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ABSTRACT

The world is encountering a time where there is@g convergence of influences
that have the potential to change the way urbaicwture is practiced and more
importantly, perceived, particularly in more deyedd countries. These influences
centre on the three key notions: (i) a greater camty interest in local foods,
manifested through the rapid increase in farmenkets; (ii) the ecological pressures
and economic opportunities of urbanisation; anyltfie continuing rise of energy
costs. This dissertation examines these influeimcdstail and investigates how urban
agriculture is becoming more relevant and econdigigable, through these
influences. Urban agriculture can be economicakliyphke under circumstances which
require the reasonable targeting of revenue froeaifip high value crops and the
marketing of produce through direct markets. A groargin analysis shows that
even with conservative assumptions, a small-scalgetrof agriculture growing a
combination of high-value and longer-season crepsdeliver an immediate positive

return on investment.
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1. Introduction

Urban agriculture can be described as any fornoad fand non-food growing or
processing of produce that is sold to consumeis wahin and on the margins of an
urban area (Mougeot 2006). Urban agriculture takasy forms though and exists as
backyard gardens supplying one or more familiesyroanity gardens, small-scale
commercial growing on vacant allotments, commetayaroponic vegetable or
flower operations on a large scale, or aquaculiaelivestock raising, common in
less developed countries, and many more. With auglile variety of activities the
term ‘urban agriculture’ is simply an umbrella tedescribing a wide range of
agricultural activities of such diversity that asey commissioned by the United
Nations Development Programme (UNDP 1996) found dQ@edifferent urban

farming systems.

Urban agriculture is nothing new and the origingités and agriculture are
inextricably linked. Agriculture was the basis upghich urbanisation emerged and
has been fundamental to the rise and success af gdntres (Bryant and Johnston
1992). Pre-industrial cities arose and relied upgiculture within and surrounding
the city to ensure a reliable and minimum supplfootl (Mougeot 1994). Rome
partially relied on food raised along the Tiber &ivand the Inca city of Machu
Picchu relied on a sophisticated system of intenagriculture, irrigated by the city’s
wastewater (Halweil 2004). Brisbane, Australia, athis the focus city within this
dissertation, also relied to some extent on urlggicature to provide food and fibre
to the growing city and colony. The inner city stbof New Farm was so called to
distinguish it from other farming areas to the hahd south of the city and had
dairying and small cropping activities during tleenhative years of the colony until
rapid urban development in the laté"k@®ntury encouraged non-agricultural land
uses (Oxley Memorial Library and State Archives2)9Tn early Brisbane, the
Chinese community played a significant role in arbgriculture within the inner city,
with many growers concentrating on the alluvialsalongside Ithaca and Enoggera
creeks and tributaries until as late as the 19@0'svins 2007). Urban growth
pressures eventually determined that alternativeagpicultural land uses would
prevail. Other significant drivers that saw a digjiure emerge between agriculture
and the urban environment in Brisbane and most ailies in the developed world,

were the effects of industrialisation.
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The availability of refrigeration, fast and effioietransport driven by the cheap
availability of oil, good quality road and rail medrks, and the combination of
industrial and organic wastes within a single wastposal system, combined to put
pressure on urban farming as an anachronisticipeagtialweil 2004). The
detachment that emerged between what was percasvartban activities and rural
activities particularly after World War Il has beaackdrop to the transport-

focussed development of many cities.

This detachment in Australia is still evident. Bgfissing on vegetable production
alone, a picture of the detachment of cities frowdf production can be seen. A
survey by the Australian Bureau of Statistics Hasas that home production of
vegetables totalled 153,000 tonnes out of a tagktable production for the country
of 2,725,000 tonnes, representing just over 5% adypction (ABS 1992). Only 2% of
the total vegetable production was grown within¢hgpital cities with Brisbane only
producing 6,954 tonnes of vegetables (ABS 1992hil&\these figures account for
home production and not commercial production withie city it is still a clear
indication that food production has been divoraedif most households in Brisbane.
The urban and rural detachment has over time seamatural disjuncture simply
because transport was cheap and other presumedgdlighactivities predominated.
However some of the traditional drivers that drdvs disjuncture are now beginning

to diminish.

The world is increasing coming under significaregsures. The key pressures,
described as influences in this dissertation bexaame are as a result of positive
changes in people’s awareness, are convergingsdidi time in history to contribute
to a new appreciation of the merits of urban aduca. Three key influences that are
driving this resurgence include: (i) a growing agreess of local foods and the
benefits it conveys to health and the local econdmythe emergence of urbanisation
and the inherent ecological issues associatedanitimcentrated population; and (i)
the rising cost of energy and the implications ttas for the current conventional
approach to agriculture. These influences also hasignificant impact on the

potential economic viability of an urban agricuéLienterprise.

Urban agriculture is by its very nature, small-ec&mall-scale enterprises face
challenges from larger enterprises when tryingatmgete in the conventional market.

Govindasamyet al. (2003) suggest that the best opportunity for sematiérprises is to
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serve market niches that offer price premiums. fideof farmers marke'tsnd the
embodied local foods sentiments encapsulated Wwibet markets are a positive
influence on the development of urban agricultdstoo are the influences of rising
fuel costs and the pressures of urbanisation. Rtmstucloser to markets will have a
production cost advantage if energy prices conttoudimb and remain high. Urban
agriculture may also help ameliorate the effectsrbfinisation by helping to go some
way towards ‘closing the nutrient loop’ that isrsficantly disrupted by urban

infrastructure and processes.

This dissertation examines more closely curremhfoof urban agriculture and the
inherent benefits and challenges surrounding foodystion within cities. The key
influences outlined above, are addressed in grdatail to examine their
implications for society and for the ‘conventionapproach to agriculture. Finally
this dissertation presents an analysis of the piatesconomic viability of a model of
urban agriculture as it might exist in Brisbanee@usland. If urban agriculture is to
re-emerge in developed cities such as Brisbana,ithell need to be economically
viable. An opportunity may now exist for urban agiture, arising from a
convergence of profound influences and the unigw&@nmental conditions of
Brisbane that are favourable to intensive, smallesand high value agriculture.

! Throughout this dissertation the term farmers maskié appear without an apostrophe. It is common
to see the apostrophe before and after the lettethe word farmers; an apostrophe would indicate
possession. Lyons (2008) suggests that to use farmarket would indicate a single farmer owning
the market, whereas to use farmers’ market woulgtate the market is owned by the farmers at the
market which is generally not the case. Using énmtfarmers market correctly portrays a market with
many farmers.
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2. Urban agriculture
2.1 Current manifestations

In more developed countries urban agriculture oftdues the form of a community
garden or ‘city farm’. Community gardens are plasbgre food is grown but they
also tend to have a social element associatedtiagtin. While fruit, vegetables and
often livestock such as chickens and ducks aredaisthin a community garden they
primarily serve to educate urban people about fioduction, and provide
agricultural and environmental awareness (Lysor2@@d facilitate opportunities
for social interaction. Community gardens are nwwuasworldwide, but appear to be
a phenomenon closely associated with countriesgbiein economic development
(Gelsi 1999). Sommers and Smit (1994) state that Merk City has over 1,000
community gardens and Boston has over 400. AccgridirAustralian Community
Foods (2007), Brisbane has nine community gardens.of the oldest and most
developed in an organisational and educationalesisndorthey Street City Farm
located in the inner city suburb of Windsor. Comitygardens also exist in Europe,
but there the more common practice of urban adtoeiis within allotments or
privately rented plots. Community gardens tenddartanaged for, and by, local
community groups whereas allotments, a common fdfrarban agriculture in the
United Kingdom, tend not to be managed by the conitmibut rather by individuals

or families.

In England the system of allotment gardening wipe@ple rent a small area of land
for the purposes of food and recreation, numbercqmately 296,900 individual
plots across 7,800 sites (Coekal. 2005). Allotments have a long-standing history in
Britain in particular. Their origins can be tradeatk to the early f8century as a
rudimentary form of compensation for the landlesslrpoor as a result of the
enclosure of common land. Allotments began to emardarge numbers during the
late 19" century as the rural poor started to move in gneatbers to the cities as part
of the social changes brought on in the early yeansdustrialisation in Britain
(Howeet al.2005). Urban agriculture in Britain peaked in tsya# conflict though,

with the ‘Dig for Victory’ campaign during the Sewb World War which saw the
utilisation of wastelands, parks and lawns, andlpced around half of Britain’s fruit
and vegetables (Garnett 1996). While allotment®ls®rved as emergency sources of

food in times of conflict, they have otherwise beensidered to be primarily gardens
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for recreation and food supplementation for houkkhand not for the primary means

of income.

Two examples of urban agriculture from the Unit¢at&s highlight the innovation
required by urban agriculturalists and the potéfitiancial rewards to be made
through farmers tapping into the local communityg asing locally generated organic

matter.

Fairview Gardens in Santa Barbara, California4s8ahectare working farm solely
remaining as an example of what was once commumsriormerly market

gardening and orchard district. It is now surrouhbdg housing, freeways and
commercial development. This farm, now protectednfdevelopment, has become
the Center for Urban Agriculture employing overgbple and feeding 500 local
families (Ableman 1998). Fairview Gardens has arcational and advocacy function
through its research centre, much like that of soamemunity gardens, but has
approached this through a commercial model ratraar through the public funding
model of most community gardens. In 2005 Fairvieavdens made over US$700,000

(approximately $920,000 Australian dollars) in newe (Ableman 2005).

Another urban farmer in Chicago utilises vacarg tbroughout the city to grow
tomatoes on waste that has been sourced from rastawand other food sources
throughout the city and specially composted throluighrecycling facility, thereby
using some of the city’s waste that would otheriaee been lost from the nutrient
cycle (Ableman 2005). The use of vacant lots mdélaaisthere is no certainty of
tenure, but this use is an example of the innouatguired of urban agriculture if it
IS to be successful. In order to make agricultungpding urban agriculture, more
attractive it is necessary to show that it can ails@conomically viable (Ableman
2005).

In more developed countries, farmers markets itiquaar have created a resurgence
in the direct contact between farmers and produédra farmers market, the grower
can sell directly to the consumer and retain mété® profit from the transaction
than is the case in conventional produce markebirgct marketing of produce is
increasingly becoming important to the economicefigyment of urban and rural
communities (Feenstet al.2003). Business viability will ultimately be at the

forefront of any renewed interest in urban agrimgtin more developed countries.



© Stuart Brown 6

The viability of urban agriculture particularly eftWorld War 1l began to diminish
due increasingly to land pressures in burgeonitigsciln virtually every industrially
advanced country, food growing in urban areas madefor housing, community
facilities or industry, and the associated risirages after World War Il meant there

was less incentive to grow food in the city (Gard&96).

While a similar path to industrial development &g sought in less developed
countries, many countries particularly in Africavba@mbarked upon urban
agriculture as a response to crisis. Many Africéiex suffer from inadequate or
unreliable access to fresh food; and inadequaterappties for employment due to
iIssues ranging from deteriorating national econgmiebanisation pressures or
natural disasters and conflict (Dresckerl.2000). Research into urban and peri-
urban agriculture in African societies began immek way in the 1970s and 1980s,
and did not receive academic acceptance until988<4 when the research and
extension activities focussed on economic actwifidbiba 2005). Ellis and Sumberg
(1998) summarised the reasons for urban agricultubdrica as: a means of survival;
a personal strategy of women in times of economaettainty; food security; as a
substitute for cash allowing bartering; as a medmscome supplementation; and as a
commercial activity taking advantage of growing keds for high value produce.
African cities have turned to urban agriculture danumber of reasons, but most
notably as a survival mechanism by urban resid€ns. of the more significant
embraces of urban agriculture as a response ie hes been the organisation of

widespread urban agriculture in Cuba.

