

SIX — Spatial Information Exchange

SW — South west

SWGC — South West growth centre

TAFE — Technical and Further Education

TAS — Tasmania

UWS — University of Western Sydney

VIC - Victoria

WA — Western Australia

*1 Equivalent total area (ETA) in multiple vegetable cropping is the sum of the areas of the
different crops grown on the same portion of land over a 12 month period. e.g. 1 ha of land

growing tomatoes in the summer and in the winter growing cabbages, would have an ETA of
2 ha of vegetable crops.

Symbols
< Equates to less than
> Equates to more than

~ Equates to approximately
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Technical Summary.

In an era where there is concern about the rising cost, security of supply and interest in local
production of wholesome foods in order to ensure freshness and a reduced carbon footprint,
understanding the current size and importance of the Sydney vegetable industry is important.

To initiate discussion about the Sydney vegetable industry, this project (VG07073) examined
and quantified the overall size of the vegetable industry. In particular it measured the size of
vegetable plantings as well as recording the location of the individual farms constituting the
outdoor-field, greenhouse and the hydroponic vegetable industry in Greater Sydney. A good
understanding of the relative importance, size and location of the individual farms
constituting the Sydney vegetable industry is important for planning (future water and land
allocation etc.), allocation of government and industry resources, communication and for
biosecurity purposes.

Targeted at all who have an interest in the Sydney vegetable industry, this report will be
useful to Government agencies (at the Federal, State and Local levels), educational
institutions (Universities, TAFE), grower organisations (NSW Farmers Association, AusVeg
etc.), vegetable retailers and wholesalers, as well as individual growers.

In recent years there have been questions about the size and importance of the Sydney
vegetable industry. Based on anecdotal evidence there have been opinions expressed that the
number of Sydney vegetable farms could be more than 3000. Mason and Docking (2007) and
Parker and Jarecki (2004) estimated that the number of vegetable farms in the Sydney region
was more than 2000 while the latest ABS data (2008c) suggests that the number of Sydney
vegetable farms is 852. There have been anecdotal suggestions that the Sydney Region
supplies more than 80% of Sydney’s total consumption of vegetables while others such as
Rasmussen (2009) suggested that it produces and supplies 85% of Flemington Markets
produce on a daily basis. Although Gillespie and Mason (2003) suggested an industry which
had a value of $215 million and one which employed more than 2000 full-time people, there
have been anecdotal reports placing its value at more than double that. In contrast, ABS (2008
b; c) data suggests that the combined local value (equivalent to farm gate value) of the Sydney
outdoor-field, greenhouse and outdoor-hydroponic vegetable industries is only about $103
million. Furthermore, analysis of ABS data (2008 b;c;d) suggests that about 85% of the
vegetables consumed by Sydneysiders originate from outside the Sydney Region.

The aims of this project were to objectively quantify the overall size of the Sydney vegetable
industry and location and size of individual vegetable farms. This will help industry/grower
organisations to communicate with Sydney vegetable growers; State and Local government
planners to plan and cater for future vegetable industry needs (land, transport, water, labour,
building codes etc.); educational institutions to target their training and, government agencies
to better target information transfer and resource allocation as well as catering for potential
quarantine and biosecurity emergencies.

For this study, the Sydney area was defined as Wollondilly local government area (LGA) in
the south, Hawkesbury and Blue Mountains LGAs in the West, Wyong and Gosford LGAS in
the North and bounded by the Tasman Sea in the East. The region was divided into a grid
pattern and using a combination of wireless technologies, GPS, satellite imagery and cadastral
mapping accompanied by on ground verification, 1052 properties growing vegetables using
outdoor-field, greenhouse and outdoor-hydroponic growing systems were identified and
recorded. The actual area growing vegetables on each property was measured using satellite
imagery and / or on ground laser distance surveying.

Some of the results / key findings of this project were that;
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- The number of identified vegetable farms, including those properties growing
outdoor-field, greenhouse and outdoor-hydroponic vegetables is about 1052.

- Currently, the combined area planted in outdoor-field, greenhouse and outdoor-
hydroponic vegetables is about 2025 ha.

- Overall, the average size of vegetable planting on Sydney’s 1052 holdings is 1.9 ha.

- The median size of Sydney’s 815 properties growing outdoor-field vegetables is 1.3
ha.

- Twenty five percent of enterprises growing outdoor-field vegetables had a total area
of 1154 ha which constituted 65% of Sydney’s total of 1775 ha.

- Sydney’s total area in greenhouse vegetables on 294 properties is about 189 ha.

- More than 50% of Sydney’s identified vegetable growing enterprises are in the
proposed Southern and North West Growth Centres i.e. areas earmarked for release /
close subdivision.

- Together the Southern and North West Growth Centres contain 60% (by area - ha) of
Sydney’s greenhouse vegetable industry.

When compared with the results of previous studies, reinforced by visual evidence observed
during the course of this survey, the overwhelming impression was that the Sydney vegetable
industry is shrinking. Currently, it is considerably smaller than many industry observers had
previously suggested. It was also concluded that the ABS (2008 c) data regarding farm
numbers and area appears to be reasonably representative and certainly more accurate than
estimates from many Sydney based agency and educational sources.

The major implication of the development of the Southern and North West Growth Centres is
that the number of vegetable farms in the Sydney Region could fall by more than 50% and the
area devoted to greenhouse vegetables could decline by as much as 60%. Unless relocated, it
is possible that Sydney could lose a significant portion of its locally produced vegetables. It is
also possible that some NESB communities, such as the Cambodian vegetable growers, who
are heavily dependent on rented land for vegetable production, may have to disperse or cease
growing vegetable crops unless their needs are specifically catered for.

As a result of this survey six recommendations have been made. They are:

- Compulsory licensing / registration for all growers growing vegetables for
commercial purposes.

- Ground truthing surveys, employing similar methodologies to those used in this
study, be conducted at regular intervals.

- A review of the current importance and future role of the Sydney vegetable industry
be undertaken.

- In light of the findings of the review suggested in the recommendation above that a

re-examination of resources (State, federal and industry) devoted to servicing the
Sydney vegetable industry be undertaken.
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- That a full comparative carbon life cycle assessment (LCA) of regionally / interstate
produced outdoor vegetables, compared with the same crops produced in Sydney
greenhouses, be undertaken.

- Inresponse to this latest data, economic and social estimates, regarding the value and
importance of the Sydney outdoor-field, greenhouse and outdoor-hydroponic
vegetable industries should be revised.

Although many associated with the Sydney vegetable industry maybe surprised by the
findings of this report, others may view it as an opportunity to realistically review the Sydney
industry so that its unique opportunities are identified and its advantages exploited. This will
enhance its long term viability and prosperity.

In summary, the results from this Sydney Region survey suggest that ABS data is reasonably
representative and that the number of vegetable farms and the area planted in vegetables
around the Sydney area is not as large as some commentators had previously thought. The
results also suggest that the number of vegetable growers and the area devoted to the growing
of vegetables in the Sydney region, particularly greenhouse vegetables, could well decline
significantly with the development of the South West and North West Growth Centres for
housing and other intensive development.

Figure 1. The relative distribution of vegetable farms among Local Government Areas in the
Sydney region. Proposed growth centres are highlighted in cream.
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1. Introduction.

This project assessing the accuracy of current vegetable statistics arose as a result of
widespread concern, about the accuracy of ABS data for the NSW vegetable industry and in
particular, the Sydney Region. Many people closely associated with the NSW vegetable
industry, had previously suggested that the ABS data grossly underestimated the production,
value and contribution of the NSW vegetable industry to the NSW economy. For the purposes
of this study, the Sydney Region is defined as Wollondilly LGA in the south, Gosford and
Wyong LGAs in the north, Hawkesbury and Blue Mountains LGA in the west and extending
east to the Tasman Sea.

Currently Australia is a net importer of vegetables and vegetable products to the value of
$184 million (AusVeg 2006-7). Analysis of ABS data suggests that NSW produces about
13.8 % by value (ABS 2008 b;c;d) and about 14 % by tonnage (ABS 2008 b;c;d) of
Australian vegetable production. With NSW containing about 33% (ABS, 2008e) of
Australia’s population, this suggests that NSW imports about 60% of the vegetables it
consumes. With regards to Sydney which has about 21.5% (ABS 2008e) of Australia’s
population, ABS vegetable production data (2008b;c;d) indicates that it produces about 23 %
of NSW production by tonnage (tonnes) or, about 3.5% (tonnes) of Australian vegetable
production. Taken together this data suggests that the Sydney region imports about 85% of
the vegetables it consumes, from outside the Sydney region.

On the other hand, earlier studies of Sydney’s vegetable industries suggest that as much as
90% of Sydney’s perishable vegetables are produced within the Sydney Basin (Gillespie and
Mason, 2003, Sinclair et al., 2003, Mason and Docking, 2007). Knowd et al. (2006) affirmed
that the Sydney Region produces 90 to 95% of the NSW production of Asian vegetables,
cherry tomatoes, bean sprouts, silver beet, fresh market corn and 45% of many other
vegetables, while Sinclair et al. (2004), suggest that 100% of the NSW production of Chinese
cabbages and sprouts, 80% of the fresh mushrooms, 91% of the spring onions and shallots are
produced in the Sydney region. Estimates for Sydney’s contribution to vegetable production
in NSW varies between 20% (Sinclair et al. 2004) and 40% (Parker and Jarecki, 2004; Parker
2006; Gillespie and Mason, 2003; Mason and Docking, 2007). The NSW Agriculture
Regional Review of Sydney and the South-East Region (2003) suggested that excluding
greenhouses, the area produced 45% to 50% of NSW’s annual vegetable production.

There is wide variance in the reported number of vegetable farms in the Sydney region. ABS
data (2008c) suggests that there are less than 900 vegetable farms in the Sydney region.
However, Parker and Jarecki, (2004), Parker (2006), Mason and Docking (2007) and DECC
(2008) all suggest that there are more than 2000 market gardens in the Sydney region, many
of which are farmed by people from culturally and linguistically diverse backgrounds (Parker
and Jarecki, 2004; Parker, 2006). These authors did not elaborate on their methodologies to
the extent that a direct comparison could not be made with this present study.

There are also differences among sources regarding the area planted in vegetables in the
Sydney region. ABS data (2008c) suggests that the equivalent total area planted in vegetables
in the Sydney region is about 3827 ha. Kelleher (1998) reported that the total area of market
gardening in the Hawkesbury LGA alone was 1400 ha, while Parker and Suriyabanadara
(2000) reported 1758 ha of vegetable lands in the Hawkesbury and 1036 ha in Wollondilly.
Gibson and Lawrie (2003) quoting previously collected data suggested that total area of
irrigated vegetables and greenhouses in the Sydney region was about 5365 ha. NSW
Agriculture Regional Review of Sydney and the South-East Region (2003) suggested that
excluding Greenhouses, there were 6550 ha in vegetables in that region. However others
suggest that the area in vegetables in the Sydney Region has declined significantly over the
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last 20 years, with the contraction being particularly marked over the last 10 years (M.Titley,
pers. comm., 2008).

Analysis of ABS small area data (2008c¢) suggests that, for the Sydney region, the total area in
greenhouses, devoted to the production of the major greenhouse vegetable crops - capsicums,
cucumbers, lettuce and tomatoes - is about 195 has. In contrast, Biggs (2004) estimated that
there were about 445 greenhouse vegetable growers in the Sydney Region with a total area of
approximately 450 ha under cover with the major crops being tomatoes and cucumbers.
Analysis of ABS data suggests the value (ABS, 2008c) of greenhouse produced capsicums,
cucumbers, lettuce and tomatoes for the Sydney region is between $14.7 million (Gross
value*®) and $11.7 million (Local value*®) while NSW Agriculture estimates value the
Sydney greenhouse vegetable industry at $90 million and, $20 million for outdoor hydroponic
vegetables (NSW Agriculture, 2003). In the Sydney region, many herbs, some minor
vegetable crops such as chillies, alfalfa sprouts and eggfruit, along with some Asian
vegetables and / or Asian herbs are also produced in greenhouses (P. Malcolm, unpublished
data). Currently, the size and importance of those particular greenhouse crops is unknown,
although ABS statistics (ABS, 2008b;c) for the Sydney region suggest a value for the Sydney
herb industry of between $4.7 (gross value*?) and $3.9 million (local value*®), thus
indicating, that it is more valuable than the Sydney greenhouse tomato industry. Overall,
reliable data on the size (ha) and extent of the Sydney greenhouse vegetable / herb industry
appears to be scarce.

Considerable discrepancies also revolve around the importance and overall value, of the
Sydney vegetable industry. ABS data (2008c)) suggests that the value of the Sydney
vegetable industry, including the mushroom industry, ranges between $183 million (Gross
value*?) and $147 million (Local value*®). If the Sydney mushroom industry is omitted from
these figures, then the estimated value of the Sydney vegetable industry would drop to about
$132 million (Gross value*?) and $103 million (Local value*®). However Brooke (2004)
suggested that the vegetable industry is the largest of all agricultural industries in the Sydney
region, with an annual farm gate value of $215 million and one which employed about 2000
people in full time jobs, while others (Parker and Jarecki, 2004, Parker 2006) suggested that
the industry was annually worth $250 million and employed a minimum of 5000 people.
Gillespie and Mason (2003) affirmed that the farm gate value of the Sydney vegetable
industry (excluding mushrooms) in 2002 was worth $215 million annually compared with
ABS statistics near that time, which suggested a gross value of about $100 million.

There is a correlation between farm size / area being cropped and the longer term economic
viability / survivability of individual farms; this is particularly so for those growing annual
crops such as vegetables (Villarejo, 1996). For the Sydney region, ABS data (2008c) suggest
that about 852 vegetable farm businesses produce the equivalent of about 3827 ha of
vegetables. This ABS data therefore suggests that the actual area of land devoted to vegetable
production on each farm, particularly when multiple cropping is taken into account, is less
than 4.5 ha. Kelleher (1997), reported that 145 of the market gardens in the Hawkesbury and
Wollondilly LGA were of lots smaller than 1 ha and that more than 50% of market gardens
had an area of less than 4 ha. After working closely with Sydney Vietnamese growers for
three years, Dang and Malcolm (2007) found that the average size of Vietnamese vegetable
enterprises in the Sydney Region was about 2 ha. Apart from the work of Kelleher (1998) and
Dang and Malcolm (2007), recent information on the individual sizes of vegetable production
enterprises in the Sydney Region is scarce.

It is anticipated that Sydney’s population will continue to grow at the rate of 40,000 to 50,000
people each year (Knowd et al., 2006). The Metropolitan Strategy for Sydney, released in

*2 ABS Gross value is approximately equivalent to wholesale value. ** ABS Local value is equivalent to farm gate
value.

18



2005, has designated growth areas in the south western and north western portions of Sydney
(Parker, 2006). The South West Growth Centre, centred near Bringelly, is set to house
300,000 people (James, 2008); however, in the process of development, it will displace a
number of vegetable production enterprises, many of which are operated by people from
culturally and linguistically diverse backgrounds (Parker and Jarecki, 2003). For both the
South West and North West Growth Centres, the number of vegetable farms, the area devoted
to the production of vegetables and the relative proportion of the Sydney vegetable industry in
those two locations, is unknown.

Water availability is increasingly likely to limit the maintenance of current levels of
agricultural output in the Sydney region. The Sydney vegetable industry, currently has an
annual volumetric entitlement is up to 7.5 ML per hectare. Yiasoumi (2003) suggests that
overall, Sydney uses about 625 GL of water annually. However, the sustainable water yield
from the region, including transfers from the Shoalhaven area, is estimated to be less than 600
GL of water annually. If as anticipated in the future, Shoalhaven transfers are reduced and
environmental flows are increased, the available supply of water from traditional sources is
likely to be reduced to be below 500 GL (Yiasoumi, 2003). There is considerable scope for
improving the efficiency of water use in Agriculture within the Hawkesbury Nepean
Catchment where it is thought that many irrigators use water inefficiently (Brooke, 2004).
Although some vegetable farms obtain their water from the many streams, creeks and rivers
constituting the Hawkesbury Nepean Catchment, many depend on farm dams and potable
water supplied via Sydney Water’s reticulation network. Unfortunately there is little data
indicating the location of all the individual vegetable farms let alone their sources of water.
Such detail is required before targeted attempts can be undertaken, to improve water usage
efficiency on vegetable farms.

Apart from knowing the locations of individual vegetable farms for specific targeting for
water use efficiency, knowing the size and locations of individual vegetable enterprises in the
Sydney region is important for other reasons but especially so, for biosecurity emergencies,
Local Government and State planning purposes, natural resource allocation (water etc.) and
industry servicing / communication.

Currently there is no list detailing the size and location of all of Sydney’s vegetable farms.
Therefore there is little reliable, objective information about Sydney’s vegetable industry. In
order to measure the size (hectares), number, the location and distribution of those vegetable
farms, their potential irrigation water sources and the potential impact of the North West and
the South West Growth Centres on the Sydney vegetable industry, a ground truthing survey of
the Sydney Region vegetable industry was undertaken using a combination of wireless
technologies, GPS, satellite imagery and cadastral mapping accompanied by on ground
verification.
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2. Methodoloqgy.

2.1. Methodologies as outlined in the Project Proposal

The original project proposal, conceived by NSW Farmers and accepted by HAL before being
passed over to NSW DPI, was to conduct a desk top study for all of NSW, based on cross
referencing of all grower lists and data bases ‘readily > available from government agencies
such as NSW DPI, various grower organisations/associations and commercial operations
and/or ventures. Additional information was to be gathered from other sources such as
Australian Bureau of Statistics.

Unfortunately, few lists of farms were available from Government agencies, grower
organisations or commercial companies either for privacy or, commercial in confidence
reasons. Any lists that were accessible were outdated and/or represented only a small number
of vegetable farms. However it must be noted that the main purpose of such lists is to contact
or keep both growers and interested parties informed. Such lists often contain large numbers
of interested parties such as researchers, produce agents, wholesalers, retailers, universities,
Government agencies etc.

2.2. Actual methodologies employed

After discussion with the project steering committee, in order to reduce bias and present a
more objective study, it was decided to conduct a ground truthing exercise on the vegetable
industry using satellite imagery and confirmed by on ground visitation and verification.

After additional consultation with the project steering committee, it was also decided to
concentrate on the vegetable industry in the Sydney area, because that was the region where
there was the greatest uncertainty regarding its size and relative importance.

The Sydney region, which for this study was defined as the area bounded by and including
Wollondilly LGA in the south, Gosford and Wyong LGAs in the north, Hawkesbury and Blue
Mountains LGAs in the west and bounded by the Tasman Sea in the east, was divided into a
grid pattern.

The boundaries of the South West and North West growth centres are defined in the Sydney
Metropolitan Strategy prepared by the NSW Department of Infrastructure, Planning and
Natural Resources.

Using a combination of wireless technologies, GPS, satellite imagery and cadastral mapping
accompanied by on ground verification, those properties growing field vegetables in the
ground and / or growing vegetables using outdoor-hydroponic systems or in greenhouses,
were identified and recorded. The area growing vegetables on each property was measured.

Guiding principles for measuring the vegetable growing area on farms were:

- An assessment of the area in outdoor-field, greenhouse and outdoor-hydroponic
vegetables was to be made on each farm.

- If a farm was mainly growing vegetables and a portion is obviously lying fallow or,
was cultivated and unplanted, then it was assumed that the unplanted area would be
replanted in vegetables and included in the study.
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- If a farm had an area unsuitable for vegetable growing (steep slopes, bush, paved
areas, driveways, dams etc.) then that area was to be excluded.

- If a farm is predominantly a grazing property, then any cultivated area was assumed
to be for the production of grass / fodder crops.

- Ifafarm is mainly producing turf, then it was assumed that the cultivated area will be
replanted in turf.

- Mushroom farms were not included in the survey.

However during the course of the surveys it was found that vegetables were being grown on
farms which were predominantly grazing, cut flower or turf properties and in some instances
even orchards. When areas of vegetables on such properties were encountered, they were
included in the study.

During the course of the project, consultative meetings were held with DPI staff, University
staff (UWS), industry leaders / representatives, grower groups and their associations and other
interested parties such as CRC for Irrigation Futures and The Urban Research Centre
(UWS).

Figure 2. A combination of satellite imagery and on-ground physical inspection were used to
identify, verify and measure vegetable plantings in the Sydney region.

2.3. Materials and equipment
Materials and equipment used:

- A 2mx 2 m Sydney map that allowed monitoring of overall progress of the ground
truthing exercise.

- Appropriate maps that were used to plan the daily survey trips.
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A portable laptop (Acer TravelMate 6592) computer that provided basic support for
the software and devices used during the ground truthing process.

A handheld GPS receiver (Magellan Trition 2000) compatible with the computer
based navigation system used during the ground truthing process.

A car navigator (Magellan Crossover GPS) compatible with the electronic equipment
used.

A laser range finder (Newcon LRB 7x50) used onsite as required to determine farm
dimensions.

A digital camera (Kodak DC 290) compatible with the portable computer that was
used to record observations that reflected important aspects of Sydney’s vegetable
industry.

Google Earth Pro: a virtual globe, map and geographic information program that
maps the earth by the superimposition of images obtained from satellite imagery,
aerial photography and GIS 3D globe. The Google Earth Pro licence was used on the
portable computer running Microsoft Windows XP. A major advantage of Google
Earth Pro was that it provided real time route navigation when connected to a
compatible GPS receiver.

The Spatial Information Exchange (SIX) program available from the NSW
Department of Lands. The SIX is the official source of NSW’s geospatial information,
possessing the most comprehensive, accurate and reliable spatial data for the State.
The SIX enabled the integration of a wide selection of NSW spatial datasets such as
property, cadastral and topographic information, satellite data and aerial photography
and also provided direct access to various online searches such as land title searches,
valuation and image and plan services.

A wireless internet connection (Telstra Next G Network), compatible with the
portable computer at hand. This allowed real time access to the Google Earth Pro
monitoring system while driving the vehicle or undertaking the ground surveys.

Electronic topographic maps. Detailed topographic street maps of Australia which
included contour lines and vertical profiles, minor and major roads and water courses.
The electronic mapping system was compatible with all the equipment used.

VantagePoint software was used to manage all gathered data and any maps which
were used. This software was compatible with all the equipment used and in
particular with Google Earth Pro (kml files). It also enabled the transfer of data from
the GPS receiver to the databases held in the various layers created in Google Earth
Pro.

Office applications: All data was stored and organised using Microsoft Office
software. The Microsoft Excel component of Microsoft Office along with interrelated
applications were used to record progress of the project as well as final results,
whether in the form of reports or data spreadsheets.

ArcGis 9.2 Desktop software, which in addition to utilising Microsoft Excel, is a
platform that allows editing of all gathered information as well as its redirection to
other purposes.
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2.4. Methods:

Ground truthing activities were planned on a daily basis using appropriate street directories.
This first step delineated the area to be surveyed on any particular day. Based on analysed
feedback collected from various stakeholders, whether up or downstream of the project,
planning of the survey prioritised the ground truthing activities in accordance with the
concentration of vegetable farms and the project timetable.

A 2 m x 2 m map of Sydney allowed visualisation of the ground truthing progress in each
suburb, making the daily planning process a relatively fast and practical endeavour.

Once the area to be surveyed on any particular day was identified, a vehicle was driven to the
starting waypoint with the help of a car navigation system (loaded with Australia Topographic
Maps). Use of the wireless internet connection allowed the laptop computer to be online at all
times which allowed continuous connection with Google Earth Pro (with its real time
navigation feature) and the SIX program with its cadastral maps.

Despite the fact that Google Earth Pro is supported with aerial photography dated 2008-2009,
it did not reflect the exact situation at the time of the survey in all geographic locations. This
meant that some of the observed farms planted with vegetable crops, were shown as fallow
lands on satellite imagery on Google Earth Pro, and vice versa. In some instances there was a
poor match between 2008-2009 Google Earth Pro satellite imagery and the actual on ground
physical survey which is attributed to the seasonal nature of many vegetable crops and in
some instances to their short crop development periods.

Once in the targeted area, all streets were systematically driven around and in combination
with immediate wireless access to satellite imagery and other programs such as SIX, were
searched for vegetable farms. Once a vegetable farm has been identified, the following data
was then recorded for each farm: latitude, longitude (at the front gate), address (local
government area, suburb, postcode, street name and number), vegetable growing system
(outdoor, hydroponics and / or greenhouse), area being cropped with vegetables, and potential
sources of irrigation water.

Using a combination of Google Earth Pro, SIX, the rangefinder and the handheld GPS
receiver, the vegetable cropping area on each farm was calculated.

A digital camera was used to record examples of sites and properties that reflected change and
the complexity of the Sydney vegetable industry, such as remnant greenhouse and hydroponic
structures on abandoned vegetable farms, irregular fallow programs, turf planted in areas that
were previously dedicated to vegetables, or even farms that had combinations of different
types of cropping, such as vegetables mixed with ornamentals or vegetables alongside fruit
tree crops.

Managed in VantagePoint software, the collected data was entered directly into the Google
Earth Pro database and at a later stage into ArcGis 9.2.

In order to make the collected data more useful it was organised into 3 formats:

- Xxls type files: worked in Microsoft Excel, they are easily read and contain all the data
the project produced in numeric form. The data was compiled for individual local
government areas (LGA) and for each vegetable farm in each LGA. Compiled data
included latitude, longitude, suburb, post code, street name and street number, the
area (ha) growing vegetables, type of vegetable production system used (open field,
green house or hydroponics) and potential sources of irrigation water. Within each
Excel spreadsheet, each row represented one ground truthed vegetable farm which
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was assigned a serial number that corresponded to its location in a .kmz file, which is
accessed through the Google Earth Pro program.

.kmz type files: Opened in Google Earth Pro, these files represent the exact
geographical location of ground truthed vegetable farms in the .xIs files.

.shp type files: Operable in ArcGis, these files allowed access to many applications
that rely on or use information embedded in the software. Data was organised as
layers in ArcGis which will allow it to be included in the NSW DPI State wide
database.
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3.Summary of results

3.1.1 Sydney Region Overview

Key Points:

Sydney Region

Total area in outdoor-field, greenhouse and outdoor-hydroponic vegetables — 2025 ha.
Number of vegetable establishments — 1052.

Average size of all vegetable plantings — 1.9 ha

North West and South West Growth Centres

Combined area in vegetables in the North West and South West Growth Centres — 603 ha.

Combined number of vegetable establishments in the North West and South West Growth
Centres — 560 (52% of Sydney’s total).

Average size of all vegetable plantings in the North West and South West Growth Centres —
~1.1ha

For additional information and details, see Appendix 3, Results in detail, Section 3.1.1, Tables
7 and 8.

3.1.2 Sydney Region Overview - Qutdoor-field grown vegetables

Key Points:

Avrea planted in outdoor-field vegetables — 1775 ha.

Number of properties growing outdoor-field vegetables- 815.
Average size of outdoor-field vegetable planting — 2.16 ha.
Median size of outdoor-field vegetable planting — 1.3 ha.

Twenty five percent of enterprises farmed 1154 ha or 65% of Sydney’s total area in outdoor-
field vegetables.

70% of outdoor-field vegetable enterprises were smaller than 2 ha.

For additional information and details, see Appendix 3, Results in detail, Section 3.1.2, Tables
9-11.
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Figure 3 Total area in outdoor field vegetables in the Sydney region is about 1775 ha.

Figure 4. Most of Sydney’s vegetable farms only had a small area in outdoor-field
vegetables with the average and median sizes for all plantings being 2.16 ha and 1.3 ha
respectively.
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3.1.3 Sydney Region Overview - Greenhouse vegetables

Key Points:

Area in greenhouse vegetables — 189 ha.

Number of greenhouse vegetable properties — 294.
Average area in greenhouse vegetables — 0.64 ha.
Median area in greenhouse vegetables — 0.5 ha.

Twenty five percent of enterprises had 99.2 ha or 52% of Sydney’s total area in greenhouse
vegetables.

For additional information and details, see Appendix 3, Results in detail, Section 3.1.3, Tables
12-14.

Figure 5. Size of Sydney’s greenhouse vegetable industry is about 189 ha with many of
Sydney’s greenhouses being simple, low technology structures.
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3.1.4 Sydney Region Overview - Qutdoor hydroponic vegetables

Key Points:

Area in outdoor-hydroponic vegetables — 60.7 ha.
Number of outdoor-hydroponic vegetable properties — 59.
Average area in outdoor-hydroponic vegetables — 1.0 ha.
Median area in outdoor-hydroponic vegetables — 1.0 ha.

The upper 25% of enterprises had 28.9 ha or 48% of Sydney’s total area in outdoor-
hydroponic vegetables.

For additional information and details, see Appendix 3, Results in detail, Section 3.1.4, Tables
15-17.

Figure 6. The size of Sydney’s outdoor-hydroponic vegetable industry is about 60 ha.

T SR ke
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3.2.1 Sydney Region - South West Growth Centre (SWGC) Overview

Key Points:
Total area in vegetables — 486 ha
Total number of vegetable farms — 448 (42% of Sydney’s total)

Contains respectively 20%, 56% and 34% of Sydney’s area in outdoor-field, greenhouse and
outdoor-hydroponic vegetable crops.

For additional information and details, see Appendix 3, Results in detail,, Section 3.2.1, Table
18.

3.2.2 Sydney Reqgion (SWGC) - Outdoor-field grown vegetables

Key Points:

Total area in outdoor-field vegetables — 359 ha

Total number of outdoor-field vegetable farms — 321

Average size of outdoor-field vegetable planting — 1.1 ha
Median size of outdoor-field vegetable planting — 1.0 ha

90% of outdoor-field vegetable plantings were smaller than 2 ha

For additional details and results see Appendix 3, Results in detail, Section 3.2.2, Tables 19 —
21.

3.2.3 Sydney Region (SWGC) - Greenhouse vegetables

Key Points:

Total area in greenhouse vegetables — 106 ha (56% of Sydney’s total)
Total number of greenhouse vegetable farms — 180

Average area in greenhouse vegetables — 0.59 ha

Median area in greenhouse vegetables — 0.5 ha

The upper 25% of greenhouse enterprises in SWGC had 52 ha in vegetables which is 27% of
Sydney’s total area in greenhouse vegetables.

For additional details and results see Appendix 3, Results in detail, Section 3.2.3, Tables 22 —
24,

29



Fiqures 7. 106 ha or 56% of Sydney’s total area devoted to the production of greenhouse
vegetables is in the South West Growth Centre.
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3.2.4 Sydney Region (SWGC) — Outdoor hydroponic vegetables

Key Points:

Total area in vegetables — 21.6 ha (35% of Sydney’s total)
Total number of outdoor-hydroponic vegetable farms — 26
Average area in outdoor-hydroponic vegetables — 0.83 ha
Median area in outdoor-hydroponic vegetables — 0.7 ha

The upper 25% of outdoor-hydroponic enterprises in SWGC had 9.7 ha or 16% of Sydney’s
total area in outdoor-hydroponic vegetables.

For additional information and details, see Appendix 3, Results in detail, Section 3.2.4, Tables
25 -27.

Figure 8. The South West Growth Centre contains about 21 ha or about 35% of Sydney’s
area of outdoor-hydroponic vegetables.
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3.3.1 Sydney Region - North West Growth Centre (NWGC) Overview

Key Points:
Total area in vegetables — 117 ha (5.8 % of Sydney’s total)
Total number of vegetable farms — 102

Contains respectively 5.7 %, 4.5 % and 12 % of Sydney’s area in outdoor-field, greenhouse
and outdoor-hydroponic vegetable crops.

For additional details and results see Appendix 3, Results in detail, Section 3.3.1, Table 28.

3.3.2 Sydney Region (NWGC) - Outdoor-field grown vegetables

Key Points:

Total area in outdoor-field vegetables — 101 ha

Total number of outdoor-field vegetable farms — 89

Average size of outdoor-field vegetable planting — 1.1 ha

89 % of outdoor-field vegetable plantings were smaller than 2 ha

For additional details see Appendix 3, Results in detail, Section 3.3.2, Tables 29 — 31.

3.3.3 Sydney Region (NWGC) - Greenhouse vegetables

Key Points:

Total area in greenhouse vegetables — 8.7 ha (4.5 % of Sydney’s total)
Total number of greenhouse vegetable farms — 17

Average area in greenhouse vegetables — 0.5 ha

For additional details see Appendix 3, Results in detail, Section 3.3.3, Tables 32 — 34.

3.3.4 Sydney Region (NWGC) — Outdoor hydroponic vegetables

Key Points:

Total area in vegetables — 7.5 ha (12 % of Sydney’s total)
Total number of outdoor-hydroponic vegetable farms —6
Average area in outdoor-hydroponic vegetables — 1.25 ha

For additional details see Appendix 3, Results in detail, Section 3.3.4, Tables 35 — 36.
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3.4.1 Sydney Region - Potential Water Sources

Key Points:

564 (53.6 %) of Sydney’s vegetable farms have farm dams.

73 (6.9 %) of Sydney’s vegetable farms have direct access to a watercourse.
Average size of vegetable planting — watercourse source of water - 5.1 ha.
Average size of vegetable planting — dam source of water - 2.1 ha.

Average size of vegetable planting — other sources of water - 1 ha.

For additional details see Appendix 3, Results in detail, Section 3.4.1, Tables 37 — 46.

Figure 9. Irrigation pump on a watercourse. Only about 7% of Sydney’s vegetable farms
have direct access to a watercourse for their irrigation water.

Figure 10. 53% of Sydney’s vegetable farms have farm dams on their properties. This photo
also illustrates Sydney’s urban expansion.
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3.5.1 Sydney Region Vegetables - Local Government Areas

Key Points:

Liverpool LGA with 366 vegetable farms (34.8 % of Sydney’s total) has the largest number
of vegetable farms.

Hawkesbury LGA with 482 ha has the largest area in vegetables.

Average size of vegetable plantings was largest in those LGASs furthest from Sydney and in
particular in the Gosford, Wollondilly and Hawkesbury LGAs.

Liverpool LGA with 103 ha in greenhouse vegetables contained 54% of Sydney’s greenhouse
industry.

For additional details and results see Figures 13, 14 and 15 as well as Appendix 3, Results in
detail, Section 3.5.1, Tables 47 — 49.

Figure 11. Hawkesbury LGA with about 482 ha, or almost 24% of Sydney'’s total, has the
largest area planted in vegetables. However the vegetable area in the Hawkesbury LGA has
declined significantly from 1997, at which time there was 1400 ha (Kelleher et.al., 1998).
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Figure 12. Liverpool LGA with 366, or almost 35% of Sydney s total, has the greatest
number of vegetable farms. Average size of vegetable plantings in that LGA is 1.16 ha.

3.6.1 Seasonal changes in outdoor-field vegetable plantings in
Hawkesbury LGA.

Key Points:

In the Hawkesbury LGA, which contains Sydney’s largest area planted in vegetables,
seasonal changes in the planted vegetable area were 12.4%.

For additional information and details, see Appendix 3, Results in detail, Section 3.6.1, Tables
50 -51.
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Figure 13. Graph illustrating the relative distribution of vegetable farms in Sydney’s Local

Government Areas (LGA).
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Figure 14. Graph illustrating the comparative total area (ha) in vegetables in Sydney’s Local
Government Areas (LGA). This data includes outdoor-field, greenhouse and outdoor-

hydroponic growing systems.
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Figure 15. Map showing the distribution of Sydney’s vegetable farms (Black dots) among
Local Government Areas. The boundaries of the North West and South West Growth Centres
are highlighted in cream. More than 50% of Sydney vegetable farms are in either the North
West or South West Growth Centres.
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4. Discussion.
4.1. General

There is no list detailing the location and size of all the individual commercial vegetable
farms throughout the Sydney region. Therefore it is difficult to collect objective data about
the Sydney vegetable industry. Because of the lack of objective data, there is much
speculation about its size and importance with many industry observers basing their
comments about the Sydney industry on anecdotal evidence alone.

The purpose of this project is to provide objective data about the current size of the Sydney
vegetable industry, the number, size and location of Sydney vegetable farms in order to
initiate discussion about the role and future direction of the Sydney vegetable industry,
particularly in view of the future development of the North West and South West Growth
Centres and increased competition for water brought about by the continuing growth of
Sydney.

While conducting the surveys it was observed, that on many farms, vegetable production was
not the sole source of farm income with examples being seen of vegetable production being
interspersed with nursery production, flower growing and orcharding. In such instances crop
diversification can reduce risk and improve cash flow at critical times of the year.

The overwhelming impression, obtained while conducting ground truthing field studies, was
that the area devoted to vegetable production in the Sydney Region was declining. This
impression was confirmed when this study found that the total area in vegetables, at ~2026 ha,
was considerably less than that of >5000 ha documented in previous reports (Gibson and
Laurie, 2003; NSW Agriculture, 2003). Anecdotal evidence from many industry observers
also suggests that the vegetable industry, not only in Sydney but also in Gosford and in the
Hunter Valley, has shrunk dramatically over the last 20 years.

This survey also found that many of Sydney’s remaining vegetable farms only had a small
area in vegetables, frequently less than 1 ha. For those properties growing outdoor-field
vegetables, the median size for all plantings was only 1.3 ha. This raises questions about the
long term economic viability/survivability of many Sydney vegetable enterprises.

The survey findings and their significance, as well as related issues, are discussed in more
detail in the following sections (4.2 to 4.15) of this report.

4.2 Vegetable Farm Numbers

The surveys found that there were a total of about 1052 vegetable farms in the Sydney region.
ABS (2008c) data suggests that there are 852 vegetable growers in the Sydney region.
However our figures include 217 outdoor-field (OF) growers who have less than one hectare
planted in OF vegetables and who have no outdoor-hydroponic (HP) or greenhouse (GH)
vegetables. It is possible that many of these operations fall below the ABS income threshold
to be classified as a vegetable grower and so included in their data. If these vegetable
operations are subtracted from our figure of 1052, then our number of vegetable growers is
reduced to about 835; a number very similar to that of 852 suggested by ABS sources (2008
b;c). Additional adjustments are also required to account for those individual vegetable
growers / enterprises who are growing vegetables on multiple properties at different locations
around Sydney and for those farms which are jointly farmed by individuals either in
partnership or as tenants in common. How large these required adjustments are, is not known.
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This project also found that for the Sydney region there were about 700 farms that grew only
outdoor-field vegetable/herbs, 184 that grew only greenhouse vegetables/herbs, 52 that only
grew outdoor hydroponic vegetables and, 109 that grew a combination of greenhouse
vegetables/herbs and outdoor field vegetables (and herbs). Many of the vegetable properties
only had a small area in vegetables. For example of those properties growing OF vegetables,
285 (34.9%) had less than 1 ha in vegetables and a further 297 (36.4%) had between 1 and 2
ha in production. With regards to GH vegetables, 93 enterprises (31%) had less than 0.4 ha
under cover.

The surveys identified Liverpool Local Government Area (LGA) with 366 vegetable farms as
having the largest number of vegetable farms in the Sydney Region (See Figures 12,14,15).
This represents about 35% of the total number of identified vegetable farms in the Sydney
Region. Both Hawkesbury and Penrith LGAs had about 124 vegetable farms with each
containing about 11.8% of the vegetable farms in the Sydney Region and, they were followed
by Camden LGA with about 121 farms or about 11.5% of Sydney’s total. Liverpool LGA had
the largest number of GH vegetable enterprises with more than 160 properties and about 103
ha under cover.

Our vegetable farm number data differs considerably from previous estimates by Parker and
Jarecki, (2004), Parker (2006), Mason and Docking (2007) and DECC (2008) who suggested
that there were more than 2000 market gardens in the Sydney region. However vegetable
farm numbers in our surveys are closer to the approximately 600 on the NSW vegetable
IDO’s list (A.Anderson, NSW Vegetable Industry IDO, Personal communication) than to the
2000 plus estimates of some Sydney commentators, which appear to have been based on a
combination of industry and NSW DPI consensus estimates as well as anecdotal evidence
from various sources. Information from the use of such methodologies and sources need to be
treated with caution as found by Dang and Malcolm (2007). In their final report, Dang and
Malcolm (2007) noted, that after working closely with the Sydney Vietnamese community for
three years, that there were only about 30 Vietnamese farms in the Sydney region. This
contrasted with suggestions at the start of the project, largely based on anecdotal evidence,
that there were more than 100 Vietnamese growers who, by conservative estimates, produced
vegetables on at least 60 farms (H. Dang; Unpublished data; Personal communication).