Upon the collapse of the socialist political andremmic system in Eastern Europe in
1989, the Cuban economy dramatically declined. @%86 of Cuba’s trade was with
the former socialist group and between 1989 an® 1§®ss domestic product
declined by 35% (Rosset and Benjamin 1994, citedltieri et al. 1999). Food
security quickly became a major problem in Cubaictvinesulted in a popular
response to the crisis. Initially thousands of pedopok it upon themselves to grow
food in any available location in the cities, espkdg Havana, which resulted in a
movement that emerged into a sophisticated statetieaed and massively supported
food production system (Altieat al. 1999). While urban agriculture in Cuba

originally appeared in response to a crisis ith@as matured to a system that offers
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genuine income opportunities through the private saproduce (Chaplowe 1998),
as well as nutritional and community benefits (PBiez and Harris 2005).

Not all less developed countries have institutdzanragriculture as a response to
crisis. For centuries, cities in Asia have integdaagriculture into the urban
landscape. Even today as urbanisation rapidly as&@®in many Asian cities, urban
agriculture continues to serve as an importantcgaf fresh produce. For example,
Hanoi sources 80% of its daily fresh vegetablesifvathin urban and peri-urban
areas and Shanghai up to 60% (Halweil 2004). [ean foeing a response to crisis or
considered an anachronistic practice, urban aguicuis often considered an intrinsic
part of a city. In Beijing for instance, city plagms have incorporated urban

agriculture into long-term planning decisions (Heaivand Nierenberg 2007).

The discussion so far has highlighted that urbaitalgure can exist in many forms
and serve many purposes such as food securitynmopportunities or even
community and social interaction. Growing food nban areas can bring many

benefits to people in a city, but it can also emteumany challenges.

2.2 Benefits of urban agriculture

An exhaustive list of both benefits and challeniges been covered by many
researchers (Sommers and Smit 1994; Garnett 19816pN 1996; Halweil and
Nierenberg 2007) and will not be recreated infilthis dissertation. Many studies
have also particularly highlighted the positive eoamity and social benefits of urban
agriculture through such forms as community gardemsallotments (Garnett 1996;
Gelsi 1999; lles 2005; Coait al. 2005). The benefits and challenges that are
addressed briefly here specifically relate to isséevant to commercially focussed
urban agriculture in Brisbane and many other singi&veloped cities in the world.
Some of the benefits of urban agriculture are suns®a below.

Land regenerationin many cities worldwide there are parks and ofgarces that are
vastly under-utilised. The successful Chicago ufilamer discussed earlier is one
example of what is possible in spaces waiting tddeeloped or abandoned or even
in under-utilised sections of public space. Urbgncallture could create positive
activity within these spaces and contribute to cedumaintenance expense and has

implications for the reduction of crime and incre@dpersonal safety (Garnett 1996).
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Urban agriculture also has the potential to pronbadéiversity and contribute
positively to the urban ecology of a city (Viljoand Bohn 2005).

Income generatianA major factor that will be addressed in detaibkilater section is
the income generation potential of urban agriceltitany less developed countries
have well developed urban agriculture as an intggd of their cities, but as the
earlier discussion has suggested, for quite diftareasons commercial urban
agriculture remains under-developed in “westertiesi This may not be due to
economic reasons. The issues may be more culkoakxample, Singapore and
Hong Kong are two economically advanced and highibanised cities in Asia with
income levels amongst the highest in the worldyaidare estimated to be 30-50%
self-reliant in fresh produce provided by urbamfars (Sommers and Smit 1994).
The potential of urban agriculture is evident istady by Heimlich and Barnard
(1993 cited in Sommers and Smit 1994), which suggést urban farms in the
United States sell 13 times more per acre thanunban farms. Somerton Tanks
Farm in Philadelphia in the United States is a cenuml example of the potential of
small-scale intensive urban agriculture. On appnaxely 2,000rhand in its fourth-
year of operation, the farm grossed US$68,000 (qimiately $73,000 AUD) selling
produce at farmers markets, through direct farrassahd a community supported
agriculture (CSA) scheme (Innovations for Localrreng 2008).

Waste recyclingMost developed cities including Brisbane soutwernajority of
their food from the surrounding countryside and enfoequently from distant
international sources. Effectively the soil nuttgeare continuously exported from
fields of rural regions to cities where they areerted to wastes and ultimately lost
to the system (Nelson 1996). Urban agriculture @dwllp reduce this lost organic
matter by tapping into the urban organic wasteastréo use as an input to the
farming system in the form of compost and fertiliadditions. Much of the current
organic material in cities is lost by being comhinath other waste streams in the
sewage system or deposited as household rubbiahdfills. Brisbane city has a
partial organic recycling system in place that juies a free green waste kerbside
pickup and deposit through waste transfer statioaswill compost green waste
(Brisbane City Council 2008). However other orgamaste such as food is lost

through the general waste system.
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2.3 Challenges associated with urban agriculture

There are many challenges with urban agriculturddmade. Some of the more
common ones encountered in less developed coumtdkesie: resistance and even
open hostility from councils and authorities in makirican cities (Chaplowe 1998)
and crime, vandalism and theft of equipment angsrbose to harvest time (Ellis and
Sumberg 1998). The more pressing challenges famualgriculture in cities like

Brisbane can be summarised in the following issues.

Conflicting demands for waterban agriculture will impose new demands forevat
and could exacerbate existing demands from domestiomercial and industrial
users. The challenge of water availability is hygtdlevant to Brisbane. Since 2000,
there has been a significant reduction in catchmaenfall for Brisbane with 24% less
rainfall than the historical average over equival@month periods (Department of
Natural Resources and Water 2007). The currentrwagerestrictions in Brisbane
make this challenge quite significant and bring ifaicus the potential use of
wastewater or grey water to irrigate urban agngelt While it is estimated that there
are 3.5 to 4.5 million hectares irrigated with veagiter worldwide, there is still a
significant public health risk from pathogens irtreated wastewater (Halweil and
Nierenberg 2007). Wastewater is not considerecta able option at this stage for
urban agriculture in Brisbane. However, innovatislean and safe solutions to a
possible future of reduced rainfall may need tsdeght. Rain water tanks and drip
irrigation combined with the domestic supply maypaet of the answer.

Pollution concernsThe risk of soil, atmospheric and water contarmmamaof urban
farming sites can be a real concern to the urbanwmralist. The use of vacant
development lots or public open spaces may cogtaitaminants that require
expensive amelioration. In certain circumstancesrttay be rectified by bringing in
soil, using compost and implementing raised bedsr{€t 1996). An innovative
example from Fiji suggests that non-edible cromhsas flowers, grown on sites that
have soil chemical contaminate problems can bdid aad valuable form of urban
agriculture when little other options exist for giers (Sommers and Smit 1994).
Urban agriculture also runs the risk of atmosphgaoitution due to the potential to be
located near busy roads or within industrial pretsinThe use of composted organic
waste may also risk bacterial pollution and attradent pests if not prepared
properly (Nelson 1996). These risks and the inrnegaolutions required are part of
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the pitfalls and possibilities with which an urblanmer may have to contend, and
reflects the dynamic and flexible nature of farminghe city.

With a background now established regarding theafand function of urban
agriculture it is important to understand the drévef change that may encourage
greater utilisation of urban agriculture in moreeleped cities like Brisbane. While
there are many issues that help and hinder thdafewent of urban agriculture
throughout the world, there are a number of keyweaging influences that may drive

the expanded development and acceptance of urbaulage.
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3. Converging Influences

3.1 Introduction

The key influences that may impact upon an incrkagerest in and development of
an accepted form of urban agriculture have beeldibgiover the last few decades.
The three key influences considered here are:dipwing awareness of local foods
and the benefits they can provide for local ecomsnaind health and social
interactions in communities; (ii) the growth of artisation and the associated
‘ecological footprints’ of cities throughout the vay and (iii) the rise of energy costs
and the questioning of the ‘food miles’ associatéth conventional agriculture.

3.2 Food localism

Much of the developed world is entrenched withinratustrial or commodity-based
approach to agricultural production. For instarmggjculture in the United States has
become highly capitalised, highly commodity spesed and more regionally
concentrated (Lyson 2004). Agriculture in Austrddas followed a similar trend.
ABS (1970) statistics show that the total numbewao#l holdings used for an
agricultural purpose in the 1967-68 recording mkm@s just over 256,000. Statistics
for 2002-03 show a significant decline in farm numbers to 088,(ABS 2004).

Many researchers (Halweil 2004; Lyson 2004; Abler2@@5) have suggested that
food consolidation is so strong in many developaahtries that small farm viability

is at risk by operating under the current modehafketing produce through
wholesalers. An increasingly successful and alterm@approach that many small
farms have embraced, in an effort to maintain Vitgbis marketing produce directly
to local consumers and food related businessephl{&btson and Lev 2004). There are
a number of means through which a farmer can malikettly to consumers and
retain the greatest share of the income from tbduyare. Two methods of direct
marketing are farmers markets and subscriptiorcaljure, otherwise known as
community supported agriculture (CSA).

2 Data from 2002-03 were used because later ABSugrial survey references have different survey
parameters and are based on data from the Austiliainess Register (ABR) and therefore preclude

direct comparison between earlier periods.
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A farmers market is simply a market where farmeansatly sell their produce to the
end consumer. They create a direct link betweedym®r and consumer that can
enable relationships to be built, and they proaderum within which the specific
needs of each can be fulfilled. Consumers attractéarmers markets are often
seeking an experience beyond just price and coameai(Weatheradt al. 2003),

while concurrently farmers are seeking a fair refior their productive effort. Small
farms are particularly disadvantaged in the moreseational market system because
of the emphasis on the production of a single codityoTraditionally, small-scale
agriculture has formed cooperatives in an effogdm economies of scale, but these
efforts still position the farmer at the lowest esidhe food system (Halweil 2004). A
farmers market can present an opportunity partitgufar small farms to retain more
of the profits from production by removing the athayers of transaction evident in
the conventional marketing system. Small-scalecafitire faces many hurdles in the
traditional food marketing system, so the abildyserve market niches that offer high
prices, while remaining flexible to changing preieces and needs of consumers
within that niche is critical (Govindasanay al. 2003). Another form of produce

marketing that helps retain most of the profit viltk farmer is a CSA.

A CSA is a system where consumers who are memlagra farmer or group of
farmers for a share of the produce and througheugtowing season receive regular
deliveries of produce (Lyson 2004). Lyson (2004dsaturther to this definition by
suggesting four models of a CSA: (i) farmer dirdothere the farmer manages the
system; (ii) consumer directed where the consumganise the system and seek
farmers to supply produce; (iii) farmer coordinatedvhich a group of farmers that
specialise in certain lines of produce join togethed (iv) a farmer, consumer
cooperative in which both groups engage in joimtisien-making about produce and
farming practices. This arrangement, in any ofdtsns, promotes local production
and consumption of food. The seasons will dictdtatvproduce is supplied to
consumers within a CSA and the environmental re&doaiated with farming is shared
by the group rather than the farmer individuallyi€Rds of the Earth 2002). For
example if a farmer in a CSA suffers a crop loss tua hail storm then they are not
put into a position of economic hardship becausesttonomic risk is shared by all
the members of the CSA. The CSA absorbs the incoemee of a reduced supply of

certain produce until production returns. The stiaigks and benefits are key
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elements of a CSA. The farmers have early and stamicash flow to use towards

production and the consumer gets local produceaigiirout the seasons.

Interest in local foods particularly from consumdras been growing and is evident
by the expanding number of farmers markets inteonally and in Australia. The
number of farmers markets in the United Stategisas from 1,755 in 1994 to 4,385
in 2006 (Lyons 2008). The Australian Farmers Maksgociation (2003) has 99
farmers markets registered with their associatiwaughout Australia. This list does
not count the innumerable local markets run by ches, community groups and
councils where individuals and businesses sell local. The interest shown in local
foods by patrons of farmers markets in particidaa result of a complex spectrum of
issues ranging from socio-economic backgrounddttheancerns, sustainable

farming and support for local economies, just tmea few.