Biggs (2004) found that there were about 445 G/H vegetable growers and 450 ha under
protection (glass, plastic) in the Sydney Region. Our surveys found a total of 294 properties
with about 190 ha under cover growing G/H vegetables in the Sydney region. This suggests
that numbers have fallen by about 33% over 5 years.

The general trend for a reduction in vegetable farm numbers is reinforced by data for the
Hawkesbury and Wollondilly LGAs. In the Hawkesbury LGA, Kelleher (1998) found in 1997
a total of 292 vegetable farms while our surveys, approximately 12 years later, found a total
of 124, a 58% reduction over that period of time. In Wollondilly LGA vegetable farm
numbers fell by approximately 50%, from 119 in 1997 (Kelleher, 1998) to 60 in 2008.
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4.3 Vegetable Farm Area (ha)

At the time of the surveys, a total of about 2025 ha was planted in vegetables in the Sydney
region of which about 87.5% was planted in OF vegetables, 9.3% was in GH vegetables and
about 3% was in HP vegetables.

Apart from ABS generated data, there appears to be little historic, objective data regarding the
size (ha) of the Sydney vegetable industry. NSW Agriculture Regional Review of Sydney and
the South-East Region (2003) suggested that excluding greenhouses, there were 6550 ha in
vegetables in the region. Gibson and Lawrie (2003) quoting previously collected data
suggested that total area of irrigated vegetables and greenhouses in the Sydney region was
about 5365ha, while ABS data (2008a) suggests that the total area planted in vegetables in the
Sydney region is about 3690 has. Even if the area in outdoor-field vegetables in this study
was increased by 25%, that is by about 450 ha to allow for any unidentified or fallow
vegetable lands, the total area in GH, OF and HP vegetables would still be less than 2500 ha.
This differs considerably from previous estimates of more than 5000 ha (Gibson and Lawrie,
2003; NSW Agriculture, 2003).

It is difficult to make a direct comparison between our data for total area and the ABS total
area for vegetables for the Sydney region, due to the different methodologies employed for
assessment. One of the reasons ABS collects vegetable production data is for monitoring food
production. To take into account multiple/double cropping ABS uses what can be described as
equivalent total area (ha) to gauge vegetable production in the various regions i.e. if a Sydney
vegetable grower had one ha of land upon which he grew cherry tomatoes in the summer and
on the same ground grew 1 ha of snow peas in the winter, using ABS methodologies that
would be counted as 2 ha of vegetable crops, even though only 1 ha of land was used for
producing both crops. For monitoring food production and the land used to produce it, the
ABS methodology of using equivalent total area (ETA) is one way of taking into account
different production systems and multiple cropping. For other purposes, such as for designing
irrigation schemes, land planning, assessment of nutrient (N, P etc.) runoff etc. the actual total
area used to produce the vegetables is more appropriate, even if there are multiple crops in a
calendar year.

Although no direct comparison can be made between our total area data and the ETA data
used by ABS, they are related. Our finding that the total area (2025 ha) identified as
producing vegetables when combined with ABS data indicating that Sydney produces the
equivalent of about 3690 ha of assorted vegetable crops (ABS, 2008a), suggests that Sydney
vegetable producers are reasonably productive, producing on average the equivalent of about
1.8 crops of vegetables per ha annually. This is said with a number of caveats, realising that
such productivity is influenced by a number of factors, such as differing growing systems
(greenhouses, hydroponics etc.) and differing crop development periods. Other influences
include the differing individual cultural and climatic requirements of the many different types
of vegetables which are grown (e.g. potatoes, tomatoes, lettuce), along with awareness that
although some farms may harvest multiple crops from their land each year, others may only
harvest one.

The area (ETA) planted in vegetables in Sydney also needs to be put into context. On an area
basis Sydney with 3690 ha ETA in vegetables constitutes only about 18.8% of the NSW ETA
(19,676 ha) in vegetables (ABS data 2007; 2008a). In turn, NSW has only about 15% of
Australia’s ETA (ha) planted in vegetables and from that produces about 13% of the nations
vegetables by tonnage and about 11% by value ($) [ABS data; 2007; 2008a]. This suggests
that Sydney with about 21% of the country’s population only contains about 3% of the
nation’s ETA (ha) planted in vegetables.
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It was found that Hawkesbury LGA with about 482 ha of vegetables had the largest area
planted in vegetables and that represented about 23.9% of Sydney’s total area in vegetables.
This was followed by Liverpool with about 428 ha (21.2%), Penrith with 279 ha (13.8%) and
Wollondilly with 242 ha (12%). Parker and Suriyabanadara (2000), suggested that based on
work by Kelleher that there was 1758 ha of vegetable lands in the Hawkesbury and 1036 ha in
Wollondilly. Kelleher et al. (1998) using similar techniques to ourselves i.e. aerial
photography backed by on ground verification, reported that in 1997, the area planted in
vegetables in the Hawkesbury LGA was estimated to be 1400 ha, while in Wollondilly LGA
the planted area was estimated to be about 1000 ha. This suggests that the area planted in
vegetables in both the Hawkesbury and Wollondilly LGAs has decreased by more than 65%
over the last 12 years. In Blacktown LGA, Sinclair et al. (2003) noted that there were about
450 ha devoted to intensive plant uses. Our survey found that currently the total area in
vegetables in that LGA was approximately 97 ha, thus suggesting a significant decline in that
LGA also.

A decline in the size of the Sydney vegetable industry over the last two decades has also been
noted by industry observers such as Frank Kelleher (pers. comm., 2009) and people who have
a long association servicing the industry such as Mike Titley (pers. comm., 2009). Titley
observed that the number of Seed Company Representatives based in Sydney had declined
dramatically along with the total amount of vegetable seed being sold, that Elders had closed
branches at Dural and Riverstone and that the vegetable industry, not only in Sydney but also
in Gosford and in the Hunter Valley, had shrunk dramatically over the last 20 years. L. James
(NSW DPI, pers. comm., 2009) also observed that compared with 15 years ago, in the
Hawkesbury LGA both grower numbers and the area in fresh market sweet corn had declined
by more than 50%. Kelleher (pers. comm., 2009) noted that the loss of the processing industry
contracts wiped out the largest single cash crop in the Hawkesbury, sweet corn, in the late
70’s / early 80’s.

When dealing with the vegetable industry, there are always inherent difficulties in assessing
planted areas, determining the number of vegetable farms and gathering objective information
about the industry, but these difficulties are compounded in the Sydney Region where there is
a very large number of small vegetable farms all relatively close to their markets. At best
surveys such as this can only provide a snapshot of what is happening at a particular moment
in time. Some of the inherent difficulties include differing and frequently short crop
development periods, short term opportunistic cash cropping, crop rotations and fallow land.
The fact that vegetables generally only have a short crop development period, which differs
depending on the crop, means that a particular area of land which is in vegetables today, may
not be in 3 months time and, vice versa. Because it is relatively easy to both move in and out
of vegetable production in locations such as Sydney, opportunistic planting of vegetables can
occur quickly in response to changes in supply and demand, which in turn rapidly influence
wholesale vegetable prices. For that reason, Sydney vegetable plantings will vary both within
and between seasons.

In order to get an indication of possible seasonal changes in outdoor vegetable production,
Hawkesbury, the LGA with the largest area planted in outdoor-field vegetables, was surveyed
a second time. Compared with the initial survey conducted in June, the December survey
found that the total area in open-field vegetables had increased by 60 ha (12.4%) to ~542 ha
while the number of farms growing vegetables had declined by 2.4% from 124 to 121. This
was the net result of some properties commencing the growing of summer vegetables while
others, which were previously growing (winter) vegetables, ceased their production activities
(temporarily?). Although this data was only collected for the Hawkesbury LGA it does
suggest that fallow / unplanted vegetable land along with the seasonal movement in and out of
the industry, as a percentage of the total planted area, may not be as large as some might
suggest. This view is reinforced by previous studies (Sinclair et al, 2004) which observed that
at any one time there was very little fallow land on Sydney Vegetable farms.
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4.4 Average farm size

Our surveys found that taken over the whole of the Sydney region, the average size of
vegetable plantings on each property was about 1.9 ha. For OF vegetables, although the size
of individual vegetable plantings ranged from less than 0.1 ha up to 60 ha, the average size of
individual plantings was 2.16 ha. However the median size of those OF plantings was only
1.3 ha, which means that half of all the identified vegetable plantings were smaller than 1.3 ha
in size. For those properties that had greenhouses, the average area under cover was 0.64 ha,
while the average area in vegetables for HP producers was 1.03 ha.

For enterprises growing OF vegetables the upper quartile, in terms of size, had 1154 ha
planted or, about 65% of the Sydney’s area planted in vegetables i.e. 25% of enterprises had
65% of Sydney’s total area in OF vegetables. However the average area in OF vegetables for
that particular quartile was 5.6 ha which would be classified by many, as only a small
vegetable farm. Similarly, for GH vegetables, the upper quartile of enterprises managed 99.2
ha or about 52% of Sydney’s total area in GH vegetables. The average area in GH vegetables
for that particular quartile was 1.35 ha. The top quartile of HP growers farmed 28.98 ha or
about 48% of Sydney’s total areca in HP vegetables and the average size of enterprises in that
quartile was 1.35 ha. Kelleher et al. (1998) also found that a small proportion of growers had
a disproportionately large area in vegetables. In Hawkesbury LGA, in 1997, about 29% of
vegetable farms contained about 54% of the area in market gardens, while in the Wollondilly
LGA, 22% of vegetable farms contained 51% of the area in vegetables (Kelleher et al., 1998).

The surveys also found that there were considerable differences in the mean size of vegetable
plantings among LGAs. The average size of vegetable plantings were largest in the Gosford
(4.53 ha), Wollondilly (4.03 ha) and Hawkesbury (3.88 ha) LGAs. Generally the further a
LGA was away from the centre of Sydney, the greater the average size (ha) of vegetable
plantings on those farms.

For the Sydney region, ABS data for 2005-06 suggests that there were about 827 growers who
produced the equivalent of about 3690 ha of vegetables while the same source reported that in
2006-07 that about 852 vegetable farm businesses produced the equivalent of about 3827 ha
of vegetables (ABS 2007; 2008a,b,c). This ABS data suggests that the actual land area of
vegetable production on each farm, particularly when multiple cropping is taken into account,
is less than 4.5 ha thus indirectly supporting our findings that average size of vegetable
plantings in Sydney is about 2 ha. Kelleher et al. (1998), reported that 47 market gardens in
the Hawkesbury and Wollondilly LGA were smaller than 1 ha, another 45 were between 1
and 2 ha and that 46% of all market gardens in those LGAs were smaller than 4 ha. After
working with Sydney Vietnamese growers for three years, Dang and Malcolm (2007) found
that the average size of Vietnamese vegetable enterprises in the Sydney Region was about 2
ha. Sinclair et al. (2003; 2004) also reported that the majority of land holdings conducting
intensive agricultural operations in the Sydney region were of lots smaller than 3 ha.

Farm size is important because it affects economic viability and farm incomes. Many studies,
such as those of Villarejo (1996), have shown a correlation between farm size / area being
cropped and the longer term economic viability / survivability of individual farms; this is
particularly so for those growing annual crops such as vegetables. In Australia, Mues and
Rodriguez (2007), in a study conducted in Mildura, found that smaller horticultural
establishments were less economically viable and were heavily reliant on off farm income.
Apted et al. (2006), examining the international competitiveness of the Australian vegetable
production sector, found economic rates of return for small vegetable farms in 2004/5 was
negative (-3.7 %) compared with +0.4 % and +5.9% respectively for medium and large
vegetable farms. An AVIDG survey (2007) also found profit on small vegetable farms (less
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than 5 ha) was negative compared with medium sized vegetable farms (5 to 70 ha) where
profitability was positive. However it also found that profitability was greatest on the largest
vegetable farms (>70 ha). Not only did the AVIDG survey (2007) find a positive correlation
between farm size and profitability, but also between farm size and the rate of return on
capital.

Analysis of ABS data (2008b;c) for NSW also provides an interesting insight into the
relationships between vegetable farm size (ETA in ha) and total productivity per farm (tonnes
of vegetables produced) and also between farm size and total farm income ($). The mean ETA
for vegetable farms in NSW was ~12.1 ha, for Sydney farms it was ~4.6 ha while for farms in
Regional NSW (those outside of Sydney) it was about 20.1ha (Table 1). Mean vegetable yield
per farm was approximately 304 tonnes for NSW, for Sydney farms 128 tonnes and for
Regional NSW farms, 496 tonnes. Mean income for Sydney vegetable farms (excluding
mushrooms) was about $125,000, compared with $237,000 for Regional NSW vegetable
farms (Table 1). In other words, those NSW vegetable farms outside the Sydney region, were
on average larger, produced a significantly greater quantity of vegetables (tonnes) per farm
and had almost double the farm income compared with those in the Sydney region.

Table 1. NSW, Regional NSW and Sydney Vegetable Data (excluding mushrooms). Mean
equivalent total area (ETA), mean yield per vegetable farm, mean yield per ha and mean
local income (farm gate) per vegetable farm. (Derived from ABS, 2008c, Small Area Data).

Year NSW Regional Sydney
(including NSW
Sydney) (excluding
Sydney)
Mean ETA 2006-07 ~12.1ha ~20.1 ha ~4.6 ha
per farm (ha)
Mean yield 2006-07 ~ 304 tonnes ~ 496 ~ 128 tonnes
per vegetable tonnes
farm (tonnes)
Mean 2006-07 ~ 25.1 tonnes ~24.7 ~ 27.8 tonnes
vegetable / ha tonnes / ha / ha
yield per ha
Mean local ** 2006-07 ~$179,000 | ~$237,000 | ~ $125,000
income ($)
per farm

Although much emphasis is often placed on the greater overall productivity of Sydney
vegetable farms, with some achieving up to 5 crops per year of selected vegetables with a
short development period in the field and, 10 crops per year when grown using outdoor-
hydroponics, there are many Sydney farms which do not achieve such high levels of
productivity. However such high levels of productivity are not restricted to the Sydney region
and there are farms in regional NSW and in other states which are equally productive.
Analysis of ABS data (2008b;c;d), suggests that the productivity of Sydney vegetable farms
were on average about 12.5% higher, at ~ 27.8 tonnes / ha, compared with ~ 24.7 tonnes per
ha for regional NSW (Table 1). Although some would argue that this is quite significant,
others could counter by suggesting that the generally larger vegetable farms outside the
Sydney region were in a better position to adopt and more efficiently use labour saving
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equipment, good agricultural practices etc. which would in turn be reflected in higher farm
incomes and a better rate of return on both labour and invested capital.

It must be noted however that any comparisons of productivity, among the many different
potential combinations of vegetable crops which can be grown in different locations, are
fraught with difficulty and, valid comparisons can only be made when growing the same
crops under the same management systems etc.

The complex issues of vegetable farm size, productivity, profitability as well as related topics
/ subjects such as the need for carbon lifecycle assessments, all require further investigation.

Figure 16. Sydney is becoming increasingly urbanised.
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4.5 Field vegetable crops

At the time of the surveys there was about 1775 ha of land, on 815 properties, planted in
outdoor-field (OF) vegetable crops in the Sydney region. To put this in perspective, the
Sydney Turf Industry which produces turf for Sydney’s lawns, parks etc., manages about 70
properties with about 1800 ha in production (Senn, 2003). Many of these turf farmers are ex
vegetable farmers (W. McMahon, Personal communication) who if given the appropriate
incentives could easily switch back to growing vegetables again.

More than 70% of the identified OF vegetable farms had less than 2 ha planted in vegetables,
thus suggesting that a large proportion of Sydney’s vegetable farms are operated by part-time
farmers, who are reliant to varying degrees on off-farm sources of income. More than 85% of
Sydney’s vegetable farms had less than 5 ha planted in vegetables, meaning that by AVIDG
Survey Standards (AVIDG, 2007), they would be classified as a small vegetable enterprises.
Less than 15% of farms had 5 ha or more planted in vegetables, which would enable them to
be classified as a medium sized vegetable enterprise, while none of Sydney’s identified
vegetable farms would be classified as large (> 70 ha) by AVIDG Survey Standards.

Figure 17. ‘Many turf farmers are former vegetable growers who if given appropriate
incentives could again recommence growing vegetables’ McMahon (Personal
communication).

Some suggest, that in surveys such as this, not all the land which is lying fallow as part of
crop rotation and /or seasonal cropping is accounted for; hence such surveys underestimate
the area devoted to vegetable cultivation. However, on most of the identified vegetable farms
the total area (ha) of the property was small, with the only land not being cropped, being
occupied by buildings, roads, dams and other essential infrastructure. In other instances, the
land which was not being cropped was steep, had tree cover or was unsuitable for other
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reasons which were obvious upon inspection; reasons such as poor drainage, rocky outcrops
etc. In other situations, it was considered highly likely that recently cultivated, unplanted land
and, obviously ‘fallow land’, would be replanted in vegetables and in such instances that
particular area (ha) was included in the survey results. Anecdotal evidence suggests that the
area of land being cropped on most Sydney vegetable farms is relatively static while Sinclair
et al. (2004) noted that the area lying fallow at any one time, on Sydney vegetable farms, is
small. The view that during a calendar year, the planted area is relatively static is reinforced
by this project’s repeat survey of the Hawkesbury LGA which found that there was only a
12.4% change in the area planted in vegetables between winter and summer.

The overall small size of Sydney vegetable farms reduces the opportunity to increase farm
returns based on economies of scale, which in turn influences overhead costs. For example,
the expense of essential infrastructure and farm equipment, such as farm sheds and tractors,
instead of being offset against the income from more than 20 ha of vegetables is instead offset
against the income from less than 2 ha of vegetables, thus increasing overhead costs and
reducing farm profitability. Additionally, the adoption of labour saving equipment, such as
some mechanical harvesting aids, on many small Sydney vegetable enterprises is often neither
economically viable nor feasible for a number of practical reasons, such as the small size of
many farms, block shape and layout, headland turning space etc.

With the high price of land affecting the ability of individual producers to expand and
improve their economies of scale, the poor net returns received by many of Sydney’s OF
vegetable producers in recent years and, the various pressures from Sydney’s urban
expansion, many feel that Sydney’s OF vegetable industry will shrink from its current size.
Others disagree, suggesting that with appropriate incentives and town planning, along with
changes in both crops and varieties, improved agronomic practices and changed marketing
practices and systems (direct selling, organic products, niche marketing etc.), the current size
of Sydney’s OF vegetable industry can be maintained, despite pressures from urban
expansion and competition for water.

Figure 18. The small size of most of Sydney’s vegetable farms affects their profitability as it
reduces their opportunity to increase farm returns based on economies of scale.
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Figure 19. Small farm size affects the economic viability and feasibility of adopting much
labour saving equipment such as mechanical harvesting aids. This adds to production costs
and so affects profitability.

4.6 Greenhouse vegetable crops

At the time of the surveys there were about 189 ha, on 294 properties, producing greenhouse
(GH) vegetable and/or herb crops in the Sydney region. Analysis of ABS small area data
(2008c) for Sydney suggests that the total area in greenhouses, devoted to the production of
the major greenhouse vegetable crops (capsicums, cucumbers, lettuce and tomatoes) is about
195 ha. The authors of this report feel that this is a reasonably good match with the results
obtained in this survey. Analysis of ABS small area data (2008b;c;d) also suggests that the
Sydney GH vegetable industry represents about 70% of the NSW area in GH vegetables.

Both ABS (2008c) and our vegetable greenhouse area data differ significantly to that of Biggs
(2004). Biggs found that Sydney, with about 450 ha, contained about 90% of the NSW area
devoted to greenhouse vegetables. This suggests that the Sydney G/H vegetable industry has
declined by about 58%, from ~ 450 ha to ~ 190 ha, and that the relative importance of the
Sydney industry, compared with that in regional NSW, has also declined over the last 5 years.