Peters (1997) considers the issue of local focalidin a health and economic
framework when she suggests that in a globalised $ystem the connection
between food, health and the environment are ®eaircthe consumer cannot easily
observe them. A local food system can have expllusiervable benefits to a
consumer through the preservation of farmlandfaktering of local economic
viability, less transportation of produce, and fisfood. Local food systems
manifested in farmers markets, can have distincéefis to the local economy
primarily through the economic benefits it can pdevto small farms, including those
involved in urban agriculture. Lysaat al.(1995) suggests that small farms
specialising in niche products can take advant&gfeegorice premiums available
through consumers who are willing to seek out siseid products and experiences.
However the concept of niche markets suggeststiigta limited consumer base is

willing to purchase specialised local produce.

Surveys with individuals from a diverse range atkgaounds from rural and urban
locations in the north-east and north-west of Emgjlshowed that 74% of urban and
82% of rural respondents were inclined to choosallp produced food (Weatherall

et al. 2003). Another survey of local foods throughow tUnited Kingdom
corroborated these findings by showing that theonitgjof consumers were interested
in the notions of local food, but that only approaiely 10% actively sought local
foods when purchasing produce (IGD 2002, cited ea¥erallet al. 2003). This

represents a small but potentially growing groupafsumers who are willing to
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specifically purchase local foods. It is importemtunderstand some of the reasons
these consumers actively seek local foods whenpmhgp

A particularly important component to local foodestion is the environmental
awareness of the consumer and notions of sustaiaajpiculture as a counter to an
industrialised and commodity-focussed agricultikénter 2003). Other reasons are
social in that some people are seeking greatetaiction with their food producer as a
matter of trust and for reciprocal interaction thahgs producers and consumers
together in a way that cannot be achieved througtiemn supermarkets or through
farmers selling to wholesale markets (Hinrichs 2000e sociological underpinnings
of direct markets may help explain why these markietnot rely entirely on price to
be successful and they may give greater insightthe types of consumers who are

willing to seek local foods.

Weatherallet al. (2003) proposes that the interest shown by consimédocal foods
and subsequently direct markets such as farmeisetsas associated with what is
known as abstract benefits that are played-offreaypical food choice benefits
such as price, colour, texture, convenience andetiad environment. These abstract
benefits may include things such as environmentareaness, notions of
sustainability, and ideals of health and welfarbstact benefits do not enter the
choice decisions of all consumers and tend to beczted more with those of higher
incomes who have a greater ability or flexibilitydfford the trade-off (Weatherat

al. 2003). Hinrichs (2000) analyses the economic #etisns at farmers markets
within a framework that represents a continuunmadirketness’, which identifies high
marketness transactions as ones in which pri¢deeipime concern; and low
marketness transactions in which non-price conataers are important. Farmers
markets are at the lower end of the marketnessntamh because economics is
combined with a more complex structure of socikdtienships (Hinrichs 2000). Such
an economic transaction can be described as ‘ersbgdghereby the transactions
are processed within an atmosphere of trust betwestucer and consumer (Hinrichs
2000; Winter 2003). Producers and consumers boté imalividual goals in the
transaction. Producers are seeking good pricethéar produce and consumers are
seeking good non-price experiences. Like all matregtsactions though, it is a mix of
social embeddedness, marketness (prices) andintliedual aspirations (Hinrichs
2000).
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This part of the discussion has focussed on thelsgical underpinnings of
transactions within local food systems such as éasrmarkets and it is important for
farmers seeking to produce for direct markets weustand the issues that drive
consumers to seek out local foods. There are a euoflrhallenges to this direct
style of transaction that impede the potentialljyable two-way interaction. Farmers
for their part will be required to provide moretb&é non-price aspect that will make
local foods attractive to more consumers. This keitjuire an entrepreneurial
emphasis that many farmers within the conventiomalketing system may not

possess or be comfortable developing.

A British government commission on the future ofiang in England highlighted
that a challenge for the development of local fegstems was the lack of technical
knowledge by farmers (Halweil 2004). This lack abkvledge can be as diverse as
suitable cropping regimes, new crops, post-prodadtchniques or even appropriate
business and marketing skills for local direct netudpportunities. The lack of
knowledge about how to address and develop local §ystems is likely to be similar
in Australia. Another challenge to expanding thpes of local foods to a wider

group of consumers is the question of convenience.

Consumer surveys from the United States highlilgat while most consumers are
amenable to purchasing local foods, the convenitaster of farmers markets as
compared to supermarkets was rated lowly by themedmmunity (Wolf 1997, cited
in Brown 2003; Stephenson and Lev 2004). This meag bignificant challenge to
small-scale producers trying to appeal to a widetisn of the community as the
direct market matures. Local foods may only begiagpeal to the wider community
as their first choice of food purchase if theirmat, food-intrinsic and convenience
needs are met (Weatheratlal. 2003). This may mean that producers seek other
marketing ventures that address the issue of cazwves while still protecting their
access to a greater percentage of the profits fr@auction. It may also require
innovations to the direct marketing system to edtdre hours of local farmers
markets to cater for consumer convenience (Brov@8R®mall-scale local farmers
may also seek to join together to promote theidpee through a conventional shop
front to appeal to the intrinsic food choice habit€onsumers (Halweil 2004). Local

foods produced by flexible, small-scale farmingragiens that are sensitive to
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changing consumer preferences and tastes, holtdgpesntial to be viable and

financially and socially rewarding ventures.

The second influence that may contribute to a graaterest and development of
urban agriculture is the rise of urbanisation waitte and the maintenance of high

levels of urbanisation in developed countries.

3.3 Urbanisation and ecological footprints

Urbanisation is now a worldwide phenomenon, wighworld about to reach a point
where over half the planet’s population existsiiies (Lee 2007). Formerly, high
rates of urban living were most common in more t&d nations. Australia for
example rates as one of the most highly urbanisedlptions in the world with over
66% of the population residing close to a capiitgl @d over 87% of the population
living within an urban environment (ABS 2007). Siiieally, Brisbane city has been
the fastest growing major city in Australia in retémes with an average annual
population growth rate of 2.2% and an estimatedifadjon in 2006 of over 1.8
million (ABS 2008a). Brisbane’s urban growth is haddove the average of 0.4% in
cities of the developed world and is more in linghwhe developing world’s
urbanisation growth rate of 2.3% (Mougeot 200&)e developing world is
witnessing the greatest growth to the number chniMesidents in part due to

historically low numbers of urban residents.

China is a developing country experiencing the tgsganovement of rural people to
urban areas of any country. The urban populatisa flom 18% in 1978 to 31% in
1999 and represents a rise of 222 million peopladiin urban areas (Zhang and
Song 2003). This equates to an average of overillibmpeople every year between
1978 and 1999. These numbers are significant wiefobd needs of those urban
residents are considered. It has been estimthé¢dhe cities of Beijing and Shanghai
are growing so fast that by 2010 they will requreadditional 8300 tonnes and 9850
tonnes of food per day respectively (FAO 2001). atditional food requirements
will bring challenges to each city’s infrastructa® the rapid growth contributes to
rising land prices, high rates of land use chamgkiacreasing pollution (Nelson
1996).

While there are many costs to urbanisation, sugiolstion, greater traffic

congestion and social problems such as crime taicecircumstances, there are also
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many perceived benefits that draw people to citiescreasing numbers. Two key
factors include greater employment opportunitied arcess to better education. The
income disparity between rural and urban populatisrhigh and persistent and the
educational standards and attainment tend to eehig cities than in rural regions
(Bertinelli and Black 2004). This is magnified sk developed countries.
Urbanisation can also be a key factor in the dgaraknt process of a country.
Bertinelli and Black (2004) suggest that urban@aaccumulates human capital and
that cities are one of the key drivers of econognawth particularly in developed
countries. The World Bank (2000) noted that aréassdied as urban contributed on
average up to 85% of the gross national productR}aN developed countries
compared to 55% in developing counties. The graitities can often provide
urban residents with more opportunities be theyewnuc, educational, or social, than
those that exist for rural residents. However,gifmvth and opportunities are often at
the expense of the surrounding environment whidtersudecline of the natural

environment and farmlands surrounding cities.

In most circumstances as urban areas grow theytteexjppand outwards and
overwhelm the natural environment by modifying larsgs such as farmland,
resulting in a loss of a renewable resource (BraawtJohnston 1992; Mougeot
2006). This loss may sometimes be compensated byensification of the

remaining farmland. Often the productive capacftthe land is lost and the city’s
expansion requires the importation of food fronréasingly further distances.
Brisbane’s expansion over the last 40 years hastheeurbanisation of formerly
highly productive farmland to the east of the cBgckmann (1967, p.55) foresaw the
decline in agriculture in the administrative ardgaing the eastern boundary of
Brisbane, now called Redland City, by stating t@d¢veland and Beenleigh are in
effect already satellite townships [of Brisbang]sltherefore likely that prosperous
agricultural areas such as...the Redlands distritewentually go completely out of
production.” The 2006 population within RedlandyGitas 131,332 which is 1.9%
greater than the 2001 population (Department ahbifucture and Planning 2006),
and farming has been displaced by housing throughost of the region. The demise
of farming close to Brisbane highlights the demapldsed on regions within
commuting distance to the city. It also pointshte heed for Brisbane and most other

developed cities in the world to rely on larger amoke distant regions for food as the
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population expands. This has ecological implicatitor the city and the surrounding

landscape.

Ecological function within an urban environmentlependent upon the importation
of energy and matter and the expulsion of wastgel€aal. (2006) views the flow of
imports and exports of energy and matter througlbscas a study in urban ecology
where the biogeochemical cycles are levied byrteractions between society and
the environment. While the principles that govéra biogeochemical cycles,
including nutrient, water and climatic cycles, t#re same everywhere, they are
modified in urban areas by human infrastructuree€laltered cycles in urban areas
identified by Kayeet al. (2006) include: (i) an altered hydrological flowedto hard
and impervious surfaces which increases runoffjeed infiltration and directs water
according to infrastructure rather than naturalfp(ii) a distinct temperature
increase due to the impervious surfaces absorlagpgnde warmth and releasing it
during the evenings; and (iii) a modified nutriegitle where the food that is
imported to the urban system is used and thentdute¢brough the engineered waste
systems rather than being returned to the nuteygeie within which it was produced.

This latter point is a significant issue in ternighe ecology of urban areas.

Odum (1971) notes that a developed city expendsB000times more energy
compared to most unmanaged ecosystems and thejdtesn is dependent on
external inputs to satisfy functions within thetgys. The urban economy which
includes the infrastructure of a city, the machiakemdustrialisation, the tools of
human enterprise, and human capital, have whabeaonsidered to be an ‘industrial
metabolism’. This metabolism requires a continuouwsard flow of energy and
material in order to produce the goods and serveggired by urban residents. The
natural resource inputs to this metabolism have lbescribed as ‘natural capital’ and
can be considered to be the accumulated totaladdgical functioning that supports
life and due to its complexity cannot be adequatepyoduced by human activity
(Hawkenset al. 1999). The continued supply of ‘natural capitaith@ut sufficient
recycling of nutrients is an inherently unsustalaaystem. One way to analyse the
impacts and to critically appraise the long-terrstaunability of an urban system is
through an ‘ecological footprint’ analysis.

Rees and Wackernagel (1996) proposed the termogical footprint’ as a measure

of the productive land and water required to predine resources consumed by the
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city and to be able to dispose or assimilate th&t@gproduced. The measure provides
an illustrative impact of the area in hectares iregufor the current consumption
patterns of an average individual. It has alsoexte be informative on the impact of
human economic activity on natural capital (Whi@®2). An ecological footprint is
calculated by taking available data for the promuncand consumption of various

items in an economy such as food, energy or consgowls, and estimating the land
area per capita for each item by dividing the ahnaasumption of that item by the
average annual yield of the same item (Rees andk&viaggel 1996). The ecological
footprint of Queensland and Brisbane has been ledéxlifor 2007 and identifies that
Queensland and, significantly, Brisbane are wedlalthe critical world supply of

productive land.