For the major greenhouse vegetable crops, ABS Small Area Data (2008c;d) for Sydney,
suggests that the estimated value (ABS, 2008c) is between $14.7 million (Gross value*?) and
$11.7 million (Local value*®). In the Sydney region, although many herbs and some minor
vegetable crops are also produced in greenhouses, the size and importance of those particular
greenhouse crops is currently unknown. However ABS statistics (ABS, 2008c) do value the
Sydney herb industry at between $4.7 (Gross value) and $3.9 million (Local value), thus
suggesting that it is more valuable than the Sydney greenhouse tomato industry and therefore,
could conceivably occupy an unknown but significant proportion of Sydney’s GH area (ha).
Overall, accurate, historic data on the size (ha), the crops and the extent of the Sydney
greenhouse vegetable / herb industry is scarce.
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For individual properties, the area under GH protection ranged from less than 0.1 ha to 6 ha.
Overall for Sydney, the average area of GH on each property was 0.64 ha. Half the
enterprises had less than 0.5 ha under protection while 109 enterprises had a combination of
both GH and OF vegetable crops. A disproportionately large number of GH growers only had
a small area in GH crops, with 50% of growers having among them a total of 46.4 ha, or
about 24% of Sydney’s total. An unknown percentage of those growers could well fall below
the income threshold to be included in ABS statistics. The top quartile of growers managed
99.2 ha of GH or about 52% of Sydney’s total GH area with an average area under protection
of 1.35 ha. Some might argue that it is the larger GH growers, with higher cash flows, which
enables them to take advantage of economies of scale, who are more likely to survive in the
GH industry in the longer term.

Most greenhouses were simple structures, with some in poor condition and in need of
maintenance. Many properties were seen with abandoned greenhouses on them (Figure 22 &
23) Although it is known that many of these abandoned GH were previously growing
vegetables, in other instances it is not known what crops they were growing prior to their
abandonment. Such evidence reinforces the overall impression that the Sydney GH vegetable
industry, like the Sydney OF vegetable industry, is in a state of flux.

The greatest concentration of GH was in Liverpool LGA, where 165 farms growing GH
vegetable crops identified. With a total of about 103 ha of GH vegetable crops and the
average area in GH on each property being 0.63 ha, Liverpool LGA contained almost 55% of
Sydney’s total area in GH vegetables and about 56% of Sydney’s GH vegetable growing
enterprises. About 45% of all vegetable growing enterprises in the Liverpool LGA had GH.
The high proportion is attributed to the small size of individual farmlets / land titles in that
particular LGA forcing farmers to intensify into GH vegetable production to remain
economically viable. In the foreseeable future, most of these particular GH enterprises are
likely to be displaced because they are located in Sydney’s South West Growth Centre
(SWGC), which is designated for urban expansion. How much of the existing GH industry in
the SWGC will relocate to other areas around Sydney, or elsewhere, is hot known.

Figure 20. Many of Sydney’s greenhouses are simple, low technology structures
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Figure 21. Greenhouses - varying degrees of sophistication.

Figure 22. Abandoned former greenhouse site — residual frames the only indication that the
site was previously used for growing greenhouse crops.

- -
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Figure 23. Industries in flux (1) - abandoned greenhouse frames and outdoor-hydroponic
structures.
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4.7 Outdoor hydroponic vegetable crops

The surveys revealed 59 farms had outdoor-hydroponic (HP) vegetable production systems
with the outdoor-hydroponic areas on individual farms ranging from about 0.1 to 4 ha. The
total area used for the production of outdoor-hydroponic vegetables in the Sydney Region was
about 60.7 ha, with the average area on each farm being 1.03 ha and the median area being
1.0 ha.

About 30% of growers had less than 0.5 ha in outdoor-hydroponics while 21% had more than
1.25 ha. The main vegetable crop being produced was lettuce. As with OF and GH
vegetables, a disproportionately large number of HP growers had only a small area in HP
crops, with 50% of them having a total of 15.85 ha, or about 26% of Sydney’s total HP
vegetable area. In comparison, the upper quartile of growers managed 28.98 ha, or about 48
% of Sydney’s total area in outdoor-hydroponic vegetables.

Little reliable historical or statistical information on the size, location or value of the Sydney
HP industry is available from ABS or other government sources

Figure 25. Typical Sydney outdoor-hydroponic vegetable production unit.
Iy
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4.8 Potential water sources

Water availability is increasingly likely to restrict further development and even the
maintenance of current levels of agricultural output in the Sydney Region. This is particularly
so for large users of water such as the Sydney vegetable industry, where the annual
volumetric entitlement is up to 7.5 ML per hectare.

Prior to this survey there was little data regarding the overall size of the Sydney vegetable
industry (ha), the location and size of all the individual vegetable farms along with their
individual water needs, let alone their sources of water. Such detail is required if targeted
attempts to improve water usage efficiency on vegetable farms is to be undertaken.

The surveys found that about 53% of Sydney’s vegetable enterprises had farm dams as
potential sources of irrigation water, while about 7% were adjacent to a watercourse, another
potential source of irrigation water. (However it must be noted that some properties with
dams top them up with water pumped from watercourses via easements). Sources of irrigation
water for the remaining 40% of Sydney’s vegetable farms, is unknown. On an area basis,
although ~76% of OF vegetables potentially had access to surface sources of irrigation water
(dam and stream), only ~ 53% of GH properties had the same access. It was also found that
the average size of those vegetable enterprises with potential watercourse sources of irrigation
water was 5.13 ha, those with dams 2.13 ha, while those who obtained their water from other
sources, such as Sydney Water, had on average, 1.01 ha planted in vegetables. However at this
stage this information is indicative, rather than definitive and further work is required to
match DWE irrigation licences, Sydney Water reticulation networks, Sydney’s streams and
rivers etc. in order to obtain a better understanding of sources of irrigation water and related
issues such as runoff water quality etc. on Sydney’s vegetable farms.

The surveys also identified the location (GPS coordinates) of 1052 vegetable enterprises in
the Sydney region. Prior to this survey, there was no data indicating the location of all the
individual vegetable farms let alone their potential sources of water, be it from subsurface
(bores etc) or surface sources (dams, streams) and / or from Sydney Water. Such information
is required if targeted attempts to improve the efficiency of water usage on Sydney vegetable
farms is to be undertaken.

Yiasoumi (2003) suggests that overall, Sydney uses about 625 GL of water annually.
However the current sustainable annual water yield from the region, which includes water
transfers from the Shoalhaven area, is estimated to be less than 600 GL. If in the future, as it
is currently widely anticipated, both Shoalhaven transfers are reduced and environmental
flows are increased, then Sydney’s available supply of water from traditional sources is likely
to be less than 500 GL (Yiasoumi, 2003). In other words, the water available to meet
Sydney’s various requirements from traditional sources is likely to be reduced to about 80%
of today’s allocation; AND, Sydney is still growing.

Many feel that there is considerable scope for improving the efficiency of water use in
Agriculture within the Hawkesbury Nepean Catchment, where it is thought that some
irrigators use water inefficiently (Brooke, 2004). Although some vegetable farms obtain their
water from the many watercourses which constitute the Hawkesbury Nepean Catchment,
many also depend on farm dams and potable water supplied via Sydney Water’s reticulation
network. In some cases, both river water and potable water are used to top up dam water
levels while in others, subsurface water (from bores) is pumped into dams. This is particularly
so when water flow from individual bores is low or, where the water quality from bores is
poor and needs to be diluted with surface water to improve its quality so that is more suitable
for irrigation.
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The findings of this study raise some interesting questions which need further investigation.
Questions such as, whether water availability or its cost is limiting vegetable farm
productivity in the Sydney region; whether more efficient use of water on Sydney farms
would lead to an increase in area planted in vegetables and hence an improvement in farm
productivity and consequently farm incomes; whether Sydney vegetable farm productivity is
limited more by small block sizes and market returns than water availability.

4.9 South West Growth Centre

It is anticipated that Sydney’s population will continue growing at a rate of 40,000 to 50,000
people each year (Knowd et al., 2006). The Metropolitan Strategy for Sydney, released in
2005, has designated growth areas in the south western and north western portions of Sydney
(Parker, 2006). The South West Growth Centre, centred near Bringelly, is set to house
300,000 people (James, 2008), however in the process of development it will displace a
number of vegetable production enterprises. Prior to this survey, there was little objective data
about the number of vegetable farms and the size (ha) of vegetable industries in the South
West and North West Growth Centres.

Our surveys found that in the South West Growth Centre (SWGC) there was a total of about
486 ha of vegetables, composed of 359 ha of outdoor-field, 106 ha of greenhouse and 21 ha of
hydroponic vegetables. They represent respectively 20%, 56% and 34% of the area in
outdoor-field, greenhouse and hydroponic vegetable crops in the Sydney Region.

It was also found that in the South West Growth Centre, there were a total of 448 vegetable
properties which is about 42% of the total number of vegetable farms in the Sydney Region.
Of the 448 properties, 243 properties grew only outdoor-field crops, 104 grew only in
greenhouses and 22 had hydroponic vegetables only. 75 properties had both outdoor-field and
greenhouse vegetables, 3 had both outdoor—field and hydroponic vegetables, while 1 had both
greenhouses and outdoor hydroponic vegetables.

Overall, average size of vegetable plantings in the South West Growth Centre, at 1.08 ha, was
small. For OF vegetables, 146 (45%) of plantings were less than 1 ha, a further 143 (~45%)
were between 1 -2 ha; i.e. a total of 289 (90%) plantings were smaller than 2 ha. Only 4
vegetable plantings were larger than 4 ha with the largest being 5.5 ha.

A disproportionately large number of OF vegetable enterprises had a very small area in
vegetable crops with 50% (160) of enterprises having among them a total of 92 ha, or about
25.6% of the SWGC total area in OF vegetables. For those 160 vegetable enterprises the
average size of OF vegetable planting was about 0.57 ha. In comparison, the upper quartile of
growers managed 166 ha or about 46 % of SWGC'’s total area in OF vegetables, but even in
this group, the overall average size of vegetable plantings was only 2.07 ha. By AVIDG
(2007) Survey Standards, almost all the vegetable farms in the SWGC would be considered to
be small. The small size of many OF vegetable enterprises in the SWGC could lead many to
question their economic viability and even whether they should be classified as hobby farms
rather than commercial vegetable enterprises?

Within the South West Growth Centre, the surveys identified about 180 individual properties
growing vegetables in greenhouses, with the size of GH on individual properties ranging from
0.1 ha to 3 ha. The total area devoted to the production of greenhouse vegetables in the
SWGC was about 106 ha, which represents about 56% of the Sydney region’s total area in
greenhouse vegetable crops. Again a disproportionately large number of GH vegetable
enterprises only had a very small area planted in vegetable crops. The lower quartile, with a
total area of 9.57 ha under cover and an average GH area of 0.21 ha, constituted about 9% of
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the SWGC’s area in greenhouses, while the upper quartile with about 52 ha of greenhouses,
average GH area 1.16 ha, made up about 49% of the SWGC'’s and, 27% of Sydney’s total
area in greenhouse vegetables.

Surveys of the SWGC found 26 properties using outdoor-hydroponic vegetable systems
which ranged in size from 0.1 ha to 2.4 ha. The total HP area for those farms was 21.57 ha
and that constitutes about 35% of Sydney’s total area in hydroponic vegetables. On each farm,
the average area in outdoor-hydroponic vegetables was 0.83 ha, while the median area was
0.7 ha. One property in the South West Growth Centre had both greenhouse and outdoor-
hydroponic vegetables while 3 properties produced both outdoor-field and outdoor-
hydroponic vegetables.

Many HP enterprises were small. Half the SWGC HP growers had among them, a total area
of 4.7 ha producing HP vegetables, while the upper quartile had 9.67 ha. That 9.67 ha,
represents almost 16% of Sydney’s total area in outdoor-hydroponic vegetables.

Although overall, the total area of 486 ha in vegetable production in the SWGC represents
24% of Sydney’ total area in vegetables, this study is unable to comment on the relative
importance of the vegetable industry in the South West Growth Centre to Sydney’s supply of
fresh vegetables and what the potential impact of its loss would be. It was noticed that
although there were examples of well managed and visually highly productive vegetable
enterprises in the SWGC, it was also observed that there were many examples of poorly
managed properties with run down infrastructure. It is probable that such run down properties
are less productive than average. Analysis of ABS data (2008b;c;d) suggests that Sydney only
produces between 10 and 15 % of the vegetables (tonnes) it consumes. From this, some may
infer that the SWGC with 24% of Sydney’s total area in vegetables only produces between
2.5% and 4% of Sydney’s vegetable needs. Others may disagree and suggest that the area of
land (ha) planted in vegetables does not necessarily relate to productivity or value of
production. To address these and other relevant issues, further studies are required.

Figure 26. NESB vegetable growers constitute a significant proportion of the farmers in the
South West Growth Centre.
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4.10 North West Growth Centre

In the North West Growth Centre (NWGC) the surveys found a total of about 117 ha (5.8% of
Sydney’s total) of vegetables, composed of 101 ha of outdoor-field, 8.68 ha of greenhouse
and 7.5 ha of outdoor-hydroponic vegetables. They represent respectively 5.7 %, 4.5 % and
12 % of the total area in outdoor-field, greenhouse and outdoor-hydroponic vegetable crops in
the Sydney Region.

In the NWGC there were 102 vegetable properties which constitute about 9.7 % of the total
number of vegetable farms identified in the Sydney Region. Of the 102 properties, 79 grew
only outdoor-field crops, 8 grew only in greenhouses while only 5 had hydroponic vegetables.
Nine properties had both outdoor-field and greenhouse vegetables while 1 had both outdoor—
field and outdoor-hydroponic vegetables.

As with the SWGC, the overall average size of vegetable plantings in the NWGC, at 1.14 ha,
was small. For OF vegetable crops the area of individual properties ranged in size from 0.2ha
to 3.52 ha. The average size of each OF vegetable plot was 1.13 ha and the median size was
1.0 ha. About 88% of NWGC OF enterprises had less than 2 ha in vegetables. As with the
SWGC, a disproportionately large number of OF and GH vegetable enterprises in the NWGC
only had a very small area in vegetable crops which once again raises questions regarding
their classification as commercial vegetable farms.

Prior to our surveys, there was little objective data about the number of vegetable farms and
the size (ha) of vegetable industries in the NWGC. With regards to the relative importance of
the NWGC in supplying Sydney’s vegetable requirements, from analysis of ABS data
(2008b;c¢), it could be suggested (arguably?) that it produces less than 1% of Sydney’s needs.

4.11 Local government areas

Hawkesbury LGA with a combined area of about 482 ha of OF, GH and HP vegetables had
the largest area planted representing about 23.9% of Sydney’s total area in vegetables. This
was followed by Liverpool with about 428 ha (21.2%), Penrith with 279 ha or about 13.8%
and Wollondilly with 242 ha or about 12% (Figure 13).

Kelleher et al., (1998) found that the area planted in vegetables (market gardens) in the
Hawkesbury LGA was about 1400 ha and at that time occupied a similar area to that occupied
by the turf industry. Our survey found that the vegetable industry in the Hawkesbury LGA
had shrunk by about 65% from its 1997 size of 1400 ha and at ~ 482 ha, occupies less than
30% of the area currently occupied by the turf industry in the Hawkesbury LGA (Senn 2003).
In Wollondilly LGA the area currently planted in vegetables, at 242 ha, is less than 25 % of
the 1997 estimate (Kelleher et al., 1997) of about 1036 ha.

The surveys identified Liverpool LGA with 366 vegetable farms as having the largest number
of vegetable farms in the Sydney Region (Figure 14). This represents about 35% of the total
number of identified vegetable farms in the Sydney Basin. Both Hawkesbury and Penrith
LGAs had about 124 vegetable farms, with each containing about 11.8% of Sydney’s total.
They were followed by Camden LGA with about 121 farms or about 11.5% of Sydney’s total.
Little accurate, historic information is available on numbers of vegetable farms in any LGA.
Such information is necessary to monitor changes in vegetable farm numbers over time.
However, historical data for the Hawkesbury and Wollondilly LGA (Kelleher et al., 1998),
showed that the number of vegetable farms had declined by 58% and 50% respectively.
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The average size of vegetable plantings was largest in the Gosford (4.53 ha), Wollondilly
(4.03 ha) and Hawkesbury (3.88 ha) LGAs. For Randwick LGA, the mean of 3.6 ha needs to
be treated with caution as there was only one vegetable farm identified in that LGA.
Generally, the further an LGA was from the centre of Sydney, the greater the average size of
vegetable farms.

Hawkesbury LGA, with about 475 ha or about 26.9% of Sydney’s total, had the largest area
in outdoor-field vegetable crops. Liverpool LGA had 308 ha (17.4%), while Penrith and
Wollondilly had 259 and 215 ha respectively. Among them, Hawkesbury, Liverpool, Penrith
and Wollondilly LGAs accounted for 1257 ha, or about 71% of Sydney’s total area in OF
vegetables. To put this figure of 1257 ha into historical perspective, the area planted in OF
vegetables in the Hawkesbury LGA alone, in 1997 was 1400 ha (Kelleher et al., 1998), while
current estimates for the size of the turf industry in the Hawkesbury LGA total 1627 ha (Senn
2003).

The GH vegetable industry in Sydney is largely concentrated in the Liverpool LGA, which
with 103 ha, contains about 54% of Sydney’s total area in GH vegetables. In contrast, the
combined total area in GH vegetables for Wollondilly (20.45 ha), Gosford (16.2 ha) and
Penrith (15.09 ha) LGAs is about 51 ha, which is about 27 % of Sydney’s total area in GH
vegetables.

With regards to the outdoor HP vegetable industry, the surveys found that among them,
Liverpool (16 ha), Baulkham Hills (12.3 ha) and Camden (8.2 ha) LGAs contain about 60%
of Sydney’s area in HP vegetables.

In summary, the overwhelming impression is that for many LGAS, the area in vegetables is
shrinking, even in those furthest away from Sydney, such as Hawkesbury. However it is
conceivable, given sufficient incentives and in particular adequate profitability over the longer
term, for vegetable production to expand in some Sydney LGAs. For instance, in the
Hawkesbury, many turf farms which were previously vegetable farms, could reconvert from
turf to vegetable production. However as many turf farms are in flood prone areas, such a
conversion could mean that vegetable crop losses could be very high in some years.

Figure 27. In the Hawkesbury LGA, some turf farms also grow vegetables.
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Figure 28. Physical inspection is required to distinguish between vegetables and other crops
such as turf.

Figure 29. Competition for land (1) - Vegetable production competes for land with urban
expansion, equestrian pursuits, sporting activities, hobby farmers, life stylers as well as other
rural activities. These competing demands push up land values.
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Figure 30. Competition for land (2) - Polo activities on Richmond ’s lowlands.

Figure 31. Competition for land (3) - Sports fields on Richmond’s lowlands.
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4.12 The importance of Sydney vegetable production

“Statistics are like lawyers; they can work for either side” Unknown

Estimates for Sydney’s contribution to vegetable production in NSW varies between 20%
(Sinclair et al. 2004) and 40% (Parker and Jarecki, 2004; Parker 2006; Gillespie and Mason,
2003; Mason and Docking, 2007). There are many different indices that can be used for
assessing the importance of Sydney’s vegetable industry. Some of these include economic
value ($), area (ha), production (tonnes) and farm numbers. Choice of a particular index is
dependant on the purpose for which it is required. For instance, those who are interested in
food production because of its ability to satisfy the population’s nutritional requirements may
be interested in the overall quantity (tonnes) of vegetables produced. Those who are more
interested in land use planning, the provision of water or drainage services, the assessment of
nutrient runoff etc., may find land area (ha) most useful, while yet others may find farmer
numbers and/or economic activity particularly helpful.

Depending on the particular index chosen, the relative contribution of Sydney’s vegetable
industry to the NSW vegetable industry can vary dramatically. Using ABS data (2008b;c),
Table 2 shows that depending on the particular index used, Sydney’s relative contribution to
the NSW vegetable industry varies between 20% and 52 %. If area (ha) is used, then Sydney
(3,827 ha) only has about 20% of the NSW equivalent total area (19,163 ha) in vegetables. If
total production, in terms of tonnage is used, then the Sydney region, with about 115,000
tonnes, produces about 23% of NSW total vegetable production of approximately 496,000
tonnes. If the mushroom industry is excluded, then the percentage drops to about 22%.
However if grower numbers are used, then the Sydney region has approximately 52% of the
state’s vegetable farms (Table 2).

Table 2. NSW and Sydney Vegetable Data*’. Table showing NSW, Sydney and Sydney’s
proportion of vegetable area (ha), vegetable production and vegetable farm numbers (Source
— ABS, 2008c, Small Area Data).

NSW Sydney Sydney % of
NSW
Vegetable area 19,163 ha 3,827 ha ~20%
(ha)
Vegetable ~ 496, 000 ~ 115,000 ~23%
production tonnes tonnes
(tonnes —incl.
mushrooms)**
Vegetable ~482,000 ~105,000 ~22%
production tonnes tonnes
(tonnes — excl.
mushrooms)
Vegetable farm 1,618 852 ~52%
numbers (incl.
mushrooms)**
Vegetable farm 1,574 823 ~52%
numbers (excl.
mushrooms)
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*4 |t is important to note that this project was only examining outdoor-field, greenhouse and outdoor-hydroponic
vegetable industries, not mushroom farms.

In economic terms (ABS Data, 2008b;c), the dollar contribution of Sydney’s vegetable
industry to the NSW total is about 43% (Table 3). However, if the mushroom industry is
omitted (this survey was only looking at OF, GH and HP vegetable industries), then Sydney’s
contribution to the NSW total drops to 37% (Table 3).

It is important to realise that no particular index can be looked at in isolation. The NSW
vegetable industry provides not only economic activity but also food essential for nutrition
and the good health of its population. Although the Sydney region produces between 37 -
43% of NSW vegetable production by value (Table 3), in quantitative terms (tonnes), Sydney
produces only about 23% of the NSW production (tonnes) of vegetables (Table 2). That
means that 77% of the NSW total production (tonnes) of vegetables originates from outside
the Sydney region despite the Sydney region containing about two thirds of the states
population.

Table 4 summarises the latest ABS (2008b;c) vegetable data for Regional NSW and the
Sydney region. It shows that although the numbers of vegetable farms are about 11% greater
in the Sydney region compared with the rest of NSW (Regional NSW), total vegetable
production and mean vegetable production per farm (tonnes) are respectively 330% and 368%
greater in Regional NSW. Mean income per vegetable farm is also considerably greater in
Regional NSW. If the mushroom industry is excluded, then mean income per vegetable farm
at about $237,000, is about 90 % greater in Regional NSW than that for the Sydney region
where it is approximately $125,000 (Table 4). Even if the mushroom industry is included in
the Sydney data, then mean income per vegetable farm is still about 46% greater in Regional
NSW (about $253K) than in the Sydney region (approximately $173K).

Table 3. Comparative value ($) of Sydney and NSW vegetable production (with and without
mushrooms**). Source - ABS Small Area Data (2008b;c¢)

NSW Sydney Value Sydney % of
($ million) ($ million) NSW Value
Gross value** 428.9 183.5 ~43 %
(Including
mushrooms**)
Gross value ** 360.3 132.6 ~37 %
(Excluding
mushrooms)
Local value*® 341.1 147.5 ~43 %
(Including
mushrooms)
Local value*® 281.0 102.9 ~37%
(Excluding
mushrooms)

** Mushroom farms not surveyed and so their details not included in this study/ report. *2ABS Gross Value is ~
equivalent to wholesale market prices. *3 ABS Local Value is the equivalent of farm gate value.

Similarly ABS statistics for the production of vegetables in NSW cannot be examined in
isolation from ABS vegetable statistics for other states. For instance ABS statistics (Small
Area Data; 2008a;c) suggest that 97% of NSW production of celery is produced in the Sydney
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region and therefore it could be erroneously concluded that the Sydney region is an important
producer of celery. However the reality is that NSW imports the bulk of its celery
requirements from Victoria, which produced 35,828 tonnes of celery compared with NSW
production of 174 tonnes in 2006-07 (ABS Agricultural Commaodities; 2008 b; c¢; d). Similarly
although NSW contains about a third of the country’s population, it produced only about
12,152 tonnes of fresh market tomatoes, which is about 7% of Australian production,
compared with Queensland and Victorian production of 106,235 and 37,221 tonnes
respectively i.e. NSW is a net importer of large volumes of vegetables from other states which
due to climatic, seasonal and other factors, have a comparative advantage in the production of
many vegetable crops and can often produce them more efficiently and cheaply.

Table 4. Comparison of the area in vegetables, production and farm numbers as well as a
comparison of the mean yield, mean ETA, mean gross income and mean local (Farm gate)
income per vegetable farm in Regional NSW and Sydney. (Derived from ABS 2008c, Small
Area data).

Year Regional Sydney
NSW
(excluding
Sydney)
Total 2006-07 15,336 ha 3,827 ha
vegetable
area (ha)
Total 2006-07 ~381,000 ~ 115,000
vegetable tonnes tonnes
production
(tonnes)
Vegetable 2006-07 766 852
farm
numbers
Mean yield 2006-07 ~ 497 ~ 135 tonnes
per vegetable tonnes
farm (tonnes)
Mean ETA 2006-07 20 ha 4.49 ha
per farm (ha)
Mean local** 2006-07 ~$253,000 | ~$173,000
income ($)
per farm
(incl.
mushrooms)
Mean local** 2006-07 ~$237,000 | ~$125,000
income ($)
per farm
(excl.
mushrooms)

*3 ABS Local value is the equivalent of farm gate value
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ABS data (2008b;c;d) also indicates that the vegetable industries in Victoria and Queensland,
both with smaller populations than NSW, are considerably larger in both production (tonnes)
and economic terms (Table 5). Even the South Australian vegetable industry is ~ 25% larger
than the NSW industry, even though that state has less than a quarter of NSW’s population
(Table 5). With Australia currently being a net importer of vegetables and vegetable products
worth about $184 million annually (AusVeg, 2006-07), this data reinforces the current reality
that NSW (and Sydney) is heavily dependant upon other states for a large proportion of its
vegetable needs.

Table 5. Comparisons of the value (size) of the Australian vegetable industry, as well as
population, by State (ABS Data 2008a;b;c;d).

NSW VIC QLD SA WA TAS

Value of | $341.1 | $628.7 | $794.1 | $425.1 | $229.7 | $179.6
vegetable
Production
($ million)

Percentage | 129% | 23.9% | 30.2% | 16.2% 8.7% 6.8%
($) of
Australian
vegetable
production

Percentage | 32.8% | 24.8% | 19.8% 7.5% 10.0% 2.3%
Australian
population

Recently there has been interest in and importance placed on the production of Asian
vegetables. Current ABS estimates (2008b,c,d) suggest that Sydney region produces about
5941 tonnes of Asian vegetables compared with Sydney’s total vegetable production of about
115,000 tonnes and NSW production of about 496,000 tonnes. In other words, Asian
vegetables only constitute about 5% of Sydney’s and, about 1.2 % of NSW total vegetable
production.

4.13 Sydney: how self-sufficient in vegetables production?

The area planted in vegetables in the Sydney region, at about 2000ha, is considerably smaller
than what many people had previously thought.

Many sources have suggested that the Sydney region is a very important supplier of
vegetables to the Sydney population, with some suggesting that 90% of Sydney’s perishable
vegetables are produced within the Sydney Basin (Gillespie and Mason, 2003, Sinclair et al.,
2003, Mason and Docking, 2003). Knowd et al. (2006) affirmed that the Sydney Region
produces 90 to 95% of the NSW production of Asian vegetables, cherry tomatoes, bean
sprouts, silver beet, fresh market corn and 45% of many other vegetables, while Sinclair et al.
(2004), suggests that 100% of the NSW production of Chinese cabbages and sprouts, 80% of
the fresh mushrooms, 91% of the spring onions and shallots are produced in the Sydney
region. Docking (2008) presents graphs (ex Sinclair, 2008) suggesting that about 76% of the
NSW production of capsicums and chillies and about 97% of celery is produced in the
Sydney region.
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Informal discussions with many individual Produce Agents at Flemington Markets suggested
that overall, Sydney imports the vast bulk of its vegetables (and fruit) from outside the
Sydney region, with supplies of particular vegetables at any time being influenced by factors
such as market price, seasonality, weather etc.

Because many farmers bypass the Central (Flemington) markets, it is difficult to establish the
quantity of vegetables originating from a particular region or state. Many vegetable producers
have contracts with the major retailers such as Woolworths and Coles and so supply directly
to their distribution centres. Others sell directly to restaurants and /or small independent
retailers and / or to the public via roadside stalls, farmers markets, car boot sales etc.
Moreover, not all the produce arriving at Sydney’s Flemington markets is destined for Sydney
consumption, as many Produce Agents forward produce to independent retailers in regional
NSW and in some instances, to other states.

Analysis of ABS data (2008b;c) suggests that Sydney imports most of its vegetable
requirements (more than 85%) from outside the Sydney area. Table 6 details Australian, NSW
State and Sydney production of the major vegetables produced in Australia. Once again it
must be stressed that Australia, in recent years has been a net importer of large quantities of
vegetables and vegetable products (AUSVEG, 2006-7).

With NSW containing about 33% of the Australian population, for that state to be self
sufficient in the production of vegetables it needs to produce close to 33% of Australian
production of each of the individual vegetable crops. Sweet corn, with about 62% of the
nations production being produced in NSW, along with rock melons are the only listed crops
of which NSW produces a surplus which can be exported to other states. For mushrooms,
NSW with about 32% of Australian production is virtually self sufficient and is neither a net
importer nor exporter. For all the other vegetables listed in Table 6, NSW appears to be a net
importer. For example with about 23% of the nation’s cabbage and lettuce production
occurring in NSW and about 33% required for self sufficiency, this strongly suggests that
about 25% of NSW requirement/consumption of those particular vegetables is imported from
other states. Quantity wise, the largest vegetable crop produced in NSW, at 122,000 tonnes, is
potatoes. However even that is only about 10% of national production, thus suggesting that
overall NSW imports about 70% of its potato consumption requirements.

Similarly it could be reasoned that the Sydney region, which contains about 21% of
Australia’s population, if it was to be self sufficient in vegetable production should produce
about 21% of Australian production. Table 6 details the Sydney Region’s production (tonnes)
of the major vegetable crops, its percentage of Australian production and an estimate of how
self sufficient the Sydney region is in the production of those particular vegetables. Apart
from mushrooms for which Sydney is self sufficient and cabbages and lettuces, where in
overall terms Sydney is almost self sufficient (about 90% and 88% respectively), for the other
major vegetable crops, Sydney is heavily reliant upon imports from Regional NSW and other
states to satisfy its requirements for them (Table 6). For instance, Table 6 notes that the
Sydney region is about 1.4%, 7.6% and 12.8% self sufficient in the production of celery,
capsicums and chillies, thus suggesting that it imports respectively about 98%, 92% and 87%
of those particular commodities from outside the Sydney Region, more specifically, from
Victoria and Queensland. This places a different perspective on some of the data presented by
some of the Sydney vegetable industry commentators in paragraph 2 (Section 4.13) above,
who imply that Sydney production of particular vegetable lines, such as celery, capsicums and
chillies, supplies the bulk of Sydney’s consumption needs.

Vegetable produce moves freely among states in Australia. For instance crops which require
warmer growing conditions, such as table tomatoes and Asian melons (bitter melons etc.),
move from Queensland and the Northern Territory to the Southern states, while crops such as
potatoes which yield best under a different set of growing conditions move from the Southern
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States northwards. Such free movement allows different locations in Australia to take
advantage of their respective comparative advantages in the production of vegetables whether
that comparative advantage is based on seasonal, climatic, economic or other factors. It also
means that vegetables can be produced in regions to which they are most suited, resulting in
higher yields with minimum inputs, which in turn leads to a greater variety and cheaper
vegetables for consumers. Although in overall terms Sydney is almost self-sufficient in some
crops such as cabbages and lettuces, because of seasonal and climatic influences, at certain
periods during the year it can be either a net exporter or an importer of large quantities of
those and other vegetables.

Many advocates stress the importance of locally produced vegetables, in terms of freshness,
quality, price, self-sufficiency, security of supply in an uncertain world, local employment,
community development, education and environmental impacts. However others suggest that
over the last 30 years there have been considerable changes in transport infrastructure,
equipment and machinery which along with improvements/new developments in post harvest
storage and handling practices mean that “perishable” commodities can be transported over
considerable distances and still arrive at their destination in fresh condition. Such
developments mean that although ‘perishable’ produce is often transported over long
distances it can still provide the consumer with a high quality product with good shelf life.
Also, consideration needs to be given to the important issues of regional development and
comparative advantage in the regional production of many vegetable crops.

Concerns about the issue of locally produced vegetables and whether it is desirable that
Sydney should be self-sufficient in the production of vegetables are not new. Such issues
were raised in the 1920s by Pinn and Makin (1920) in a NSW Department of Agriculture
publication (see appendices for extracts from this publication).

The authors of this report feel that the issue of locally produced food, vegetable self-
sufficiency and related issues such as environmental impacts of regionally produced food and
modern agricultural systems etc. need to be examined in more detail and should be opened up
for debate, discussion and further study.

Figure 32. Asian vegetable constitute about 5% and 1.2 % (tonnes) respectively of Sydney’s
and New South Wales total vegetable production.

. :(:'\

')

%y
R ,.q'{"

KR

i corin oo (AR e 1 e Tt gl T S
".“ *,:“ 'Ei ?ﬁf'm o ool 1 Rl

—— R R

64



Table 6. Table showing Australian, NSW and Sydney production of the main vegetable crops
along with Sydney’s percentage of production and estimates for Sydney’s self-sufficiency in
their production. (Data derived from ABS, Small Areas Data, 2008;b;c;d.)

Crop Australian NSW NSW Sydney Sydney Sydney’s
productio | productio | percentag | productio | percentag self
n n e of n e of sufficiency
Australian Australian in
productio productio | vegetable
n n productio
n
Asparagus 65,609 t 40t 0.7% 14t 0.2% 1%
Beans 28,844t 3,317t 11.4% 47t 0.16% 0.7%
Beetroot 40,765t 1,440 t 3.4% 1,380 t 3.4% 16%
Broccoli 46,031t 3,491t 7.5% 198 t 0.4% 1.9%
Cabbages 81,563t 19,348 t 23.7% 15,512 t 19% 90%
Capsicums 56,313t 998 t 1.8% 914t 1.6% 7.6%
Carrots 271,464 t 31,181t 11.5% 692t 0.2% 1.0%
Cauliflowe 69,731t 10,100 t 14.5% 3,877t 5.5% 26%
r
Celery 46,542 t 174 1 0.3% 160t 0.3% 1.4%
Chillies 1,957t 87t 4.4% 52 2.7% 12.8%
Cucumber 41,931t 4,105t 9.7% 3,371t 8% 38%
Green peas 15,765t 192 t 1.2% 8t - 0
Lettuces 271,251t 64,793 t 23.8% 50,027 t 18.4% 87.6%
Melons 68,105t 28,6731 42% 329t 0.4% 1.9%
(rock and
cantaloupe
)
Melons 136,861t 35,855t 26% 1,599t 1.2% 5.7%
(water)
Mushroom 42,7311t 13,881t 32% 10,311t 24% 100%
S
Onions 246,496 t 16,681 t 6.8% 7t - 0
Potatoes 1,211,988t 122,729 t 10% 3,577t 0.2% 1%
Pumpkins 102,505 t 29,255t 28.5% 1,557t 1.5% 7%
Sweet corn 62,5751 38,726 t 61.9% 2,392t 3.8% 18%
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Tomatoes 296,035t 35,937t 12% 5,189t 1.7% 8%

Zucchini 23,704 t 1,470t 6.2% 9721 4.1% 19.5%

4.14. Sydney vegetable industry - Value of production

The findings of this recent study that the size of the Sydney vegetable industry is considerably
smaller, at approximately 2000 ha, than previously thought will have a profound effect on
estimates of the economic value of the Sydney industry along with the number of people it
employs both directly and indirectly.

ABS data (ABS, 2008c)) suggests that the value of the Sydney vegetable industry, (excluding
mushrooms) is between $103 million (Local value **) and $132 million (Gross value *?).
Estimates from 2003-04 (Mason and Gillespie, 2003; Brooke, 2004; Parker and Jarecki, 2004)
valued the Sydney vegetable industry, excluding mushrooms, at between $215-250 million.

With ABS information, the value of the vegetable industry is based on data collected from
detailed surveys of individual farms. Estimates of the farm gate value of the Sydney vegetable
industry, by other industry commentators (Mason 2003; etc.) were based on estimates of the
area in vegetable crops (usually derived from consensus data obtained from horticulturists and
others familiar with the industry) multiplied by an estimated overall average crop value factor.
For example, 2000 ha of OF crops multiplied by an estimated overall average crop value
factor of $25,000/ ha /year gives an estimated annual value of $50 million. Similar procedures
were used to estimate the value of the Sydney GH and HP vegetable industries e.g. 200 ha of
GH crops multiplied by an estimated overall average crop value factor of $200,000/ ha
annually is $40 million.

If such multipliers are not realistically chosen then estimates for the value of a particular
industry can be quite unrealistic and severely distorted. Distortions can arise as a result of
using top vields / ha as opposed to mean yields / ha and, top prices for the season not average
prices for the whole season. Other errors arise as a result of using estimates of planted area in
a particular crop(s) based on hearsay rather than objective assessments and, assuming all
crops are completely harvested and not being ploughed into the ground only partially
harvested, or in some instances completely unharvested etc., It is not widely appreciated that
farm gate vegetable prices are frequently subject to very large fluctuations; this is especially
so for those growers producing comparatively small volumes of particular vegetable lines. In
some instances, prices for some vegetable commodities fall so low that it is not economic for
the growers to harvest them and frequently, many Sydney growers have to plough their ready
to harvest crops back into the ground.

Some of the other factors complicating the determination of an accurate overall crop value
factor for the Sydney vegetable industry is that many of Sydney’s vegetable farms
simultaneously grow many different vegetable crops on their holdings, that the area in the
individual crops is constantly changing and that with the cultivation of crops with short
development times, many farmers are able to grow multiple crops on the same land over a
calendar year.

Some previous estimates for the value of the Sydney vegetable industry were based on the
estimated area in GH and OF vegetables being more than double what was found in this
survey, with the area in OF vegetables being more than 5000 ha (Gibson and Lawrie, 2003;
NSW Agriculture, 2003) and the area in GH being about 450 ha (Biggs, 2004). Our surveys
found the area in OF vegetables to be 1766 ha and the area in GH vegetables to be about 189
ha. Even if the approximately 1766 ha planted in OF vegetables is increased by another 33%
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to allow for possible seasonal and annual variations in the area planted etc., the total size of
the Sydney OF vegetable industry would still be less than 2400 ha. This is less than half the
OF area which previous industry value estimates have been based on. Similarly the area in
GH vegetables, at 189 ha, is also considerably smaller than those which previous GH
vegetable industry value estimates have been based on.

In light of this latest information, the estimates of NSW Government Agencies along with
those of industry and industry bodies, regarding the value of the Sydney OF, GH and HP
vegetable industries should be reviewed. In the meantime it is suggested that estimates for the
value of the Sydney vegetable industry should be based on ABS data, which is at least based
on objective methodology and standards.

*3 ABS Local Value is the equivalent of farm gate value. ** ABS Gross Value is more closely equivalent to
wholesale market prices.