Speirset al.(2007) have reported that on average a Queenstaigdent has an
ecological footprint of 7.19 global hectares whighup to three and a half times
higher than the average world resident. The ecodddootprint is even higher in the
Brisbane city statistical area with some suburlzsvéing a footprint above 8.5 global
hectares. A report prepared by WWF Internation@D@ estimates that the world’s
supply of productive land in 2003 was 1.8 globaithees per capita. The high
ecological footprint for Brisbane suggests thatditg is well above the sustainable
threshold highlighted in the WWF International (BD@eport. An ecological footprint

can be viewed as an indicator of sustainabilits global context.

Some research has expressed doubts about the mileippdnderpinning the
calculation of the ecological footprint by suggegtit does not account for
biophysical setting, population size and per capit@asumption rates (Kayet al

2006) or that it is unrealistic to convert energg into land area to estimate the
required land to absorb carbon dioxide emissiong(&2000; McDonald and
Patterson 2004). For the purposes of this dissamtedn ecological footprint
adequately highlights the impact of people’s constion on the planet in a simple,
widely used and accepted format. This dissertatmas not critically examine the
merits or otherwise of the ecological footprintdietail, suffice to say that it has been
widely used in research and is a useful measunelmexamine the impact of human
activities in a comprehendible manner (White 208vgity such as Brisbane is
overextending its impact on biophysical resouroesally and globally according to its

ecological footprint and if it is to bring this dovtowards a more sustainable level
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then locally based production of some of the préglaonsumed may contribute to a
smaller footprint.

If the world is on a path towards a more urbanriithen urban ecology will need to
be a focus if we are to see a sustainable futuereniving in cities will be the norm.
Urban agriculture can contribute in a small waydoas stemming the cycle of cities
as consumers of resources and emitters of wagtee irganic waste was used to add
value to soils in urban and peri-urban regionstiecand utilised to produce food for
urban consumption, then it would help to reduceeit@ogical footprint of a city and

help contribute to a more sustainable pattern nfgmption (Nelson 1996).

A final influence to be discussed, is the notiorfedd miles’ associated with the
provision of produce in conventional agricultureldhe rising cost of energy and

what this may mean for the development of locatifegstems in urban areas.

3.4 ‘Food miles’ and rising energy costs

Much of the food consumed in the developed wodsdls great distances every day
to markets and final consumption. ‘Food miles’ msaeknowledgement that food is
often transported over vast distances, to marketgich the food being consumed is
often not available due to seasonal variationsefféctual growing conditions.
Supermarkets in developed countries have a widetyasf produce on display and
will usually be selling produce that is not in smatocally (Peters 1997). These
products require transportation over vast distantesder to satisfy consumer
demand for regular product purchases of partiayjaes of produce throughout the
year. Paxton (2005) points to two types of foodesithat include: (i) the
transportation of food within a country due to aigamised distribution system by
large-scale retailers and agribusiness; and @i}rtéinsport of food internationally.
The freedom of international trade can also ofe=ult in the importing and exporting
of the same food products. For instance in 199Utkemported up to 126 million
litres of milk while at the same time exporting 2Wdlion litres (Paxton 2005\Vhile
this process allows great variety and choice foisomers it also carries hidden and
not so hidden costs.

There are many implications of ‘food miles’ rangiingm environmental, social and
economic. The large national and internationaldradfood products relies on a

sophisticated network of road, rail and increasiragtfreight transport. This reliance
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on transport produces air pollutants, notably carlioxide emissions; is linked to
biodiversity decline through farm specialisatiom @onsolidation; and means that
money is often lost to local economies due to digt@oduction (Peters 1997; Paxton
2005). The expansion in the transport of food werdd can be related back to the

continued growth in urbanisation worldwide.

The discussion earlier on urbanisation highligtited in developed countries it is
common for the city to expand and push agricultarhe margins. It becomes
increasingly necessary to transport food in frogséhdistant sources and as wealth
accumulates in expanding cities of the developeddrso does the demand for a
wider variety of produce. The world trade in fooghanded three fold between 1961
and 2002 with 898 million tonnes shipped aroundwbdd compared to 200 million
tonnes 40 years earlier (Halweil 2004). Improvedht®logy and the industrialisation
of agriculture driven by mechanisation, inorgamidifisers and pesticides derived
from oil products have created a more specialiseldcancentrated agriculture
particularly in more developed countries. Speddilis and the need for fewer farm
workers, means that fewer people are living neacgs of production. This combined
with the improvements in food technology such &sgeration and cheap and
reliable transport involving containerisation haggicantly reduced costs and
created a system of agriculture in developed c@asthat is highly specialised and

reliant on distant, often international, marketsl{keil 2004).

The high-energy use in conventional agriculture imught high yields but this high
dependence on fossil fuel energy inputs can leaaxaenm food production vulnerable
to the price and supply of that fossil fuel. If fiature strategy for meeting the food
demands of a growing urban population depends etrémsportation and production
of distant foods then significant supply and ppeceblems may arise if fuel costs
continue to rise (Gliessman 2000). In terms of gme@mployed to produce food, it
has been estimated that the United States uséisiesnas much fossil fuel in
producing food as is returned in the food energghefproduce (Hawkeret al.

1999). Energy use is critical in not just agrictdtbbut also importantly in transport.
The popular media and the research community hastifated a future of reduced
energy production, particularly oil, which has beeknown as ‘peak oil’.

‘Peak oil’ is the point at which the productionriticknown reserves has reached the

halfway point, signalling an inevitable future afdalining oil production (Campbell
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2005). One of the earliest proponents of ‘peakwds M. King Hubbert, while
working for the Shell research laboratory predidtest US oil production would peak
in the 1970s (Deffeyes 2001) which subsequentlygataorrect. Utilising similar
methods to Hubbert, other researchers have loakite aeserves of world oil and the
majority agree that the peak in world oil is immiheThe results are varied but most
point towards a peak sometime within the first ¢graof the 21 century (Bentley
2005). If oil production is approaching a peak ttiminevitable decline may begin to

reveal itself through higher prices for oil.

The current estimates for the West Texas Interntediaide oil spot prices is
expected to average US$110 per barrel in 2008 whistgnificantly higher than the
2007 average of US$72 and again nearly doubleQfé average price of US$66
(EIA 2008). This may be an indication that peaki®@lready apparent. The impact of
declining oil production on Australia could be gu#tevere. Australia imports about
85% of its oil, balanced by its export of oil, doeing a highly urbanised country with
large sprawling cities that are dependent on thisieans that supply shortages will
likely have an economic and social impact on Alisti@&obinsoret al. 2005). The
issue of reduced energy supplies is a criticallehgk facing the world and may bring
rapid changes to the way societies in developedtdes in particular are managed.

Holmgren (2002) suggests that the industrial caltfrhigh fossil fuel use will
eventually have to change due to emerging energyneée which may then signal a
transitional period in which the principles of cengtion and recycling may come to
the fore. This is one of the more positive intetg@tiens of the future of energy
decline. Heinberg (2005) has a more pessimisti wikthe impact of energy decline
on American society in particular. He suggestsihged States and by association
the rest of the world, will suffer profound econanmpacts and societal problems
through energy decline. The future may likely beneahere in between if alternative
energy sources or further significant efficiencyngaare not achieved.

However there is evidence that in response toapigl increases in energy price in
1973-1974, technical and behavioural changes redeicergy use and contributed to
an increase in energy productivity particularhagriculture (Cleveland 1995). This
trend was also observed in Europe where a studobyy (1993) into energy use in

French agriculture found that in response to higimergy prices, farm energy use
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productivity increased significantly due to changetechnology and managerial

practices.

While changes in agricultural management and prasthave shown a reduced or
even more efficient use of energy, the changesigepin 1973-74 were politically
driven with prices easing when the crisis abatée dontemporary price changes are
for the most part due to rising demand in emergicghomies such as China and
consumption growth generally, outstripping prodoctgrowth (EIA 2008). This
suggests that higher prices may now be the northidfis the case then conventional
agriculture that derives much of its viability froon based energy, may be
challenged. The cost of transport is a large corapbaf the energy used throughout
the world. In 2003 the world’s largest consumeg, thmited States, consumed
approximately 20 million barrels per day of whigbotthirds was for transport
(Hirsch 2005). Significantly higher transport costay alter the landuse patterns that
have emerged through past periods of cheaper @ditheap transport.

The previous discussion of urbanisation highlighteat as urban centres expand,
agricultural land close to the city is often subsdrby alternative land uses. Due to
the relatively cheap transportation costs and telcigical enhancements such as
refrigeration, agriculture has been seen as a nosAwactivity and has been pushed to
the periphery. Johann Heinrich von Thinen devel@yedconomic land use model
that examined the relationship between transportatosts and agricultural activity in
the 18" century. This land-use model sought to explaim with increasing distance
from the market or town centre, agricultural larsgwill change from high value,
perishable crops, to produce and animal produeitsaite cheaper to transport and
have lower value (O’Kelly and Bryan 1996). Traditadly, highly valued and
perishable agricultural products such as saladsgnggetables and milk would be
located close to markets because the cost of twanspm distant areas would be too
high or they may not reach market in a suitabledd@n. In many circumstances von
Thinen’s model appears to adequately explain tagasgattern of agricultural
production surrounding urban areas. Ewald (19%@ddn O’Kelly and Bryan 1996)
found that agricultural zones in colonial Mexica@aaed closely with von Thiinen’s
principles such that the spatial arrangementsagscwere dictated by the distance to
markets. As transportation costs decrease thohgladequacy of the model begins to

diminish.
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The agricultural pattern surrounding many developé@ds including Brisbane is one
that has arisen as a result of cheap transportatidriechnological improvements
(Halweil 2004). The question could be posed thahiérgy costs continue to rise
according to the arguments outlined in this disicussnight agriculture become more
acceptable or even viable closer to the city? DHewing section will outline the
opportunities available to the urban farmer in@xng, highly urbanised city like
Brisbane within the backdrop of a future of risemgergy costs and evolving food

sentiments.
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4. Opportunities for Urban Agriculture in Brisbane

The influences discussed in detail have stateghiiesophical case for urban
agriculture.The convergence of the three issues: that isgrisiterest in local foods;
increasing urbanisation; and the rising cost ofdpmrtation, may start providing
opportunities for an alternative approach to emefpere may also be a practical
case for an urban agriculture that is flexible dgdamic and takes advantage of the
benefits, and mitigates the challenges outlinegipusly. Many conventional
cropping guides point to high start-up costs, highiable costs and a minimum land
base in order to establish an enterprise that ragyrtfitable in the medium to long-
term (Fulleloveet al. 2004; Napier 2004; Wrighdt al. 2005). This approach to
farming is conventional in the sense that producisafocussed towards high inputs,
using mechanisation and is reliant on high outpeitg to compensate for the prices
received in the wholesale produce markets. Evidéooe current urban farming
practitioners suggests that this high cost patnterprise development is not
necessary for the urban agriculturalist and a raooessible low cost, low technology
approach can be successful (Coleman 1995; Able®@8; Batzewich and
Christensen c¢.2005a; Ableman 2005). A key functibsuccess for the small-scale
farmer is the marketing of produce through direathkats. Direct marketing through
farmers markets for instance, is a place wherepreducers can perfect growing
skills and get a sense of consumer preferencefimamcially low-risk setting
(Bachmann 2002).

The following section outlines the opportunitiesidable to the urban farmer to
develop a small-scale intensive form of agricultwtrech takes advantage of the
inherent benefits of growing close to markets. bapefits primarily include cheaper
transport costs and a greater retention of revéone direct markets. An intensive
production model is also proposed that directlyradgskes the converging influences
driving the development of urban agriculture. Thigam farmer in Brisbane is well
placed to take advantage of these influences apdramities due to its advantageous

subtropical growing conditions.