Figure 33. Photo illustrating simultaneous mixed vegetable cropping on the one vegetable
farm. This makes it difficult to establish one, overall annual crop value factor per ha with any
degree of accuracy for outdoor—field vegetable crops, as its determination is complicated by
many constantly changing variables.
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Figure 34. For various reasons, vegetable crops are not always harvested. Some reasons
include crop failure, market gluts and adverse weather events such as hail storms.
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4.15. Summary/ Conclusion

Currently there is no comprehensive list detailing the location and size of individual
commercial vegetable farms throughout the Sydney region. Such information is vital for
planning, natural resource allocation, industry servicing / communication and biosecurity
purposes. It is also useful for assessing social and environmental changes and regulation
compliance. For future studies, assessing changes in the Sydney vegetable industry over time,
data collected during this study will provide a useful benchmark.

Using satellite/aerial imagery, backed by physical on ground verification, this survey located
and measured the area of vegetables planted on commercial vegetable enterprises in the
Sydney region. The surveys found the size of the Sydney outdoor field and Greenhouse
vegetable industries, in terms of area (ha), was considerably smaller (by more than 50%) than
many previous non ABS reports over the last 12 years had indicated. Overall the average size
of vegetable plantings on Sydney vegetable farms, at about 1.9 ha, was small. There was
widespread visual evidence that the industry is shrinking / contracting and that in some
locations the industry is under pressure from competition for land from urban expansion,
industry and recreational activities. Further evidence of industry contraction is found in the
closure of specialist stores servicing rural industries, such as Elders closure of long
established branches at both Riverstone and Dural.

The surveys found that in the Sydney region the total area in vegetables (about 2000 ha) and
the total number of vegetable properties (approximately 1050) was significantly smaller than
previously thought. A total of 815 farms grew outdoor-field vegetables on a total of 1766 ha.
To examine the possibility, that there are large seasonal variations in the area planted in
vegetables, a follow up study of the Hawkesbury LGA was conducted. It found that there was
only a 12.4% change in the planted area between the winter and summer surveys. This
reinforces anecdotal evidence that the area of ‘fallow land’ in the /Sydney region and on most
Sydney vegetable farms at any one time is not large. Even if the area planted in outdoor-field
vegetables was increased by as much as 30% to allow for unidentified / unplanted land,
seasonal variations etc., the total area in outdoor-field vegetables would still be less than 2300
ha. Overall, the median size of outdoor-field vegetable plantings around Sydney, at 1.3 ha,
was small. About 70% of properties (approximately 582 properties) growing outdoor-field
vegetables had less than 2 ha in production while only 15% (about 128 properties) had more
than 4 ha in production.

With regards to the greenhouse vegetable industry, it was found that a total of 294 properties
with a total covered area of about 189 ha grew greenhouse vegetables. This is considerably
smaller than previous estimates of about 450 ha. Average area in greenhouses on each
property was 0.64 ha with the majority of greenhouses being simple, low technology
structures. The total area devoted to the production of vegetables using outdoor hydroponic
systems was about 60.7 ha on 59 properties. With this industry sector, the upper quartile of
outdoor-hydroponic properties contained about 48% of Sydney’s total area dedicated to
outdoor hydroponic vegetable production.

Identifying the location of individual vegetable farms allowed analysis of the size and
composition of vegetable enterprises in the various Local Government Areas (LGA). It was
established that Hawkesbury LGA with 482 ha, about 23.9% of Sydney’s total, had the largest
area planted in vegetables while Liverpool had the largest number of vegetable farms with
366, which represented 35% of Sydney’s total. Historical records show that the area in
vegetables, in many LGAs, has declined in recent years, with the vegetable area (ha) in both
the Hawkesbury and Wollondilly LGAs falling by more than 65% over the last 12 years. It
was also found, that there was a positive correlation between vegetable farm size and the
distance from Sydney i.e. the average size of vegetable farms was larger in those LGAS
furthest from the centre of Sydney.
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The North West and South West growth centres, due to be progressively released for close
urban development over the next 20 years, contained 550, or 52%, of Sydney’s total number
of vegetable properties. Overall, at 602 ha, they contained about 29% of Sydney’s total area in
vegetables. They also contained respectively, approximately 60% (114 ha) and 46% (28 ha)
of Sydney’s greenhouse and outdoor hydroponic vegetable industries. Unless they can
relocate to other parts of Sydney, their eventual loss will have a significant impact on the size
of the Sydney vegetable industry.

Competition for water along with its availability at a reasonable price is increasingly likely to
be a factor restricting future expansion of the vegetable industry in the Sydney region.
Although many Sydney vegetable farms have access to surface sources of irrigation water
(dams, streams), an unknown proportion are reliant upon reticulated, potable water supplies
from Sydney Water. Until now, the locations of Sydney’s vegetable farms, along with those
which have dams or are adjacent to streams / rivers, has been unknown. This study found that
in terms of numbers about 60% of Sydney’s vegetable farms had dams or were alongside
streams / rivers, potential sources of irrigation water. Sources of irrigation water for the
remaining 40% of Sydney’s vegetable farms, is unknown. It was also found that there was a
positive correlation between the average size of vegetable planting and the source of irrigation
water i.e. those farms with a river source of irrigation water had on average 5.1 ha planted,
those with dams 2.1 ha and those with unknown sources of irrigation water had 1.0 ha. These
findings raise some interesting questions which require further investigation. Questions such
as:

- Whether water availability or its cost is limiting vegetable farm productivity in the
Sydney region?

- Whether more efficient use of water would lead to an increase in area planted in
vegetables on individual Sydney farms and hence an improvement in farm
productivity and consequently farm incomes?

- Whether Sydney vegetable farm productivity is limited more by small land holdings
and market returns than water availability?

Vegetable produce moves freely among states in Australia. For instance crops which require
warmer growing conditions, such as fresh market tomatoes and Asian melons (Bitter melons
etc.), are transported from Queensland and the Northern Territory to the Southern states,
while crops such as potatoes which yield best under a different set of growing conditions
move from the Southern States northwards. Such free movement allows different locations in
Australia to be able to take advantage of their respective comparative advantages in the
production of vegetables whether those comparative advantages are based on seasonal,
climatic, economic or other factors. It also means that vegetables can be produced in regions
to which they are most suited, resulting in higher yields with minimum inputs, which in turn
leads to a greater variety and cheaper vegetables for consumers. Although analysis of ABS
data and other information suggests that Sydney probably imports more than 85% of the
vegetables it consumes from regional NSW and interstate, the Sydney vegetable industry is
important. In addition to producing vegetables for human consumption, it also provides
employment and a range of economic, social, recreational and environmental benefits to the
Sydney region. Nor should the social significance and benefits of small vegetable units to
migrant communities, such as the Cambodians, be underestimated.

If current commercial, urban and other pressures continue, it is likely that the Sydney
vegetable industry will diminish in size. However, the authors believe that there will always
be commercial vegetable farms around Sydney, taking advantage of niche marketing
opportunities such as local tourism, farmers markets etc. as well as using some of Sydney’s
by-products such as organic wastes and recycled water. Although the Sydney vegetable
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industry has numerous advantages, such as proximity to a large market and the ability to
respond very quickly to price signals etc., probably its greatest advantage and one which
contributes to its long term resilience, is the opportunity for vegetable farm households to
earn significant off-farm income.

Despite the Sydney vegetable industry having some significant advantages, it also has a
number of disadvantages. Its principal disadvantages are high land values and small land
holdings. Our surveys found that only 12% of all Sydney vegetable farms had more than 4 ha
and only about 2% had more than 10 ha in vegetable production. The small size of the
average Sydney vegetable farm reduces the opportunity to increase returns based on
economies of scale which in turn influences overhead costs. It also influences the ability to
adopt labour saving mechanization and some good agricultural practices such as crop
rotations, the incorporation of green crops, leaving land fallow etc. The issue of the size of
landholding is reflected in that both overall average farm productivity (tonnes of vegetables /
farm) and mean local income per vegetable farm are significantly higher in regional NSW
($237,000) than in the Sydney region ($125,000).

The issue of efficiency of production of Sydney vegetable farmers is frequently highlighted,
with examples being given of some farms producing up to 5 crops per year of some field
crops and up to 10 crops per year of some hydroponic crops with short crop development
periods. Many Regional NSW and interstate vegetable producers would claim that such
efficiency of production is not confined to the Sydney region and that they are equally as
efficient in the production of vegetables as their Sydney counterparts. Although heavily
influenced by the crops grown, one method of comparing overall efficiency of vegetable
production is to examine and compare yield per ha (tonnes/ha). Comparison of overall
average vegetable yield per ha, shows that the Sydney region with 27.8 tonnes per ha, is about
12.5% more productive than regional in regional NSW. However others would suggest the
difference is insignificant and that it is not only efficiency of production which influences
profitability but also comparative costs of production and market returns. With the retail
vegetable market being dominated by two players, their need is for long production lines and
large volumes of constant, quality assured produce, preferably delivered to their distribution
centres thereby bypassing Central Markets, such as Flemington. For those producers who can
meet their requirements and who are prepared to enter into contracts, the major retailers will
sometimes offer both a guaranteed price and premium on supplied produce. The practicality
of Sydney’s small vegetable growers working cooperatively together, to directly supply the
major retailers, is one of many issues which should be examined more closely.

The concept of Sydney being largely self-sufficient in the production of vegetables is
attractive to many Sydneysiders. However, analysis of ABS data suggests that Sydney
imports the vast bulk of its vegetables from outside the Sydney region. This study’s finding
that the Sydney region only has about 2000 ha in vegetables, reinforces the reality that the
bulk of the vegetables Sydney consumes are imported from outside the Sydney region.
Although in overall terms Sydney is almost self-sufficient in some crops such as cabbages and
lettuces, because of seasonal and climatic influences, at certain periods during the year it can
be either a net exporter or an importer of large quantities of those and other vegetables.
Proponents of self-sufficiency claim that the consumption of locally produced food has
advantages such as freshness, local employment, reduced carbon footprint etc. However
others disagree and cite some of the advantages of regional food production such as
economies of scale, cheaper food prices, year round continuity of supply of a large range of
vegetables, modern post-harvest handling and transport systems to ensure product freshness,
regional production areas on the eastern seaboard being within 24 hours drive of Sydney etc.
Fundamental issues such as whether it is indeed desirable that Sydney be largely self-
sufficient in vegetable production along with others, such as the development of agricultural
precincts around Sydney; the adoption of innovative measures to improve Sydney’s vegetable
self-sufficiency; the comparative carbon footprint of regionally produced outdoor vegetables
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compared with the same crops produced in Sydney in greenhouses etc., are all in need of
further examination.

The findings of this study that the size of the Sydney vegetable industry is considerably
smaller, at ~ 2000ha, than previously suggested will have a profound effect on estimates of
the economic value of the Sydney industry along with the number of people it employs both
directly and indirectly. This therefore suggests that estimates of the value of the Sydney
vegetable industry by government agencies will have to be revised. Since the results of this
ground truthing survey are more comparable to ABS (2008a;b;c) survey data, than to the
estimates of some other agencies, it may be wise to consider universally adopting Australian
Bureau of Statistics estimates when placing a value on the Sydney vegetable industry in the
future?

In summary the surveys found that the Sydney region vegetable industry both in terms of area
(~ 2000ha) and farm numbers (~1050) was smaller than expected. The average Sydney farm
only had about 1.9 ha in vegetables with many having less than 1 ha. For outdoor-field
vegetables the median size of all plantings was 1.3 ha. These results raise many questions
which should be discussed by industry, Government agencies, educational institutions,
planners and policy makers and numerous other interested parties. Some of the many
questions could include:

- What is the definition of and, how many of Sydney’s vegetable enterprises should be
considered as bone fide commercial operations?

- How important are part-time and/or hobby vegetable growers in supplying fresh
vegetables to Sydney?

- How significant a role does opportunistic vegetable production by groups and/or
individuals play in meeting Sydney’s need for vegetables?

- How significant a role do small vegetable units play in providing employment,
supplementary income and fresh produce to individual households or specific
communities?

- What is the social significance of small vegetable units particularly with regards to
some NESB communities?

- In the longer term, how economically viable are Sydney’s vegetable producers,
particularly those with smaller plantings?

- Should specific measures be adopted to support and expand Sydney vegetable
production?

- What level of the community’s resources should be devoted to servicing the Sydney

vegetable industry or should those resources be instead directed to assisting vegetable
producers in regional locations?

72



5. Implications.

The survey findings that the overall size of the Sydney vegetable industry, but particularly the
outdoor—field and greenhouse vegetable industries, is considerably smaller than originally
thought has significant implications for the industry. Not only does it affect estimates of the
economic value and significance of the Sydney vegetable industry and therefore employment
opportunities, but also further undermines the widespread belief that Sydney produces the
bulk of the vegetables it consumes, locally.

The findings also have implications for vegetable growers and those industries servicing them
such as those providing agricultural machinery, chemicals and fertilisers. For growers, the
small size of their industry influences the number of service providers and hence competition
to provide those services, potentially leading in the longer term to higher prices for essential
services. Without a sufficient critical mass of growers, many service industries may well
reduce the size or even eliminate their Sydney operations.

The smaller than expected size of the Sydney vegetables industry also affects those involved
with policy making and planning who require accurate knowledge of the size (ha) of the
industry and the location of individual farms for many reasons. Some of those reasons include
the allocation of scarce natural resources such as water, the assessment of environmental
impacts (e.g. nitrogen and phosphorus runoff), assessments regarding the ability of the
vegetable industry to absorb and utilise some of Sydney’s wastes (e.g. recycled water,
composted wastes), land use planning (agricultural precincts etc.) and the provision of
government services, such as those provided by NSW DPI, to the Sydney vegetable industry.

Because Sydney imports the bulk of its vegetables from outside the region, many
Sydneysiders feeling increasingly concerned about the issues of food security, food miles and
the carbon footprint of imported vegetables compared to locally produced vegetables, may
wish to develop strategies to improve the city’s self-sufficiency in vegetable production.

Although many associated with the Sydney industry, may feel surprised and in some instances
even threatened by the findings of this report, others may see it differently and view it as an
opportunity to realistically review the Sydney vegetable industry so that its unique
opportunities can be identified and exploited, in order to enhance its long term viability and
future prospects.
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6. Recommendations.

As a result of this survey of the Sydney vegetable industry, it is suggested that the following
recommendations be considered;

1. Compulsory licensing / registration for all growers growing vegetables for commercial
purposes. Although primarily for biosecurity and food safety reasons, the collection of useful
data at the time of registration regarding the location of farms, area being cropped (ha), crops
being grown, water sources etc. will give industry leaders, government agencies and planners
a more accurate insight into the vegetable industry.

2. Ground truthing surveys, using similar methodologies to those used in this study, be
conducted at regular intervals. With this survey as an objective benchmark, future changes
in the size of the Sydney vegetable industry and the locations of individual farms can be
monitored. Surveys such as this are also useful as a validation tool for other surveys / studies
regarding the vegetable industry.

3. A review of the current importance and future role of Sydney vegetable industry be
undertaken. Such a review should consider many of the issues raised in the discussion
section (Section 4) of this report. Some of those issues could be; what resources and whether
specific measures should be enacted to maintain the current size of the Sydney vegetable
industry; whether there should be active encouragement of local industry expansion so that
Sydney is more self sufficient in vegetables?; etc.

4. In light of the findings of the review suggested in recommendation 3 (above) that a re-
examination of resources (State, federal, industry) devoted to servicing the Sydney
vegetable industry be undertaken.

5. A full comparative carbon life cycle assessment (LCA) of regionally / interstate
produced outdoor vegetables, compared with the same crops produced in Sydney
greenhouses, be undertaken. It is commonly assumed that crops produced locally in
greenhouses will be cheaper and have a smaller carbon footprint than the same temperature
sensitive crops produced outdoors in warmer climates and then transported to Sydney. To test
this assumption a full economic and carbon life cycle assessment taking into account relative
yields and all energy inputs (greenhouse construction materials, fertiliser, transport,
greenhouse heating etc.) should be undertaken.

6. In response to this latest information, economic estimates by NSW Government
Agencies, along with those of industry and industry bodies, regarding the value and
importance of the Sydney outdoor-field, greenhouse and outdoor-hydroponic vegetable
industries should be revised. It is suggested that ABS (Local Value*®) data, which is based
on objective data collection methods, be used when valuing the Sydney vegetable industry.
Unlike some other farming sectors such as the grain industry where the number of crops (e.g.
wheat, barley etc.) are relatively few, the Sydney vegetable industry produces dozens of
different types of crops (e.g. tomatoes, lettuce etc.). Also in contrast to the grains industry,
vegetable produce often has limited shelf life, is usually not exported and is subject to severe
and, frequently rapid price fluctuations. Frequently prices are so low that it is not economic
for growers to harvest ready to pick crops. Therefore estimates for the area in production for
the individual vegetable crops need to be carefully chosen, regularly reviewed and should be
based on some objective standard which can be independently verified. Similarly estimates of
average yield and crop value factors need to be chosen with the awareness that yields / ha
should be average for the district and not top yields for individuals and, that crop returns ($)
should be based on average prices for the season, not the top prices received at a particular
time during the season.
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8. Appendices.

Appendix 1.

Summary of footnotes and definitions.
*1 Equivalent total area (ETA) in multiple vegetable cropping is the sum of the areas of the
different crops grown on the same portion of land over a 12 month period. e.g. 1 ha of land

growing tomatoes in the summer and in the winter growing cabbages, would have an ETA of
2 ha of vegetable crops.

*2 ABS Gross Value is approximately equivalent to wholesale value.
*3 ABS Local Value is equivalent to farm gate value.

**This project was only examining outdoor-field, greenhouse and outdoor-hydroponic
vegetable industries not mushroom farms.

Appendix 2.

Extract from the Preface of the book by Pinn and Makin (1920) illustrating that Sydney’s
importation of vegetables from interstate is not a new issue and that it was a concern even in
1920. [Pinn A. and Makin J. (1920) Vegetable growing in NSW. Published by Department of
Agriculture in NSW. Sydney. (William Applegate Gullick, Government Printer)].

‘Increased production is the only practical solution of the problems of high prices and
security, under which every country in the world is labouring at the present time, and the
solution does not rest alone with those who are farming large areas. Consumers can help
themselves and their fellow citizens by becoming producers according to their own
opportunities, and this many can do by raising vegetables on such small areas as are
available round their own homes. Probably nine-tenths of the residences in New South Wales
have a plot of ground large enough to raise a substantial quantity of fresh vegetables — almost
sufficient for the requirements of the household.

Despite the disadvantages of time and distance by which they are seemingly prejudiced, and
the wide areas of suitable land in this state that could easily be made to supply the whole of
our requirements, large quantities of vegetables, grown in Victoria and Tasmania,
successfully compete with locally grown produce in our markets. The bulk of the home-grown
vegetables offered for sale in Sydney is raised by Chinamen, while in Victoria the celestial
has long ago been forced out of the business by the white digger. It was one of the
impressions derived by many of our “diggers” that the supply of vegetables in all European
countries was in the hands of growers of their own nationality. Why it should be otherwise in
New South Wales is not clear.’
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Appendix 3.

Results in detail

3.1.1 Sydney Region Overview

The surveys found that in the Sydney Region the total area planted in vegetables on 1052
farms was about 2025.6 ha, composed of 1775.64 ha of outdoor-field, 189.15 ha of
greenhouse and 60.77 ha of outdoor hydroponics vegetables (Table 7). Taken over the whole
of the Sydney Region, the average size of vegetable plantings on each property was about 1.9
ha.

The area planted in vegetables in the North West and South West Growth Centres totalled
about 602.9 ha and was composed of about 460 ha of outdoor-field vegetables, 114 ha of
greenhouse vegetables and 28 ha of hydroponic vegetables (Table 7). In other words, the two
growth centres constituted almost 30% of Sydney’s overall total area in vegetables, more than
60% of Sydney’s total area of greenhouse vegetables and about 46% of Sydney’s area in
outdoor hydroponic vegetables. Additionally 550, or about 52 % of Sydney’s identified
vegetable enterprises, were in the two growth centres.

Table 7. Vegetable farms and growing systems in the Sydney Region as well as in the
Northern and South West Growth Centres — (area (ha)).

Region Area in OF Area in GH Area in HP Total area in
vegetables vegetables vegetables vegetables
Sydney Region
(including
Growth 1775.6 ha 189.2 ha 60.7 ha 2025.6 ha
Centres)

Northern and
Southern
Growth 460.2 ha 114.7 ha 28.1 ha 603 ha

Centres

The total number of Sydney Region vegetable farms identified was 1052. Of those, 700 grew
outdoor-field vegetables exclusively, while 109 grew outdoor-field vegetables as well as
vegetables in greenhouses and, 6 grew both outdoor-field vegetables and outdoor hydroponic
vegetables (Table 8).

There were about 294 farms producing vegetables in greenhouses of which 184 grew
greenhouse vegetables exclusively, 109 had both greenhouse vegetables and outdoor-field
vegetable crops and, one had outdoor hydroponics as well as greenhouse vegetables (Table 8).

About 59 outdoor hydroponic farms were located, of which 6 had a combination of

hydroponic and outdoor-field vegetables and, one had both outdoor hydroponic and
greenhouse vegetables (Table 8).
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Table 8. Vegetable farms and growing systems in the Sydney Region (numbers).

Vegetable growing system Number of farms
Outdoor-field vegetables only 700
Greenhouse only 184
Outdoor hydroponic vegetables only 52
Outdoor-field vegetables and greenhouse 109
vegetables
Outdoor-field and hydroponic vegetables 6
Greenhouse and hydroponic vegetables 1

Total vegetable farms 1052

3.1.2 Sydney Region Overview - Outdoor-field grown vegetables

A total of about 815 properties growing outdoor-field vegetables were identified (Table 9),
with the area in vegetables on each ranging from 0.05 to 60 ha. For the identified properties
the total area planted in vegetables at the time of the surveys was about 1775 ha or an average
of about 2.16 ha per property. However on those 815 properties the median area was only 1.3
ha, thus indicating that half those 815 properties had 1.3 ha or less of vegetable crops (Table
9).

Table 9. Outdoor-field vegetables in the Sydney Region — General.

Total number of properties growing outdoor-field vegetables | 815
Total area planted to outdoor-field vegetables 1775 ha
Average area of planting on each property 2.16 ha
Median area of planting on each property 1.3 ha

Of the farms producing outdoor-field vegetables 285 (35%) had less than 1 ha planted in
vegetables, a further 297 (36.4%) had between 1 and 2 ha, while about 9.5 % had between 2
and 3 ha (Table 10). In total more than 80% of identified farms growing outdoor-field
vegetables had less than 3 ha in outdoor-field vegetables. About 105 farms (12%) had
between 4 ha and 10 ha in vegetable crops while only 23 farms (2.8%) had more than 10ha
(Table 10). The largest property had about 60 ha planted in vegetables (Table 11).
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The lower two quartiles of growers (> 400 growers) had a combined area of about 289 ha or
about 16.3% of the Sydney Region’s total area planted in outdoor-field vegetables while the
upper quartile had about 1154 ha or about 65% (Table 11). Even for the upper quartile, the
average individual size of the planting was only 5.6 ha. For the lowest two quartiles, the
average size of plantings was 0.42 and 0.99 ha respectively (Table 11).

Table 10. Outdoor-field vegetables in the Sydney Region — Size distribution of vegetable plots

(Numbers and percentages).

Area planted in vegetables

Number of farms

Percentage of total number

(ha) of farms
Less than (<) 1 285 34.9
lhato<2 297 36.4
2hato<3 78 9.5
3hato<4 28 3.4
4hato<10 105 12.8
More than (>) 10 23 2.8

Table 11. Outdoor-field vegetables in the Sydney Region — Size distribution of vegetable plots

(area and quartiles).

Quartile Size range per Total area in Average plot size
guartile (ha) vegetables per per quartile (ha)
quartile (ha)
One 0.05-0.7 86.8 0.42
Two 0.7-13 202.6 0.99
Three 1.3-2.0 319.6 1.57
Four 2.1-50 1154 5.6
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3.1.3 Sydney Region Overview - Greenhouse vegetables

For the 294 properties (Table 12) growing vegetables in greenhouses the area in greenhouses
ranged from 0.1 to 6 ha. Of those 294 properties, 184 grew greenhouse (G/H) vegetables
exclusively while 109 farms had both outdoor-field vegetables and greenhouses. One farm, in
addition to growing vegetables in greenhouses, also grew vegetables using an outdoor
hydroponic system (Table 8).

The total area devoted to the growing of greenhouse vegetables was about 189 ha with the
average area in greenhouses on each property being 0.64 ha and the median being 0.5 ha
(Table 12).

Overall for the Sydney Region G/H vegetable industry, 176 farms (59%) had less than 0.6 ha
in greenhouses, 30 holdings (10%) had between 1 and 2 ha under protection while 11
properties (4%) had more than 2 ha in greenhouses (Table 13).

For the lower two quartiles of properties (Table 14), the total area in greenhouses was 46.4 ha,
which represents about 24.5% of Sydney’s total, while in the upper quartile the total area was
99.2 ha or about 52% of Sydney’s total area in greenhouses i.e. 25% of identified properties
contained more than half Sydney’s total area devoted to the production of G/H vegetables.

Table 12. Greenhouse vegetables in the Sydney Region — General.

Total number of properties growing vegetables in greenhouses | 294
Total area planted to greenhouse vegetables (ha) 189
Average area of greenhouses on each property (ha) 0.64
Median area of greenhouses on each property (ha) 0.5

Table 13. Greenhouse vegetables in the Sydney Region — Greenhouse size distribution
(numbers and percentages).

Area of Greenhouse Number of farms Percentage of total number
Vegetables (ha) of G/H farms

Less than 0.2 16 5
0.2to<04 77 26
0.4t0<0.6 83 28
0.6t0<0.8 52 18
0.8t0<1.0 25 8
1.0to<2.0 30 10

Equal to and more than (>) 2 11 4
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Table 14. Greenhouse vegetables — Sydney Region — Greenhouse size distribution (area and

quartiles).
Quartile Size range per Total area in G/H Average
guartile (ha) vegetables per Greenhouse size per
quartile (ha) quartile (ha)
One <0.3 15.8 0.21
Two 0.3t0 0.5 30.6 0.41
Three 05t00.74 44 0.59
Four 0.75t0 6 99.2 1.35
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3.1.4 Sydney Region Overview - Outdoor hydroponic vegetables

59 farms had outdoor hydroponic systems (Table 15), with the outdoor hydroponic areas on
individual farms ranging from about 0.1 ha to 4 ha. The total area in outdoor hydroponics for
the Sydney Region was about 60.7 ha, with the average area on each farm devoted to outdoor
hydroponics being 1.03 ha and the median area being 1.0 ha (Table 15).

52 farms grew vegetable using outdoor hydroponic systems exclusively while 6 farms had
both outdoor-field and outdoor hydroponics vegetable production systems. One farm had both
outdoor hydroponic and greenhouse vegetable production systems (Table 8). 18 growers
(30%) had less than 0.5 ha in hydroponics while 13 growers (21%) had more than 1.25 ha in
hydroponics (Table 16).

The two lower quartiles of farms had among them 15.85 ha in outdoor hydroponics while the
upper quartile had 28.98 ha or about 48 % of Sydney’s total area in outdoor hydroponic
vegetables (Table 17).

Table 15. Outdoor hydroponic vegetables in the Sydney Region - General.

Total number of properties growing vegetables in Hydroponics | 59

Total area planted in outdoor hydroponic vegetables (ha) 60.7
Average area of outdoor hydroponics on each property (ha) 1.03
Median area of outdoor hydroponics on each property (ha) 1.0

Table 16. Outdoor hydroponic vegetables in the Sydney Region — Hydroponic unit size
distribution (numbers and percentages).

Area of Hydroponic Number of farms Percentage of total number
Vegetables (ha) of H/P farms
<0.25 5 8
0.26 to 0.5 13 22
0.51to 0.75 6 10.1
0.76to 1.0 10 16.9
1.01to 1.25 8 13.6
1.26t01.5 8 13.6
>1.51 5 8
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Table 17. Outdoor hydroponic vegetables in the Sydney Region — Hydroponic unit size

distribution (area and quatrtiles).

Quartile Size range per Total area in H/P Average
quartile (ha) vegetables per Hydroponic size per
quartile (ha) quartile (ha)
One Less than 0.5 4.55 0.3
Two 0.5t0 1.0 11.3 0.75
Three 10to 1.3 17.38 1.15
Four 13to4 28.98 1.93

3.2.1 Sydney Region - South West Growth Centre (SWGC) Overview

In the South West Growth Centre (SWGC) the surveys found there were 486 ha of
vegetables, composed of 359 ha of outdoor-field, 106 ha of greenhouse and 21 ha of outdoor
hydroponic vegetables. They represent respectively 20%, 56% and 34% of the area in
outdoor-field, greenhouse and outdoor-hydroponic vegetable crops in the Sydney Region.

In the SWGC there were a total of 448 vegetable properties (Table 12) which is about 42% of
the total number of vegetable farms in the Sydney Region. Of the 448 properties, 243
properties grew only outdoor-field crops, 104 grew only in greenhouses and 22 had outdoor
hydroponic vegetables only. Seventy five properties had both outdoor-field and greenhouse
vegetables, 3 had both outdoor—field and outdoor-hydroponic vegetables, while 1 had
greenhouses and outdoor hydroponic vegetables (Table 18).

Table 18. South West Growth Centre - Vegetable farms and growing systems (numbers).

Vegetable growing system

Number of farms

Outdoor-field vegetables only 243
Greenhouse only 104
Outdoor hydroponic vegetables only 22
Outdoor-field vegetables and greenhouse 75
vegetables
Outdoor-field and hydroponic vegetables 3
Greenhouse and hydroponic vegetables 1
Total vegetable farms (SWGC) 448
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3.2.2 Sydney Region (SWGC) - Outdoor-field grown vegetables

About 321 properties with plantings ranging in size from 0.1ha to 5.5 ha and totalling 359 ha,
were growing outdoor-field vegetables in the SWGC. For the identified properties the average
size of vegetable plantings was 1.12 ha while the median size was 1.0 ha (Table 19).

Table 19. Outdoor-field vegetables in the South West Growth Centre - General.

Total number of properties growing outdoor-field vegetables | 321
Total area planted to outdoor-field vegetables (ha) 359
Average size of planting on each property (ha) 1.12
Median size of planting on each property (ha) 1.0

In the SWGC, 146 growers (45.5%) had less than 1 ha and 143 growers (44.5%) had between
1 and 2 ha planted in outdoor-field vegetables (Table 20). Only 4 SWGC growers (1.2%) had
more than 4 ha in outdoor-field vegetables.

Table 20. Outdoor-field vegetables in the South West Growth Centre — Vegetable farm size
distribution (Numbers and percentages).

Area planted in vegetables Number of farms Percentage of total number
(ha) of farms
Less than (<) 1 146 45.5
lhato<?2 143 445
2hato<3 25 7.8
3hato<4 3 0.9
4hato<10 4 1.2
More than (>) 10 ha 0 0

The combined total area planted in outdoor-field vegetables for the lower 2 quartiles of
growers was about 92 ha or about 25.6% of the SWGC total (Table 21). The average size
vegetable plot for the lower two quartiles of properties was 0.35 and 0.78 ha respectively. The
upper quartile of growers with 166 ha had about 46% of SWGC’s total area planted in
outdoor-field vegetables while the average size planting for the upper quartile was 2.07 ha
(Table 21).
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Table 21. Outdoor-field vegetables in the South West Growth Centre - Vegetable farm size
distribution (Area and Quartiles).

Quartile Size range per Total area in Average plot size
quartile (ha) vegetables per per quartile (ha)
quartile (ha)
One 0.1-05 28.78 0.35
Two 0.55-1.0 63.2 0.78
Three 11-15 101.2 1.26
Four 15-55 166 2.07

3.2.3 Sydney Region (SWGC) - Greenhouse vegetables

Within the SWGC, the surveys identified about 180 individual properties (Table 22) growing
vegetables in greenhouses, whose size ranged from 0.1 ha to 3 ha. The area devoted to the
production of greenhouse vegetables in the SWGC was about 106 ha, which represents about
56% of Sydney’s vegetable greenhouses. Average area under cover on each property was
about 0.59 ha and the median area in greenhouses was 0.5 ha (Table 22).

Table 22. Greenhouse vegetables in the South West Growth Centre - General.

Total number of properties growing vegetables in Greenhouses | 180
Total area planted to Greenhouse vegetables (ha) 106
Average area of Greenhouses on each property (ha) 0.59
Median area of Greenhouses on each property (ha) 0.5

59 vegetable properties (32.8%) had less than 0.4 ha under cover, 16 properties (8.9 %) had
between 1 and 2 ha, while 6 properties (3.3%) had more than 2 ha (Table 17). 98 properties
(54.4%) had between 0.2 and 0.6 ha under cover (Table 23).

The lower quartile, with a total area of 9.57 ha under cover and an average area of 0.21 ha,
constituted about 9% of the SWGC’s area in greenhouses, while the upper quartile with about
52 ha of greenhouses, average area 1.16 ha, made up about 49% of SWGC'’s (Table 24) and,
27% of Sydney’s total area in greenhouse vegetables.
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Table 23. Greenhouse vegetables in the South West Growth Centre — Vegetable farm size
distribution (numbers and percentages).

Area of Greenhouse Number of farms Percentage of total number
Vegetables (ha) of SWGC G/H farms
Less than 0.2 12 6.7
0.2to<04 47 26.1
0.41t0<0.6 51 28.3
0.6t0<0.8 32 17.7
0.8to<1.0 16 8.9
10to<2.0 16 8.9
Equal to and more than (>) 2 6 3.3

Table 24. Greenhouse vegetables in the South West Growth Centre — Greenhouse size
distribution (area and quatrtiles).

Quartile Size range per Total area in G/H Average
guartile (ha) vegetables per Greenhouse area
quartile (ha) per quartile (ha)
One <03 9.57 0.21
Two 0.3t005 18.09 0.4
Three 0.5t00.74 26.06 0.58
Four 0.75t06 52.45 1.16
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3.2.4 Sydney Region (SWGC) - Outdoor hydroponic vegetables

Surveys of the SWGC found 26 properties with outdoor hydroponic vegetable production
systems, ranging in size from 0.1 ha to 2.4 ha and in area totalling 21.57 ha (Table 25). That
represents about 35% of Sydney’s total area in outdoor-hydroponic vegetables. On each farm,
the average area in outdoor-hydroponic vegetables was 0.83 ha, while the median area was
0.7 ha (Table 25). One property in the SWGC had both greenhouse and outdoor-hydroponic
vegetables while 3 properties produced both outdoor-field and outdoor-hydroponic
vegetables.

Four farms (15.3%) had 0.25 ha or less in outdoor-hydroponic vegetables, 7 farms (26.9%)
had between 0.26 and 0.5 ha devoted to hydroponic vegetable production while. three farms
(11.5%) had more than 1.50 ha in outdoor-hydroponic vegetables (Table 26).

The lower 2 quartiles of growers had respectively total areas of 1.35 and 3.35 ha (Table 27)
devoted to outdoor-hydroponic vegetables which respectively constituted 6.2 % and 15.5 %
of the totals for the SWGC. The average area in outdoor-hydroponics for the lower two
quartiles was respectively 0.22 ha and 0.48 ha (Table 20). However the upper quartile of
outdoor-hydroponic growers in the SWGC had 9.67 ha (45 % of SWGC outdoor-hydroponic
area) which in turn represented almost 16% of Sydney’s total area in outdoor-hydroponic
vegetables (Table 27).

Table 25. Outdoor hydroponic vegetables in the South West Growth Centre - General.

Total number of properties growing vegetables in Hydroponics | 26
Total area planted to Hydroponic vegetables (ha) 21.57
Average size of Hydroponic on each property (ha) 0.83
Median size of Hydroponic on each property (ha) 0.7

Table 26. Outdoor hydroponic vegetables in the South West Growth Centre — Outdoor
Hydroponic unit size distribution (numbers and percentages).

Area of hydroponic Number of farms Percentage of total number
vegetables (ha) of SWGC H/P farms

<0.25 4 15.3

0.26 to 0.5 7 26.9
0.51to 0.75 3 11.5
0.76 to 1.0 3 115
1.01to 1.25 5 19.2
1.26t01.5 1 3.8
>1.51 3 115
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Table 27. Outdoor hydroponic vegetables in the South West Growth Centre - Hydroponic
unit size distribution (area and quartiles).

Quartile Size range per Total area in H/P Average
guartile (ha) vegetables per Hydroponic area
quartile (ha) per quartile (ha)
One Less than 0.3 1.35 0.22
Two 0.3t0 0.7 3.35 0.48
Three 0.75t0 1.15 7.2 1.03
Four 1.23t02.4 9.67 1.61
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3.3.1 Sydney Region - North West Growth Centre (NWGC) Overview

In the North West Growth Centre (NWGC) the surveys found a total of about 117 ha (5.8% of
Sydney’s total) of vegetables, composed of 101 ha of outdoor-field, 8.68 ha of greenhouse
and 7.5 ha of outdoor-hydroponic vegetables. They represent respectively 5.7 %, 4.5 % and
12 % of the total area in outdoor-field, greenhouse and outdoor-hydroponic vegetable crops in
the Sydney Region.

In the NWGC there were 102 vegetable properties (Table 28) which is about 9.7 % of the
total number of vegetable farms identified in the Sydney Region. Of the 102 properties, 79
properties grew only outdoor-field crops, 8 grew only in greenhouses while only 5 had
outdoor-hydroponic vegetables. Nine properties had both outdoor-field and greenhouse
vegetables while 1 had both outdoor—field and outdoor-hydroponic vegetables (Table 28).

Table 28. Vegetable farms and growing systems in the North West Growth Centre (numbers).

Vegetable Growing System Number of farms
Outdoor-field vegetables only 79
Greenhouse only 8
Outdoor hydroponic vegetables only 5
Outdoor-field vegetables and greenhouse 9
vegetables
Outdoor-field and outdoor-hydroponic 1
vegetables
Greenhouse and hydroponic vegetables -

Total vegetable farms (NWGC) 102

3.3.2 Sydney Region - NWGC outdoor-field grown vegetables

In the NWGC the surveys identified 89 properties growing outdoor—field vegetables (Table
29). The area planted in outdoor—field vegetables totalled 101.2 ha with the areas on
individual properties ranging in size from 0.2 ha to 3.52 ha. The average size of each
vegetable plot was 1.13 ha and the median size was 1.0 ha.

Table 29. Outdoor-field vegetables in the North West Growth Centre - General.

Total number of properties growing outdoor-field vegetables | 89
Total area planted to outdoor-field vegetables (ha) 101.2
Average size of planting on each property (ha) 1.13
Median size of planting on each property (ha) 1.0
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In the NWGC, 40 farms (44.9%) had less than 1 ha planted in outdoor-field vegetables while
39 (43.8%) had between 1 and 2 ha (Table 30). Only 1 farm (1.1%) in the NWGC had more
than 3 ha planted in outdoor-field vegetables.

The lower 2 quartiles of growers had respectively 9.87 and 19.77 ha planted in outdoor-field
crops which constituted about 9.6% and 19.3% of the totals for the NWGC. However the
upper quartile of growers, with an average individual area of 2.12 ha, had a total area of 42.56
ha (41%) which represented almost 42% of the NWGC area planted in outdoor-field
vegetables (Table 31) but only 2.4% of the total area in outdoor-field vegetables for the

Sydney Region.

Table 30. Outdoor-field vegetables in the North West Growth Centre — Vegetable plot size
distribution (numbers and percentages).

Area planted in vegetables Number of farms Percentage of total number
(ha) of farms
Less than (<) 1 40 44.9
lhato<2 39 43.8
2hato<3 9 10.0
3hato<4 1 1.1
4hato<10 0 0
More than (>) 10 0 0

Table 31. Outdoor-field vegetable in the North West Growth Centre — Vegetable plot size
distribution (area and quartiles).