4.1 Environmental advantages

Brisbane’s climate is humid sub-tropical which gaitlg has a wet summer with
associated high temperatures, and mild, dry win@imate data for 100 years from
the Brisbane Regional Office weather station shuav Brisbane’s average annual
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maximum temperature is 258G and the average annual minimum temperature is
15.7C (Bureau of Meteorology 2008). In terms of humamfort in relation to
climatic conditions, studies by the American SocitHeating, Refrigerating and
Air Conditioning Engineers (1960 cited in BureauMxéteorology 1983) claim that
people feel heat and cooling discomfort when eiffedemperature is above &7 or
below 15C. Brisbane’s average maximum and minimum tempegatcompare
favourably with this data. Brisbane’s mild temparas and high average annual
rainfall of 1149 mm (Bureau of Meteorology 2008@provide favourable
conditions for plant growth. This is evident in pascounts of vegetation
communities along and adjacent to the BrisbanerRive

Originally, vegetation in the Brisbane region cetesil of closed forest and rainforest
communities along the river and tributaries witheegent hoop pineXraucaria
cunninghamij and Moreton Bay figsHicus macrophyllopening up td&cucalyptus
communities further from the river (Young 1990)great proportion of the native
vegetation in Brisbane has been removed due towudeaelopment with significant
stands of remnant or modified vegetation only renngi on steep lands or in areas
with poorer soils (Beckmanet al. 1987). The distribution of vegetation communities
is closely related to soil differences, primaritjlstructure and moisture retention
characteristics. Brisbane’s soils are closely eeldb the climatic influences of high
rainfall and high summer temperatures which haeenpted weathering and mineral

leaching.

Beckmanret al. (1987) describes the most common soil types througBrisbane as
red and yellow podzolic soils which are duplexsaibnsisting of a distinct loamy A
horizon with a red or yellow-brown clay B horizdrat is moderately to strongly
acidic due to leaching. According to Isbell (1996} zolic soils with these
characteristics can be translated to Kurosol soileke more recent standardised
Australian soils classification. Northcageal. (1975) notes that podzolic soil types
are often used for horticultural pursuits includmgtivation for vegetable cropping.
Other soil types prevalent in Brisbane that havenbmonsidered suitable for cropping
in the past include the alluvial soils surroundingeks and the red earths and
krasnozems particularly in the suburbs of SunnylmarkRuncorn (Beckmaret al.

1987). Brisbane has the advantage of favourabieatic and soil characteristics and
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when combined with the converging influences déscriearlier make a strong case
for the development of urban agriculture.

4.2 Techniques and marketing opportunities

This section describes the opportunity that exigtgrowing high value crops for
local direct markets. Growing techniques from aroagmic perspective are not
considered in detail, rather the focus is on gdmpmaciples. The urban grower has
many and varied marketing and selling opportunities to the fact that they are
positioned within an urban environment. These omities include farmers markets,
direct selling to restaurants, road side or fare stalls, and community supported
agriculture (CSA) to name a few of the more commmathods. Two similar
agricultural systems outlined below, describe aenafdagriculture whose techniques
can be replicated in any city, although individpedduction of high value crops will
be dependent on local preferences and growing tonsi Both systems involve
intensive vegetable production where most of theehits are derived from the quick

turnover of high value crops and the proximity feé production to ready markets.

Coleman (1995) has sought to develop a vegetabtiuption system based on four
key areas which include: (i) simplified producti@thniques; (ii) using efficient

small machinery and tools; (iii) a system that mxuexpenses on external inputs; and
(iv) marketing produce in a way that will bring theeatest return. Elliot Coleman
intensively farms 6000fin the state of Maine in the north east of thetéthStates

and grosses US$100,000 per year in an environanhéas a limited growing season
(Ableman 2005). A similar system on a smaller sbale a model that can be applied
on a single site or over multiple sites, often @ople’s backyards or in available

public open spaces depending on negotiated arrargsiwith local councils.

Satzewich and Christensen (c.2005a) have coinedradalled ‘SPIN farming’ which
stands for small plot intensive farming. This isarket gardening system that
employs intensive farming techniques in a smakardising organic growing

methods that can include crop rotation, green magucompost and natural soll
amendments. The key features of this type of ‘mamamnt intensive’ agriculture are:
(i) an intensive relay cropping systems to get mmaxn yield throughout the growing
season; (ii) a balance between high value and tosggsonal crops to ensure a variety
of produce is available; (iii) revenue targeting éach cropping bed; (iv) direct

marketing of produce through farmers markets usingvative pricing structures; (v)
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the use of hand labour and small machinery; anpdhfinimal capital equipment and
operating overheads (Satzewich and Christense@%a20

Both systems are focussed on producing from smedisawith minimal capital
outlays while seeking maximum returns through dinearketing. Each system also
employs a bed layout system that measures apprdingit (<1 m) wide which
includes a 1ft (~30cm) access path per plot. Tlseesys differ with bed length.
Coleman (1995) suggests using a 100ft (30m) bed:hakould make up to 57 beds
from a 2000rfi plot measuring approximately 60 x 34 metres. Setteand
Christensen (c.2005a) suggest using a bed meaapprgximately 25ft (7.6m)
which make approximately 240 beds possible in @&6@rea. The urban farmer has
to think creatively when considering which bed szémplement. A multi-site inner
city operation such as that documented by SatzeandhChristensen (c.2005a) will
benefit from the smaller bed sizes whereas a laygeration on the peri-urban fringe
may be able to implement larger beds successfliig.premise behind smaller beds
is a combination of an acknowledgement of the ssnatiore dynamic bed system
needed for an urban farm and the targeting empltayedsure a revenue potential is

reached (Satzewich and Christensen c.2005a).

Satzewich and Christensen (c.2005a) target a getws of US$100 per bed per
cycle, with total bed revenue of US$300 per growsagson which represents three
crops per marketing season. At the time of writimg Australian dollar was just
below parity with the US dollar, which makes direomparison plausible in this
instance. The return highlighted for each bed setaon high value crops that are
consistently in demand at farmers markets. Thegasaire often highly perishable
and when produced locally with minimal transpord &@arvested close to the time of
sale are often keenly sought by farmers’ markebopat(Shores 2008). Other crops
grown for consistent revenue over longer periodshave lower targeted revenue per
season but form an important component of econamicbiological diversity for the

urban farmer.

Suitable high value crops for Brisbane are depenaieithe specific climate

requirements of the crop. Many of the leafy gretbas are highly perishable but also
in high demand require cool growing conditions. S&eclude daytime temperatures
less than 2% and night temperatures di@in order to germinate correctly, develop
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suitable leaf material before flowering, and preaweiting during harvest (Dimsey
and Vujovic 2005). Brisbane’s average temperataresuitable to leafy greens;
particularly between March and November where tlegage maximum temperature

is 24C and average minimum temperature iSCl@ureau of Meteorology 2008).

Some of the more suitable high value leafy greeaside; immature or ‘baby’
spinach $pinacia oleracek lettuce mixesl{actuca sativaand rocketEruca sativa.
Other high value crops suitable to the small-soadeket farmer include spring onions
(Allium fistulosuny, and herbs such as coriandéofiandrum sativunand basil
(Ocimum basilicum Other high demand but longer-seasoned cropgdedjarlic
(Allium sativuny, carrots Daucus carot® small cherry-sized tomatodsyCopersicon
esculentumand potatoesSplanum tuberosunif space permits. The inclusion of
longer season crops is an important strategy osthall-scale farmer in terms of

economic and ecological diversification.

A common problem with conventional agriculturehs toss of biodiversity.
Agricultural systems can become vulnerable to ficamt costs and potential crop
losses from insect pests when monocultures predamigstablishing a diverse
cropping system has a number of positive aspeatsriblude: (i) a varied plant
architecture that may support populations of nagnedators; (ii) enhanced soil
protective capacity through sound crop rotatioi$;réduced dependence on soll
ameliorations; and (iv) the stability of economaturns with crops producing over an
expanded period (Altieri 1995). Satzewich and QGéanisen (c.2005b) suggest that
market demand for a variety of produce and goaahifag practices require the
growing of longer-season produce. This is alsogettmn that a limited variety of
crops are vulnerable to weather, pest and diseabéems. Both high-value and
longer-season crops can work under a price taggé&imula. However, in order to
achieve worthwhile returns the high-value cropsutthéorm the greater component
of the operation.

Satzewich and Christensen (c.2005a) outline a paiggeting system that suggests
setting the price at $3 per unit and $5 for twasuof produce. However, each unit of
produce will be different. For example, a standard for bagged produce such as
leafy greens might be 120 grams and a standardarrbunched produce such as
spring onions, radishes or coriander might be besdi eight individual plants. The

marketing norms of each farmers market will ultiefatdetermine the appropriate
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standard unit for each grower. These price-targdbnmulas are important for the
direct marketing of produce so that the urban granay achieve a balance between

high returns and an adequate throughput of produce.

In order to get a sense of the applicability of phiee setting and targeting strategy
employed by the SPIN farming approach, a survdhrafe representative farmers
markets was undertaken over a period of three wieeRasbane. There are numerous
markets selling produce provided by growers andliers in Brisbane. Three markets
located in the inner suburbs were chosen on this tiest they were a regular weekly
format and sold a range of fresh produce. The tloeg established inner city
markets visited were: the Northside Markets basé@tliadah, seven kilometres from
the centre of Brisbane; Hotel Broadway’s Grower'arkét located at
Woolloongabba, less than two kilometres from thetreeof Brisbane; and the
Northey Street Organic Market, located in Windsmslthan three kilometres from
the centre of Brisbane.

The produce survey was informal and relied on peleecks of commonly demanded
produce including mixed bags of lettuce leaves aahikags of spinach and rocket,
individual bags of spinach and rocket, bunchedngponions, and bunched coriander.
These crops represent high value, highly perishatdducts suitable to the intensive
urban farming systems described earlier. Tableotstihe results of prices surveyed

at the three markets.
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Table 1. Survey showing average prices from thnégbBne markets 2008

Spinach &

Lettuce mixes Spring Onion Herb bunches
Market Rocket bunch
unches
(bagged) (variants)
Northside
$2.00/120grams - $2.00/bunch -
Markets
Broadway

Grower's  $2.50/120grams  $2.50/120 grams  $2.00/bunch 8 $.60h §
Market

Northey St
Organic $3.50/130grams - $3.00/bunch 10 $2.00/bdinch
Market

Each producer was remarkably similar in terms afipg at each market which
according to Byczynski (2008) confirms that vendans well aware of each others’
prices but do not necessarily try to compete wattheother by offering the lowest
price. This is not a comprehensive survey and igmanany other sought-after
produce such as carrots and tomatoes. The resuitstfie survey do indicate though
that the price targeting approach outlined eaisier useful assumption upon which to
base a detailed gross margins analysis to detertmgnprofitability of a small-scale

intensive cropping system catering to direct market

Based on the assumptions regarding price targagiogying system and bed
structure, further sensible assumptions can beamraglto get a sense of the
opportunities that may exist for an urban farmegréss margins analysis is a simple
way to calculate the potential profitability of@n-input, small-scale agriculture

focussing on high-value crops for niche markets.

% Coriander Coriandrum sativum)

4 Basil Ocimum basilicuth
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5. Economic Viability of Urban Agriculture in Brisbane

Economic viability was highlighted earlier in thdssertation as an important element
to the re-development of urban agriculture in sisech as Brisbane. A gross margins
analysis is often a useful way to determine thenenuoc viability of a potential
enterprise. It is also a useful basis for compacmgpeting enterprises for that
particular site. A gross margin is the differeneéween gross income and the variable
costs of an enterprise.

In this particular scenario, the variable costsude all the costs associated with
growing and bringing crops to market every gronsegson. The gross margins
analysis in this section examines the costs anehpiat revenue of a small-scale
farming operation that sells through one or morm&as markets and for customers
through a dedicated CSA. Fixed costs are the gpacosts associated with the
enterprise and can be considered to be the purchaseerprise assets. This
hypothetical scenario requires reasonable assungottobe made regarding the
available land base required and the resourcesddedadhere to the targets set for
the operation. The assumptions outlined below Heen conservatively estimated
and represent a starting figure through which aendletailed individual farm budget

can be framed before implementation of the enteepri

5.1 Land base and resource assumptions

Unlike conventional vegetable growing enterprigies,techniques outlined earlier can
be implemented over a much smaller area due tmtéesive systems used. Land and
labour available to the urban grower will ultimgteletermine the eventual size of the
land base. In the case of a multi-sited growinggmise where the crops are spread
over many sites of varying sizes, the grower walé to carefully negotiate access
and water use with the owners of each site. Thighsre the creativity and dynamism
of urban agriculture will come to the fore. Forstigross margins analysis, a single site
in a peri-urban location on Brisbane’s peripheril aé used to minimise the
assumptions about site negotiations between granetand holder. The key

assumptions with respect to the land base for thgsgnargins analysis are:
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Assumption 1) A single site with up to 2000havailable for growing. Coleman
(1995) and Satzewich and Christensen (c.2005a)d@best an intensive
farm of 2000ris approaching the upper limit for a full-time imiiual and
may still require temporary labour at critical tisne the harvesting and

processing periods.
Assumption 2) Peri-urban location within 25 kilometres from maske

Assumption 3) Access to water from a dam or underground sourost &f

water is not accounted for and is assumed to bestarad.

Assumption 4) The 2000rfi land base is assigned according to high-value and
longer-season cropping. Satzewich and Christercs2@d5c¢) suggest that a
useful guide to segmenting high and longer-seasmpsan a small farm is to
apply a 75/25 rule whereas larger areas can devote land to bi-relay and
single-season crops. For this gross margins asadyisind apportionment rule
of two-third of the land to high-value crops anck¢hird towards longer-

season crops will be implemented.

Assumption 5) Bed size is standardised to 10m long by 1m wickfan
access path with 10 beds per plot. This creatgg®6 of 200 beds across the
2000nf land base. Based on assumption 4, the high-vaaps will occupy
13 plots with 130 beds and long-season crops wilipy 7 plots with 70
beds.

5.2 Operational assumptions

Assumption 6) Marketing period of 35 weeks from March to Novembéris
timeframe targets the most appropriate growingaokfor the high-value

crops outlined earliér

® Other longer growing summer crops such as pumgKinsurbitaspp.), watermelongftrullus
vulgaris), beansPhaseoluspp.), or eggplanSplanum melongeha&an be grown in Brisbane and
marketed during the summer period of December boUgey. This would extend the marketing season
and potentially increase revenue. However, to sfinghlis analysis a summer crop scenario has been

omitted.
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Assumption 7) Farm labour is based on a single person workirgifak.
Extra labour for harvesting and processing mayel@ired throughout the
marketing period. Extra labour and calculationslémour costs have not been

included in the initial gross margins calculation.

Note: Farming is not necessarily a 9am to 5pm, fiveagayking week. The time
required to engage in activities such as bed pagipar, planting, fertilising, weeding,
irrigation, harvesting and processing produce farkat require long hours.
Satzewich and Christensen (c2005d) have notecttteat a modest operation
focussed towards a weekend farmers market willireaqup to 55 to 60 hours per
week, not including time selling and other markgtaetivities. This equates to
approximately 11 to 12 hours a day, five days akweith at least an extra half a day

spent at the farmers market.

Assumption 8) Capital equipment depreciation is not includechia t
calculation. Forward estimates of inflation on aaie costs are estimated at
4% and are based on the consumer price index (@P¥)arch 2008 (ABS
2008b). Business enterprise taxation has also é&ednded from the variable
costs as inclusion would require unreasonable agtisnof depreciation, and
associated tax deductable business costs. Anyrépayment for capital
equipment has also been excluded.

5.3 Fixed and variable costs

Using these assumptions, Table 2 shows the assfixeddcosts for the hypothetical
enterprise. Considerations have been given todbeisition of used equipment for
some of the capital equipment purchases. Totadlfoapital costs required to
establish the enterprise ranges from $8450 to $28&pending on the purchase of
used or new equipment. The low start-up costs aeflection of the small scale and,
management rather than machine intensive produoimfels developed by Coleman
(1995) and Satzewich & Christensen (c2005a). Tahllestrates the estimated
variable costs required to operate this small pnite¥. Seasonal variable costs are
contained below $7625. Keeping the variable cosvwads due to the labour intensity
of the operation based on a sole operator modbbulawvage rates have not been

accounted for in the gross margins analysis buinmestigated in a separate analysis.
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Table 2. Estimated fixed capital costs

Estimate Price $

Equipment Assumptions
(used - new)

Walk-in cooler Dimensions: 1800x1200x2100 . 15C8000
Rotary hoe Petrol 5.5HP, 600mm wide. 1500 — 3500
Irrigation equipment Pump and hoses, fittings. 1500
Farmers market display — Metal framed folding tables plus
table, banner, information stand shelter. 1000
sheets All equipment purchased new.
Garden seeder Average used and new price. 150 — 360
Post-harvest area Dedicated benches, sinks and

storage room for equipment eg. 1500

digital scales.
Harvest & processing Salad spinner $350 plus assorted 800
equipment bins for harvesting and sorting.
Farming tools (hoes, shovelUsed or new garden equipment
wheel barrow, soil blocker) plus soil blocker for seedling 500

Vehicle

propagation.

Assumed available or purchase of
N Nil — 15000
a used utility.

Total fixed costs

8450 to 29160
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Table 3. Estimated average variable costs for 88kvgseason

ltem Assumptions Cost per season $

Farmers market fees $75/week (averaged across two 2625
weekly markets).

Public liability insurance $10/week for $10,000M00

_ 350
Farmers Market insurance.
Transportation costs (Petrol) Petrol: 20Itr(for &B@) x 1200
$1.60/Itr x 35 weeks.
Vehicle maintenance 2 services per year @ $250. 500
Seeds & plant sets High value crop seeds of various
amounts & lower value plant 1200
sets — approximate.
Soil amendment (purchased5 - 10 tonnes compost applied
compost, rock phosphate, every year. 106
plus other organic additions)Note: not necessary if soils tests
indicate suitable fertility.
Cooler utility costs Electricity and maintenance. 003
Irrigation costs: pump and Petrol and replacement parts and
hoses maintenance and servicing. 250
operation
Sales bags/containers ~ 9000 large zip lock bags @
$80/1000; plus ties for bunching 800
crops.
Total variable costs 7625

® After year 1, composting and the use of locallyrsed organic materials should significantly reduce
the cost of soil amendments. An important way dranrfarmer can reduce costs further is to ‘tap into
the organic waste stream of a city. By using lgcallailable organic material a farmer can contgbut
towards a more complete nutrient loop. Howeverttiersimplification of this gross margins analysis

the current variable cost will be used across ediry.
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5.4 Revenue and gross margin calculation

Each crop will yield differently according to mamagent and the normal differential
biomass produced by different crops. However amageeestimate of unit numbers

can be given for a bed. An example such as lo@gddttuce grown at four rows per
bed can expect to yield approximately 700 gramdipear metre (personal

observation). This type of yield would allow fdd,5.20 gram bags of lettuce leaf.

Assumption 9) Conservatively target an average yield of 40 ypetisbed, three
times per season across the range of high-valukipeo Based on
assumptions 4 and 5, the high-value produce seofithe farm should target
15600 units per season across 130 beds. The lsegson produce will
produce fewer crops per season but averaged outlm/eeason and over the
range of produce types, can be estimated to prosllicmits per bed resulting
in 4200 units per season.

Assumption 10) With consideration given to the market survey rissuharket
price has been targeted at $2.50 per standardfumibduce. For simplicity,
the subscription fee paid by customers in the €8s been included in the

calculations of revenue.

Table 4 shows the total estimated units produceasache 2000fand base for
high-value and longer season crops. If all prodsi@®ld based on the targeted

yield/price formula then just under $50000 can tlEeved.

Table 4. Expected unit/revenue combination baseBRdB0 per unit.

Crop type Units Revenue ($)
High-value 15600 39000
Longer season 4200 10500
Total 49500

" An example CSA subscription could take the forn$bs/week per subscription over a 35 week
marketing period. If 30 members subscribe to th& ,Geasonal start-up revenue of $15750 could be
achieved. These are conservative estimates of reemm a CSA. Urban Partners (2007) provide
evidence from a financial survey of Somerton TardsHin Philadelphia that shows 2006 revenue

from their CSA subscriptions amounted to US$2490Mf46 members over 22 weeks.
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Any business takes time to implement efficient pcas and build customer support
and loyalty. To reflect the notion of ‘experienadglting’, an assumption has been

made regarding the revenue generation capacityeoénterprise.

Assumption 11) The first year will encounter operational and mérige
problems unforseen to the operator. To reflect this assumed that revenue
will require at least three years to achieve themoal returns outlined by
revenue targets. Revenue is scaled back in thevicsyears to reflect the

implied learning curve.

Note: Urban Partners (2007) have examined the iecamal expenses for Somerton
Tanks Farm from 2004 to 2006. Their data showsain revenue each year that has
been attributed to on-farm learning and improvedket@ng skills attained over the

three years.

Table 5 examines the gross margins based the pieggsumptions. Inflation is
assumed to be 4% per year in line with assumptidrh8 data show that in the first
year revenue has been limited to a capacity of &beéflect an estimated reduced
working capacity while techniques are perfecteddBction and revenue is ramped
up to 90% in year 2 and finally 100% in year 3. §dassumptions are based on the
full productive use of 2000Mm

Table 5. Three-year gross margins scenario

$lyear 1 $lyear 2 $lyear 3

@ 75% capacity @ 90% capacity @100% capacity

Total revenue 37125 44550 49500
LESS
Total variable costs 7625 7930 (4% CPI) 8247 (4% CP
GROSS MARGIN 29500 36620 41253

The favourable gross margins result in Table Sdees calculated without
accounting for labour costs. While assumption Tiwed that the enterprise is sole
operated, it is useful to get a sense of the basipeofit or loss when a wage payment

is made for the 60-hour working week over the 3&kwmarketing period. The fruit
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and vegetable industry growing award wage is auibeinchmark for this enterprise.
It classifies the rate of pay for farm labour waitk$528.40 for a 40 hour period
(Queensland Government 2006). This equates to aryhate of $13.21. Table 6
shows the profit results when a 60 hour workingkveeer 35 weeks is multiplied by
the hourly farm labour rate of $13.21, and cal@dais a seasonal wage of $27741.
After wages are accounted for, a profit is expeatezhch of the three years,

assuming the standard award wage remains the same.

Table 6. Profit after accounting for wages

Year 1 ($) Year 2 ($) Year 3 ($)
Gross margin 29500 36620 41253
Profit after wages 1759 8879 13512

The combined profit after three years is $24,150r@presents an annualised rate of
returr? for the three years of between 95% based on @siment of $8450 or 28%
for an investment of $29160 (from Table 2).

The results from this gross margins and profit gsialshows a positive result over the
three years. It has been a conservative yet readisalysis of the productive capacity
of a single operator working a land base of 20D0rhe discussion throughout this
dissertation has alluded to the need for urbandesrio be creative and dynamic to
make full use of opportunities as they arise iudran setting. A creative farming
entrepreneur will be able to develop individua#iidred solutions and find
productivity gains in areas not addressed by thadyasis. Over time an experienced
farmer may also have access to more land to expager-season crops that are less

labour intensive but provide balance to the highwe@rops focussed upon above.

8 Annualised rate of return% = Total return + (Itvesnt x Total Years)
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6. Conclusion

If urban agriculture is to succeed and contributsifprely to an urban ecosystem then
it needs to be economically viable. Community gasdare an important
manifestation of urban agriculture in developedntoas and often serve as a
platform to educate and inspire urban residentsvé¥er they are not necessarily
vehicles for profit and may not be the approprratalel to promote the spread of
urban agriculture as a viable economic activityowvative farmers that integrate
themselves into the urban ecology of a city by ilagpmto the resources, materials
and services that exist in urban areas and inprovide resources, materials and
services for that urban area (Mougeot 2000), &edylito be sustainable and

economically viable.