Quartile Size range per Total area in Average plot size
guartile (ha) vegetables per per quartile (ha)
quartile (ha)
One 0.2-0.7 9.87 0.44
Two 0.7-10 19.77 0.86
Three 1.0-14 29.2 1.26
Four 15-55 42.56 212
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3.3.3 Sydney Region - NWGC greenhouse vegetables

Within the NWGC, the surveys identified about 17 properties (Table 32) growing vegetables
in greenhouses, whose size ranged from 0.13 ha to 1.25 ha. The total area devoted to the
production of greenhouse vegetables in the NWGC was about 8.68 ha, which represents about
4.5 % of Sydney’s vegetable greenhouses. Average area under cover on each property was
about 0.51 ha and the median area in greenhouses was 0.3 ha (Table 32). Nine properties
produced vegetables both in greenhouses and in the open field.

Table 32. Greenhouse vegetables in the North West Growth Centre - General.

Total number of properties growing vegetables in Greenhouses | 17

Total area planted to Greenhouse vegetables (ha) 8.68
Average area of Greenhouses on each property (ha) 0.5
Median area of Greenhouses on each property (ha) 0.3

In the NWGC, 8 farms (47 %) had less than 0.4 ha in greenhouse vegetables while 3 (17.6 %)
had between 1 and 2 ha (Table 33). No farms in the NWGC had more than 2 ha devoted to the
production of vegetables in greenhouses.

The lower two quartiles, with a combined total area of about 2 ha under cover, constituted
about 23% of the NWGC’s area in greenhouses, while the upper quartile with about 4.85 ha
of greenhouses made up about 55 % of NWGC’s (Table 34) and, 2.6 % of Sydney’s total
area in greenhouse vegetables.

Table 33. Greenhouse vegetables in the North West Growth Centre — Vegetable farm size
distribution (Numbers and percentages).

Area of Greenhouse Number of farms Percentage of total number
Vegetables (ha) of G/H farms
Less than 0.2 1 5.8
0.2t0<0.4 7 41.2
0.4t0<0.6 4 23.5
0.6t0<0.8 1 5.8
0.8to<1.0 1 5.8
1.0to<2.0 3 17.6
>2 0 0
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Table 34. Greenhouse vegetables in the North West Growth Centre — Greenhouse size
distribution (Area and Quartiles).

Quartile Size range per Total area in G/H Average
guartile (ha) vegetables per Greenhouse size per
quartile (ha) quartile (ha)
One <0.26 0.83 0.2
Two 0.3t0 0.3 1.2 0.3
Three 0.4t005 1.8 0.45
Four 0.6t01.25 4.85 0.97

3.3.4 Sydney Region - NWGC outdoor hydroponic vegetables

Within the NWGC, the surveys found 6 properties growing outdoor hydroponic vegetables
which ranged in size from 0.4 ha to 2.3 ha (Table 35). The total area in outdoor-hydroponic
vegetables totalled 7.5 ha (about 12% of Sydney’s total area in outdoor-hydroponic
vegetables) with the average area on each farm being 1.25 ha and, the median size being 1.0
ha (Table 35).

The largest 3 farms (50% of the number of farms in the NWGC) had 5.6 ha in outdoor
hydroponic vegetables or 75% of the total for the NWGC. Two properties (33.3%) had
between 0.26 and 0.5 ha in outdoor-hydroponic vegetables, 2 had between 0.76 ha and 1.0 ha
and, 2 had between 1.26 and 1.5 ha (Table 36). No farms in the NWGC had more than 1.5 ha
in outdoor-hydroponic vegetables (Table 36) while 1 property in the NWGC was growing
vegetables both hydroponically and also in the open-field.

Table 35. Outdoor hydroponic vegetables in the North West Growth Centre - General.

Total number of properties growing vegetables in Hydroponic 6

Total area planted in outdoor-hydroponic vegetables (ha) 7.5

Average area / size of outdoor-hydroponic on each property (ha) | 1.25

Median size of outdoor-hydroponic on each property (ha) 1.0
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Table 36. Outdoor hydroponic vegetables in the North West Growth Centre - Vegetable farm
size distribution (Numbers and percentages).

Area of Hydroponic Number of farms Percentage of total number
Vegetables (ha) of H/P farms

<0.25 0 0

0.26to 0.5 2 333
0.51to 0.75 0 0

0.76 to 1.0 2 33.3
1.01to 1.25 0 0

1.26to 1.5 2 33.3
>1.51 0 0

3.4.1 Sydney Region - Potential Water Sources

564 vegetable farms (53.6 %) have farm dams on their properties which are a potential source
of water for irrigation purposes (Table 37). Another 73 properties (6.9 %) are alongside a
watercourse which may be a potential source of irrigation water, while 4 properties have
access to a dam and are also adjacent to a potential river source of water (Table 37).

Table 37. Sydney Region Vegetable farms — potential irrigation water sources.

Potential Water Sources Number of Sydney Percentage of Sydney
Vegetable Farms Vegetable Farms
Dam 564 53.6
Watercourse 73 6.9
Dam and watercourse 4 0.4

Four hundred and fifty six properties (55.9%) growing outdoor-field vegetables have farm
dams, which may be a potential source of irrigation water (Table 38). Another 71 (8.7%) are
adjacent to a watercourse which may possibly be a source of irrigation water, while 2
outdoor-field properties have both farm dams and are adjacent to a river source of water. i.e.
64% of farms growing outdoor-field vegetables potentially have access to surface sources of
irrigation water (Table 38). However on an area basis, about 75% of the land growing
outdoor-field vegetables in Sydney potentially has access to river or dam sources of irrigation
water (Table 39).
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With regards to greenhouse vegetable growers, 144 (48.9%) have dams, which may be
potential sources of water, on their properties (Table 38). Only 4 greenhouse growers (1.3%)
are adjacent to a watercourse which may be a potential source of water. On an area basis, 101
ha of greenhouses or 53.5% of Sydney’s total, potentially have access to surface sources
(dams or rivers) of water (Table 39).

Twenty five (42.3%) outdoor hydroponic vegetable farms have dams on their properties, a
further 2 (3.3%) are adjacent to a watercourse, while another two have dams on their
properties and, are adjacent to a river (Table 38). On an area basis, about 61% of outdoor-
hydroponic vegetable farms potentially have access to surface sources of water (Table 39).

Table 40 shows that the average size of vegetable plantings was larger (5.13 ha) on those
farms adjacent to a potential watercourse source of water than those farms with dams on their
properties (2.13 ha). In turn, average plantings of vegetables on farms with dam sources of
water (2.13 ha) was larger than on those farms (1.01ha) whose potential requirements for
irrigation water came from other / unknown sources (Table 40), in some instances Sydney

Water.

Table 38. Sydney Region Vegetable farms — Potential water sources, farm type, farm

numbers and percentages.

Potential | Numbers | Percentage | Numbers | Percentage | Numbers | Percentage
water open- open-field | of G/H G/H of H/P of H/P
sources field vegetable | vegetable | vegetable | vegetables | vegetable
vegetable farms farms farms farms farms
farms
Dams 456 55.9 % 144 48.9 % 25 42.3 %
Watercourse 71 8.7% 4 1.3% 2 3.3%
Dam and 2 0.02 % - - 2 3.3%
watercourse

Table 39. Sydney Region Vegetable farms — Potential water sources, farm type, farm areas
and percentages.

Potential Area Percentage | Areaof | Percentage | Areaof | Percentage
water open- open-field G/H G/H H/P of H/P
sources field vegetable | vegetable | vegetable | vegetables | vegetable

vegetable farms farms farms farms farms
farms (ha)
(ha) (ha)
Dams 970 54.9 % 98.62 52 % 30.9 51 %
watercourse 364 20 % 2.8 15% 4.5 7%
Dam and 11.55 0.6 % - 2.3 3.7%
watercourse
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Table 40. Sydney Region vegetable farms — Outdoor - field vegetable farms; average
vegetable plot size in relation to potential water sources.

Potential irrigation water source Average size of vegetable planting (ha)
Watercourse 5.13 ha
Dam 2.13 ha
Other (unknown) 1.01 ha

3.4.2 Sydney Region - Potential Water Sources (SWGC)

In the South West Growth Centre, 236 vegetable farms out of 448 (53.6 %), have farm dams,
which are a potential source of water for irrigation purposes, on their properties (Table 41).
One property (0.2 %) is adjacent to a watercourse which may be a potential source of
irrigation water (Table 41).

Table 41. South West Growth Centre Vegetable farms — Potential irrigation water sources.

Potential Water Sources

Number of SWGC
vegetable farms

Percentage of SWGC
vegetable farms

Dam

236

53

Watercourse

1

0.2

In the SWGC, 185 properties (57.6 %) growing outdoor-field vegetables, have dams on their
farms (Table 42). One additional property, is adjacent to a watercourse which may possibly
be a source of irrigation water. i.e. about 58 % of farms growing outdoor-field vegetables,
potentially have access to surface sources of irrigation water (Table 42). However on an area
basis, 243.6 ha or about 67.8 % of the land growing outdoor-field vegetables in the SWGC
potentially have access to watercourse or dam sources of irrigation water (Table 43).

With regards to greenhouse vegetable farms in the SWGC, 80 of 180 (44 %) have dams,
which maybe potential sources of water for their properties (Table 42). On an area basis,
52.25 ha of vegetable greenhouses or 49 % of SWGC'’s total, potentially have access to
sources of surface water (Table 43).

Seven of 26 (26.9 %) of the SWGC’s outdoor hydroponic vegetable farms have dams on their
properties (Table 42). On an area basis, about 5.65 ha of 21.57 ha, or about 26 % of SWGC’s
hydroponic vegetable farms, potentially have access to sources of surface water (Table 43).
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Table 42. South West Growth Centre Vegetable farms — potential water sources, farm type,
farm numbers and percentages.

Potential Numbers | Percentage | Numbers | Percentage | Numbers | Percentage
water open- open-field | of G/H G/H of H/P of H/P
sources field vegetable | vegetable | vegetable | vegetables | vegetable
vegetable farms farms farms farms farms
farms
Dams 185 57.6 % 80 44 % 7 26.9 %
Watercourse 1 0.3% - - - -

Table 43. South West Growth Centre Vegetable farms — potential water sources, farm type,
farm areas and percentages.

Potential Areaof | Percentage | Areaof | Percentage | Areaof | Percentage
water O/F open-field G/H G/H H/P of H/P
sources vegetable | vegetable | vegetable | vegetable | vegetable
farms farms farms farms farms
vegetable (ha) (ha)
farms
(ha)
Dams 241.8 67.3 % 52.3 49 % 5.6 26 %
Watercourse 1.8 0.5% - - - -

3.4.3 Sydney Region - Potential Water Sources (NWGC)

In the North West Growth Centre, 75 vegetable farms out of 102 (73.5 %), had farm dams,
potentially a source of water for irrigation purposes, on their properties (Table 38). No
properties were adjacent to a watercourse which potentially may have offered a source of
irrigation water.

Table 44. NWGC Vegetable farms — Potential irrigation water sources.

Potential Water Sources

Number of NWGC
vegetable farms

Percentage of NWGC
vegetable farms

Dam

75

73.5%

Watercourse
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In the NWGC, 63 out of 89 properties (70.7 %) growing outdoor-field vegetables have dams,
which maybe a potential source of irrigation water (Table 45). i.e. about 70.7 % of farms
growing outdoor-field vegetables, potentially have access to surface sources of irrigation
water (Table 39). However on an area basis, about 72.2 ha or about 71.3 % of the land
growing outdoor-field vegetables in the NWGC, potentially has access to dam sources of
irrigation water (Table 46).

With regards to greenhouse vegetable farms in the NWGC, 13 out of 17 (76.4 %), have dams
on their properties (Table 39). On an area basis, 6.34 ha of greenhouses or 73 % of NWGC’s
total, potentially have access to surface sources of water (Table 46).

Five of 6 (83.3 %) of the NWGC’s outdoor hydroponic vegetable farms have dams on their
properties (Table 45). On an area basis, about 6.5 ha or about 86 % of NWGC’s hydroponic
vegetable farms potentially have access to surface sources of water (Table 46).

Table 45. NWGC Vegetable farms — Potential water sources, farm type, farm numbers and
percentages.

Potential | Numbers | Percentage | Numbers | Percentage | Numbers | Percentage
water open- open-field | of G/H G/H of H/P of H/P
sources field vegetable | vegetable | vegetable | vegetables | vegetable
vegetable farms farms farms farms farms
farms
Dams 63 70.7 % 13 76.4 % 5 83.3%
Watercourse - - - - - -

Table 46. NWGC Vegetable farms — Potential water sources, farm type, farm areas and

percentages.
Potential Areaof | Percentage | Areaof | Percentage | Areaof | Percentage
water O/F open-field G/H G/H H/P of H/P
sources vegetable | vegetable | vegetable | vegetable | vegetable | vegetable
farms farms farms farms farms farms
(ha) (ha) (ha)
Dams 72.21 71.3% 6.34 73 % 6.5 86 %
Watercourse - - - - - -
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3.5.1 Sydney Region Vegetables - Local Government Areas

Liverpool Local Government Area (LGA) with 366 vegetable farms was the LGA with the
largest number of vegetable farms in the Sydney Region (Table 47, Figure 33). This
represents about 35% of the total number of vegetable farms in the Sydney Region. Both
Hawkesbury and Penrith LGAs had about 124 vegetable farms with each containing about
11.8% of Sydney Region’s vegetable farms and, they were followed by Camden LGA with
about 121 farms or about 11.5% of Sydney’s total.

Hawkesbury LGA with about 482 ha of vegetables had the largest area planted in vegetables.
The vegetable plantings in the Hawkesbury LGA represented about 23.9% of Sydney’s total
area in vegetables (Table 47, Figure 34). This was followed by Liverpool with about 428 ha
(21.2% of Sydney’s total) and Penrith with 279 ha or about 13.8% of Sydney’s total (Table
47).

Table 47. Sydney Region Vegetables — Number of vegetable farms, total area planted in
vegetables and mean size of vegetable farms in Local Government Areas (LGA).

Local Total N° % of Total % of Mean
government of Sydney areain Sydney size of
area (LGA) | vegetable | Region | vegetables | Region | vegetable

farmsin | vegetable | in LGA | total area | plantings

LGA farms (ha) in in LGA
vegetables (ha)
Baulkham 25 2.3% 317 15% 1.24

Hills

Blacktown 86 8.1% 97.3 4.8 % 1.13
Camden 121 11.5% 156.2 7.7% 1.29
Campbelltown 4 0.3% 3.3 0.1% 0.82
Fairfield 91 8.6 % 141.1 7.0% 1.55
Gosford 26 25% 118.9 59% 4.53
Hawkesbury 124 11.8% 482.3 23.9% 3.88
Hornsby 18 1.7% 20.3 1.0% 1.13
Kogarah 1 - 18 - 18
Liverpool 366 34.8 % 428.6 21.2% 1.16
Penrith 124 11.8% 279.4 13.8 % 2.25
Randwick 1 - 3.6 0.1% 3.6
Rockdale 5 0.5% 8.6 0.4 % 1.72
Wollondilly 60 57% 242.5 12.0% 4.03
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The average size of vegetable plantings were largest in the Gosford (4.53 ha), Wollondilly
(4.03 ha) and Hawkesbury (3.88 ha) LGAs. For Randwick LGA, the mean of 3.6 ha needs to
be treated with caution as there was only one vegetable farm identified in that particular LGA
(Table 47). Generally the further a LGA was from the away from the centre of Sydney, the
greater the average size of vegetable planting on those farms.

Hawkesbury LGA, with about 475 ha or about 26.9% of Sydney’s total, had the largest area
in OF vegetable crops (Tables 48 and 49). Liverpool LGA had 308 ha (17.4% of Sydney’s
total), while Penrith and Wollondilly had 259 and 215 ha respectively (Table 48 and 49).
Among them, Hawkesbury, Liverpool, Penrith and Wollondilly LGAs had 1257 ha or about
71% of Sydney’s total area in OF vegetables (Table 49).

Table 48. Sydney Region Vegetables — Areas planted in outdoor-field (OF), greenhouse
(GH), and hydroponic vegetables in Local Government Areas (LGA) as well as average size
of OF planting in each LGA.

Local Total Average Total Average Total Average
Government areain size of areain size of areain size of
Area (LGA) OF OF GH GH HP HP

vegetables | vegetable | vegetables | vegetable | vegetables | vegetable
in LGA plot per in LGA plot per in LGA plot per
(ha) OF farm (ha) GH farm (ha) HP farm
(ha) (ha) (ha)
Baulkham 14.7 1.34 4.74 0.79 12.3 1.33
Hills
Blacktown 89.92 1.13 6.38 0.45 1 1
Camden 137.77 1.4 10.15 0.38 8.22 1.02
Campbelltown 0.45 0.2 2.85 0.71 0 0
Fairfield 131.42 1.55 3.35 0.48 6.3 1.26
Gosford 102.7 6.8 16.2 1.16 0 0
Hawkesbury 474.98 4.13 3.1 0.52 4.25 0.71
Hornsby 15.6 1.3 3.3 0.66 1.4 0.7
Kogarah 18 18 0 0 0 0
Liverpool 308.82 1.22 103.54 0.63 16.15 0.77
Penrith 259.68 2.47 15.09 0.72 4.65 0.93
Randwick 3.6 3.6 0 0 0 0
Rockdale 8.59 1.7 0 0 0 0
Wollondilly 215.51 5.97 20.45 0.85 6.5 3.25
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Liverpool LGA with 103 has (Table 48) contains about 54% (Table 49) of Sydney’s total area
in GH vegetables. The combined total area in GH vegetables for Wollondilly (20.45 ha),
Gosford (16.2 ha) and Penrith (15.09 ha) LGAs was about 51 ha or about 27 % of Sydney’s
area in GH vegetables.

The surveys found that among them, Liverpool (16 ha), Baulkham Hills (12.3 ha) and
Camden (8.2 ha) LGAs contain about 60% of Sydney’s area in HP vegetables (Tables 48 and
49).

Table 49. Sydney Region Vegetables — Percentage of Sydney Region total area (ha), planted
in outdoor-field (OF), greenhouse (GH), and hydroponic vegetables in individual Local
Government Areas (LGA).

Local % Sydney | % Sydney | % Sydney
Government Total Total Total
Area (LGA) AreaOF | AreaGH | AreaHP

Vegetables | Vegetables | Vegetables
Baulkham 0.8 25 20.2
Hills
Blacktown 5 3.3 1.6
Camden 7.8 53 13.5
Campbelltown - 15 -
Fairfield 7.4 1.7 10.3
Gosford 5.8 8.5 -
Hawkesbury 26.9 1.6 7
Hornsby 0.9 1.7 2.3
Kogarah 0.1 - -
Liverpool 175 54.8 26.6
Penrith 14.7 8.1 7.6
Randwick 0.2 - -
Rockdale 0.4 - -
Wollondilly 12.2 10.8 10.7
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3.6.1 Seasonal changes in outdoor-field vegetable plantings in
Hawkesbury LGA.

Although the initial ground truthing survey of the Hawkesbury LGA was conducted in the
months of June and July in 2008, a second survey of the Hawkesbury LGA was conducted in
December 2008 to give an indication of seasonal changes in the area planted in vegetables in
that LGA. Though the number of properties growing vegetables fell from 124 to 121, the total
area in vegetables actually increased from 482 to 542 ha. This was an increase of 60ha or
12.4% (Table 50). This was the net result of some properties commencing the growing of
summer vegetables (Table 51), others which were previously growing (winter) vegetables
ceasing their production (temporarily?) while yet others, increasing the planted area on their

farms (Table 51).

Table 50. Overall seasonal changes in numbers of vegetable farms and the area planted in

vegetables in the Hawkesbury LGA.

Time of survey Number of Total area in % change in % change in
farms growing | OF vegetables | farm numbers | area planted in
OF vegetables (ha) growing vegetables
vegetables
June / July 124 482 - -
2008
December 2008 121 542 -2.4% +12.4%

Table 51. Details of the numbers of farms and the area ceasing and commencing vegetable
growing in the Hawkesbury LGA between June and December 2008.

N° of properties ceasing vegetable growing 21
between June and December 2008.

N° of properties commencing vegetable 18
growing between June and December

2008.

Area of land exiting vegetable growing 90
between June and December 2008 (ha).

Area of land commencing vegetable 150

growing between June and December 2008

(ha).
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