An urban agriculturalist needs to be flexible amdavative in order to make full use
of the resources available whilst simultaneouslygating the challenges associated
with an urban environment. Brisbane is an affluatyt with a rapidly expanding
population. Much like other cities in Australia afie rest of the developed world, it
is also experiencing a rapid growth in the numbdaoners markets. Direct
marketing was identified in this dissertation as ohthe key elements to the viability
of small-scale farming. Entrepreneurial farmerd fanld significant success in niche
markets, such as farmers markets, where direcacbbéetween growers and
customers is the norm. Direct contact provides &snwvith instant feedback that can
be used to enhance products and further enharee satential. A dynamic small-
scale enterprise can quickly adapt to changinguwmoes sentiments and trends and
position their enterprise in the marketplace tetallvantage of these rapid changes in
sentiment and tastes. Larger organisations haee aftested heavily to produce
larger quantities and are less likely to move qyiak the short term, to take
advantage of changes in niche markets. Small-schbn farms with low start-up
costs and low operating costs can remain flexiblhé market. They are also more
likely to show resilience to the potential societatl economic threats posed by

rapidly changing circumstances, such as risingggneosts.

The three converging influences discussed in tisisedtation will have significant
Impact on society for the foreseeable future. Thstrsignificant of the three is the
challenge of rising energy costs. These are stilyalays; however the maintenance

of high oil prices is beginning to impact on soaldtabits and transportation
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networks. Agriculture in developed countries iselgtent on oil for transport and the
manufacture of agricultural chemicals and fertiis@ he maintenance of high oil
prices is likely to translate to higher food pricgsban agriculture is well positioned
because of lower transport costs to get produceatixets, but it will also benefit
from the higher prices in the marketplace. Moreonigntly it may serve to augment
these more traditional forms of agriculture duranggansition period away from the
current heavy reliance on fossil fuels. While thissertation has looked at the
economic viability of urban agriculture with partlar reference to three key
influences, there is still much critical researeleded into urban agriculture,

particularly in relation to its implementation irghly urbanised environments.

Future research may look to address key areasyhiglgvant to Brisbane. These
include identifying available land in public opgrases under-utilised by the public
and within close proximity to existing markets nsaortation networks and water
utilities. A geographic information system (GISu@bbe used in a collaborative
study with local councils to assess the availgbditland and utilities, and to assess
current zoning regulations. Other research migtitohe addressing the policy
framework and engaging with local councils to inpmate urban agriculture as a core
issue within their sustainability charter, to pmsiturban agriculture as an integral
part of the urban ecology of the city.



© Stuart Brown 42

7. References

Ableman M 19980n Good Land: The autobiography of an urban fa@hronicle
Books, San Francisco, California.

Ableman M 2005Fields of Plenty: A farmer’s journey in search eft food and the

people who grow jtChronicle Books, San Francisco, California.

ABS 1970,Year Book AustraliaCat. No. 1301.0, Australian Bureau of Statistics,
Canberra, onlinenww.abs.gov.auviewed 17 April 2008.

ABS 1992 Home production of selected foodstuffs, Australiat. No. 7110.0.
Australian Bureau of Statistics, Canberra, onlivav.abs.gov.auviewed &'
April 2008.

ABS 2004 Agricultural CommoditiesCat. No. 7121.0. Australian Bureau of
Statistics, Canberra, onlimevw.abs.gov.auviewed 17 April 2008.

ABS 2007 Australia's Environment: Issues and Tren@sat. No. 4613.0, Australian
Bureau of Statistics, Canberra, onlimew.abs.gov.apviewed &' April 2008.

ABS 2008a,Year Book AustraliaCat. No. 1301.0, Australian Bureau of Statistics,
Canberra, onlinevww.abs.gov.auviewed &' April 2008.

ABS 2008b,Consumer Price Index, Australia, March 20@sat. No. 6401.0,
Australian Bureau of Statistics, Canberra, onlimen.abs.gov.auviewed g
June 2008.

Altieri MA 1995, Agroecology:The science of sustainable agricult@féedition,

Intermediate Technology Publications, London.

Altieri MA, Companioni N, Cafizares K Murphy C, Ret P, Bourque M and
Nicholls CI 1999, ‘The greening of the “barrios”rth&n agriculture for food
security in Cuba’Agriculture and Human Value46, pp131-140.

American Society of Heating, Refrigerating and onditioning Engineers 1960,
Heating, Ventilating, Air Conditioning Guigd¥®0l.38 cited in Bureau of
Meteorology 1983The Climate of Brisbane Queensladdistralian Government

Publishing Service, Canberra.



© Stuart Brown 43

Australian Community Foods 2007, ‘Contacts in Qtiline
http://www.communityfoods.com.au/rego/featured Arsad State=QLD&userty

pe=gardenviewed 7' April 2008.

Australian Farmers’ Market Association 2003, ‘Aasitn Farmers’ Market

Association’, onlinenttp://www.farmersmarkets.org.awiewed 25" April 2008.

Ayers RU 2000, ‘Commentary on the utility of theotagical Footprint concept’,
Ecological Economics32, pp347-349.

Bachmann J 2002, ‘Farmers’ Markets: marketing amiress guide’, ATTRA,
online http://www.attra.org/attra-pub/PDF/farmmarket.pdewed & May 2008.

Beckmann GG 196%oils and Land Use in the Beenleigh-Brisbane ABeauth-
eastern Queenslan&oils and Land Use Series N0.50, Division of §d@SIRO,

Australia.

Beckmann GG, Hubble GD and Thompson CH 198i& Soil Landscapes of
Brisbane and South-eastern EnvirpB8®ils and Land Use Series No0.60, CSIRO,

Australia.

Bentley RW 2005, ‘Global oil depletion — methodakmyand results’ iProceedings
of the IV International Workshop on Oil and Gas [@¢&pn, 19-20 May 2005,
Association for the Study of Peak Oil and Gas, arslPortugal.

Bertinelli L and Black D 2004, ‘Urbanisation andgith’, Journal of Urban
Economics56, pp.80-96.

Bureau of Meteorology 2008, ‘Climate Statistics Aarstralian Locations’ online
http://www.bom.gov.au/climate/averages/tables/cv@2141 All.shtm| viewed
31° May 2008.

Bonny S 1993, ‘Is agriculture using more energy¥?emch case studyAgricultural
Systems43, pp51-66 cited in Cleveland CJ 1995, ‘Thedatiemd indirect use of
fossil fuels and electricity in USA agriculture, 1181990, Agriculture,
Ecosystems and Environmebs, pp111-121.

Brisbane City Council 2008, ‘Kerbside clean updira
http://www.brisbane.qld.gov.au/BCC:BASE:11895215@3PC 1761viewed
20" April 2008.




© Stuart Brown 44

Brown C 2003, ‘Consumers’ preferences for localyduced food: A study in
southeast MissouriAmerican Journal of Alternative Agriculturgol.18, No.4,
pp213-224.

Bryant R and Johnston TRR 199%yriculture in the City’s Countrysidd&elhaven
Press, London.

Byczynski 2008, ‘Don’t sell yourself short — keepuy prices up! Growing for
Market: Special Issyd-airplain Publications, Lawrence, Kansas, online

http://www.growingformarket.com/categories/200712#@éwed 14' April 2008.

Campbell CJ 2005, ‘The end of the first half of #ge of oil’, inProceedings of the
IV International Workshop on Oil and Gas Depleti@9-20 May 2005,
Association for the Study of Peak Oil and Gas, arsliPortugal.

Chaplowe SG 1998, ‘Havana’s popular gardens: swetée prospects for urban
agriculture’, The EnvironmentalistL8, pp47-57.

Cleveland CJ 1995, ‘The direct and indirect ustséil fuels and electricity in USA
agriculture, 1910-1990Agriculture, Ecosystems and Environmést, ppl11-
121.

Coleman E 1995The New Organic GroweChelsea Green Publishing Company,
White River Junction, Vermont.

Cook HF, Lee HC and Perez-Vazquez A 2005, ‘Allottseplots and crops in
Britain’ in Viljoen A (ed.) 2005Continuous Productive Urban Landscapes:
Designing urban architecture for sustainable citiBssevier/Architectural Press,

Amsterdam.

Deffeyes KS 2001Hubbert’'s Peak: The impending world oil shortageinceton

University Press, Princeton, New Jersey.

Department of Infrastructure and Planning 2@@&pulation and Housing Fact Sheet
Redland ShireQueensland Government, Brisbane, online

http://www.localgovernment.gld.gov.au/docs/corpefatiblications/planning/de

mographics/profiles/demographic_and_housing/rediatidviewed 29 May
2008.

Department of Natural Resources and Water 200%& Sduth East Queensland
Drought to 2007’, Queensland Government, Brisbanéne



© Stuart Brown 45

http://www.climatechange.qgld.gov.au/forecasts/s#fg/ drought 2007.pdf
viewed 18' April 2008.

Dimsey R and Vujovic S 2005, ‘Agriculture Notes:d@ing Lettuce’, AG1119,
online
http://www.dpi.vic.gov.au/DPI/nreninf.nsf/v/7ASDD®B3EAFF7TECA2574270
0087BEC/$file/Growing_Lettuce.pdfiewed 17 May 2008.

Drescher AW, Jacobi P and Amend J 2000, ‘Urban Fexlrity — Urban
agriculture, a response to crisis@tpban Agriculture Magazinevol. 1, No. 1,

online www.ruaf.org/node/10&iewed &' April 2008.

Drevins DM 2007 Chinese market gardens and gardeners on EnoggezakC&

Ithaca Creek: a talkAshgrove Historical Society, Ashgrove, Qld.

EIA 2008, ‘Short-Term Energy Outlook’, Energy Infeation Administration, online
http://www.eia.doe.gov/steviewed &' May 2008.

Ellis F and Sumberg J 1998, ‘Food production, uréa@as and policy responses’,
World Development/ol. 26, No. 2, pp213-225.

Ewald U 1977, ‘The von Thinen principle and agtierdl zonation in colonial
Mexico’, Journal of Historical Geographys, pp123-133 cited in O’Kelly M and
Bryan D 1996, ‘Agricultural location theory: von Gien’s contribution to
economic geographyRrogress in Human Geographi0, 4, pp457-475.

FAO 2001, ‘Feeding Asian CitieProceedings of the Regional Seminar: Food
Supply and Distribution to Cities Programnigangkok, Thailand 27-30
November 2000, onlinip://ftp.fao.org/docrep/fao/003/X6982E/X6982E0d.pd
viewed 29 May 2008.

Feenstra GW, Lewis CC, Hinrichs CC, Gillespie W @nd Hilchey D 2003,
‘Entrepreneurial outcomes and enterprise size indt&l farmers markets’,

American Journal of Alternative Agricultyreol.18, no.1, pp46-55.

Friends of the Earth 200Zpwards a Community Supported Agricultufeiends of
the Earth, Brisbane, onlirfgtp://www.foe.org.au/resources/publications/food-
and-agriculture/CSA%20screen%20view.pdéwed 28 April 2008.

Fullelove G, Wright R, Meurant N & Lovatt J 200@rowing tomatoes: before you
start, Department of Primary Industries and Fisheriagépsland Government,



© Stuart Brown 46

online http://www2.dpi.qgld.gov.au/horticulture/5218.htralewed 17 May
2008.

Garnett T 1996, ‘Farming the city: the potentiabidban agriculture’The Ecologist
Vol. 26, No. 6, pp299-307.

Gelsi EJ 1999Gardening in the street: Sociality, production as@hsumption in
Northey Street City FarnThesis, University of Queensland, online
www.cityfarmer.org/brisbane.htiviewed 7 April 2008

Gliessman SR 200@&groecology: ecological processes in sustainablécatjure,

Lewis Publishers, Boca Raton, Florida.

Govindasamy R, Italia J, Zurbriggen M and Hossak063, ‘Producer satisfaction
with returns from farmers’ market related activjtkmerican Journal of
Alternative AgricultureVol.18, No.2 pp80-86.

Halweil B 2004 Eat Here: Reclaiming Homegrown Pleasures in a Globa
SupermarketW.W.Norton & Company, New York, NY.

Halweil B and Nierenberg D 2007, ‘Farming the Gitjen State of the World 2007:
Our Urban Future Worldwatch Institute, New York, NY.

Hawkens P, Lovins A and Lovins LH 1999atural Capitalism Little, Brown &
Company, Boston.

Heimlich R and Barnard C 199&gricultural Adaptation to Urbanisation: farm types
in United States metropolitan ared$,S. Department of Agriculture, Economic
Research Services cited in Sommers, P. and Snfli994a) Promoting urban
agriculture: a strategy framework for planners ilmfth America, Europe and
Asia Cities Feeding People, IDRC, Ottowa, Canada. Report No. 8, online
www.idrc.ca/en/ev-2124-201-1-DO_TOPIC.htiewed &' April 2008.

Heinberg R 2005, ‘The likely impact of global oggk on the United States’ in
Proceedings of the IV International Workshop ondditl Gas Depletiqril9-20
May 2005, Association for the Study of Peak Oil &k, Lisbon, Portugal.

Hirsch R 2005, ‘Peaking of world oil production’ Rroceedings of the IV
International Workshop on Oil and Gas Depletid®-20 May 2005, Association
for the Study of Peak Oil and Gas, Lisbon, Portugal



© Stuart Brown 47

Hinrichs CC 2000, ‘Embeddedness and local foodesyst notes on two types of
direct agricultural marketJournal of Rural Studied 6, pp295-303.

Holmgren D 2002Permaculture: principles & pathways beyond susthility,

Holmgren Design Services, Hepburn, Victoria.

Howe J, Bohn K and Viljoen A 2005, ‘Food in timehd history of English open
urban space as a European example’, in Viljoendd) @005,Continuous
Productive Urban Landscapes: Designing urban amttiire for sustainable

cities, Elsevier/Architectural Press, Amsterdam.

IGD 2002,Consumer Attitudes to Food and Grocery Issues -allamad Regional
Foods IGD Business Publications, Letchmore Heath, Wdttoted in
Weatherall C, Tregear A and Allinson J 2003, ‘larsé of the concerned
consumer: UK public perceptions of food, farmingl &ying local’.Journal of
Rural Studies19 pp233-244.

lles J 2005, ‘The social role of community farmsl @ardens in the city’, in Viljoen
A (ed.) 2005Continuous Productive Urban Landscapes: Designirizan

architecture for sustainable citieElsevier/Architectural Press, Amsterdam.

Innovations for Local Farming 2008, ‘About uSomerton Tanks Farm — Fostering
Individual Farmer Innovationonlinewww.somertontanksfarm.org/abgut/
viewed 14" April 2008.

Isbell RF 1996The Australian Soil ClassificatiQi€SIRO Publishing, Collingwood,

Victoria.

Kaye JP, Groffman PM, Grimm NB, Baker LA and Poug&t 2006, ‘A distinct
urban biogeography?Trends in Ecology and Evolutipiol. 21, No.4, ppl192-
199.

Lee KN 2007, ‘An Urbanising World’ istate of the World 2007: Our Urban Future,
Worldwatch Institute, New York, NY.

Lyons ZD 2008, ‘What's ahead for farmers market&?gwing for Market: Special
Issue Fairplain Publications, Lawrence, Kansas, online

http://www.growingformarket.com/categories/200712#&@éwed 14' April 2008.




© Stuart Brown 48

Lyson TA, Gillespie Jr. GW and Hilchey D 1995, ‘Faars’ markets and the local
community bridging the formal and informal econom®merican Journal of
Alternative AgricultureVol.10, No.3 pp108-112.

Lyson TA 2004 Civic Agriculture: reconnecting farm, food, and aoomity,

University Press of New England, Lebanon, New Hédrps

Mbiba B 2005, ‘Urban and peri-urban agricultureeast and southern Africa:
Economic, planning and social dimensions’, in \&loA (ed.) 2005Continuous
Productive Urban Landscapes: Designing urban amttiire for sustainable
cities, Elsevier/Architectural Press, Amsterdam.

McDonald GW and Patterson MG 2004, ‘Ecological lpoots and interdependencies
of New Zealand regionsEcological Economicsh0, pp49-67.

Mougeot LJA 1994Urban Food Production: evolution, official suppoaind
significance (with special reference to Afric@jties Feeding People, IDRC,
Ottowa, Canada. CFP Report No. 8, onlinew.cityfarmer.org/lucTOC26.html
viewed &' April 2008.

Mougeot LJA 2000, ‘Urban agriculture: definitiorregence, potentials and risks,
main policy challenges’ in Bakker N, Dubbeling Mufiglel S, Sabel-Koschella U
and de Zeeuw H (eds@rowing cities, growing food: urban agriculture ¢time
policy agendaCities Feeding People, IDRC, Ottowa, Canada. REport No.

31, onlinewww.idrc.ca/en/ev-2571-201-1-DO_TOPIC.himiewed 8 April 2008

Mougeot LJA 2006(Growing better cities: urban agriculture for sustable

developmentinternational Development Research Centre, Ott@aaada.

Napier T 2004, ‘Field lettuce productiomgfact H8.1.40QFirst edition, NSW
Agriculture, online
http://www.dpi.nsw.gov.au/agriculture/horticultuwefietables/commodity/agfact
2/h8140.pdfviewed 17 May 2008.

Nelson T 1996, ‘Closing the loop//orld Watch Vol. 9, pp10-17.

Northcote KH, Hubble GD, Isbell RF, Thompson CH &wltenay E 1975A
Description of Australian Soil<CSIRO, Melbourne.



© Stuart Brown 49

O’Kelly M and Bryan D 1996, ‘Agricultural locatiotiheory: von Thiinen’s
contribution to economic geographirogress in Human Geograph30, 4,
pp457-475.

Odum HT 1971Environment, Power and SocigWiley-Interscience, New York.

Oxley Memorial Library and State Archives 19Risbane suburban history serjes
no.6. - New Farm, Oxley Memorial Library and thee@uosland State Archives,

Brisbane.

Paxton A 2005, ‘Food Miles’, in Viljoen A (ed.) 260Continuous Productive Urban
Landscapes: Designing urban architecture for susthle cities
Elsevier/Architectural Press, Amsterdam.

Pefa Diaz J and Harris P 2005, ‘Urban agricultuidavana: opportunities for the
future’, in Viljoen A (ed.) 2005Continuous Productive Urban Landscapes:
Designing urban architecture for sustainable citissevier/Architectural Press,
Amsterdam.

Peters J 1997, ‘Community food systems: Workingaa sustainable future’,
Journal of the American Dietetic Associatidfol 97, No 9, pp955-956.

Queensland Government 2006, ‘Fruit and Vegetabtevitig Industry Award — State
2002’ online
http://www.wageline.gld.gov.au/awardsacts/showBmp@Awards/F0810/5.1+W

age+ratesviewed 18' June 2008.

Rees W and Wackernagel M 1996, ‘Urban ecologiaatpionts: Why cities cannot be
sustainable and why they are a key to sustaingbilthvironmental Impact
Assessment RevieWol.16, Issue4-6, pp223-248.

Robinson BW, Fleay BJ and Mayo SC 2005, ‘The impécil depletion on
Australia’ inProceedings of the 1V International Workshop on#itl Gas
Depletion 19-20 May 2005, Association for the Study of Péakand Gas,
Lisbon, Portugal.

Rosset P and Benjamin M (eds.) 198He greening of the revolution: Cuba’s
experiment with organic agricultur@cean Press, Melbourne cited in Altieri

MA, Companioni N, Cafiizares K Murphy C, Rosset Buigjue M and Nicholls



© Stuart Brown 50

Cl1 1999, ‘The greening of the “barrios”: Urban agiture for food security in
Cuba’,Agriculture and Human Value&6, pp131-140.

Satzewich W and Christensen R ¢.2005a, ‘#1 Overyi8pin Farming: how to grow
commercially on under an agrenlinehttp://www.spinfarming.comAiewed &'
May 2006.

Satzewich W and Christensen R ¢.2005b, ‘#4 PuiRtN-farming into practice’,
Spin Farming: how to grow commercially on underaane, online

http://www.spinfarming.comAiewed 18 January 2007.

Satzewich W and Christensen R ¢.2005c, ‘#5 Lettggewing’, Spin Farming: how
to grow commercially on under an acnlinehttp://www.spinfarming.con/
viewed 18' January 2007.

Satzewich W and Christensen R ¢.2005d, ‘#6 SPIMakay work flow practices’,
Spin Farming: how to grow commercially on underaane, online

http://www.spinfarming.com/Aiewed 18 June 2008.

Sommers P and Smit J 19%®Fpomoting urban agriculture: a strategy framewodk f
planners in North America, Europe and Adtities Feeding People, IDRC,
Ottowa, Canada. CFP Report No. 8, onlinew.idrc.ca/en/ev-2124-201-1-
DO_TOPIC.htm)] viewed &' April 2008.

Speirs B, Gellender M, Kastelein J, Calverley A,dienzie C and Storey R 2007,
‘Sustainability’, in EPA, 2007State of the Environment 200Q3ueensland
Government, online

http://www.epa.gld.gov.au/environmental managemnseaié of the environmen

t/state of the environment gueensland 2007/stattheofenvironment queensl
and_2007_pdfiviewed 2° May 2008

Stephenson G and Lev L 2004, ‘Common support foallagriculture in two
contrasting Oregon communitieRenewable Agriculture and Food Systems,
19(4), pp.210-217.

UNDP (United Nations Development Programme) 198®an agriculture: food,
jobs, and sustainable citic NDP, New York, NY, USA cited in Mougeot LJA
2006,Growing better cities: urban agriculture for sustable development
International Development Research Centre, Ott@saada.



© Stuart Brown 51

Urban Partners 200Farming in Philadelphia: Feasibility Analysis andcei Steps
Report prepared for — Institute for Innovations.atal Farming, online
http://www.spinfarming.com/common/pdfs/STF_inst_fonovations_decO7.pdf
, viewed 11" June 2008.

Viljoen A and Bohn K 2005, ‘More or less: food fitwought’, in Viljoen A (ed.)
2005,Continuous Productive Urban Landscapes: Designirgao architecture

for sustainable citiesElsevier/Architectural Press, Amsterdam.

Weatherall C, Tregear A and Allinson J 2003, ‘lared of the concerned consumer:
UK public perceptions of food, farming and buyingdl’, Journal of Rural
Studies 19 pp233-244.

White TJ 2007, ‘Sharing resources: The global iiistion of the Ecological
Footprint’, Ecological Economig$4, pp402-410.

Winter M 2003, ‘Embeddedness, the new food econantydefensive localism’,
Journal of Rural Studied 9, pp23-32.

Wolf MM 1997, ‘A target consumer profile and positing for promotion of the
direct marketing of fresh produce: A case stutbdrnal of Food Distribution
Research28, ppl11-17 cited in Brown C 2003, ‘Consumergferences for
locally produced food: A study in southeast Missouxmerican Journal of
Alternative AgricultureVol.18, No.4, pp213-224.

World Bank 2000World Development Repo®xford University Press, Oxford.

Wright R, Deuter P and Lovatt J 20@&;0wing sweet corn: before you start
Department of Primary Industries and Fisheries,g@aland Government, online
http://www2.dpi.qgld.gov.au/horticulture/17703.htralewed 17 May 2008.

WWEF International 2004,ivinf Planet ReportAvenue du Mont-Blanc CH-1196
Gland, Switzerland cited in White TJ 2007, ‘Shanegources: The global
distribution of the Ecological FootprinEcological Economic$4, pp402-410.

Young 1990, ‘Vegetation of the Brisbane River’Davie P, Stock E and Low Choy
D (ed.) 1990The Brisbane River: a source-book for the fui#astralian

Littoral Society Inc., Moorooka, QId.



© Stuart Brown 52

Zhang KH and Song S 2003, ‘Rural-urban migratiod arbanization in China:
Evidence from time-series and cross-section ansillySaina Economic Review
14, pp386-400.



