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Absttractt

One fin every efightt Canadfian househoflds fis tfood finsecure. Thfis accountts 

tfor 12.7% otf tthe ttottafl popuflafion otf Canada. Food finsecurfitty, whfich retfers 

tto  finadequatte  and  finsecure  access  tto  tfood  due  tto  socfiafl,  physficafl,  and 

economfic  consttrafintts,  has  a  severe  etfectt  on  an  findfivfiduafl’s  heafltth  and 

weflfl-befing. The cfitty otf Torontto has many nefighborhoods tthatt tface tfood 

finsecurfitty  wfitthfin  tthefir  communfifies.  The  cfitty  aflso  has  an  abundance 

otf vacantt roottop space tthatt does nott compette wfitth otther urban uses. 

How  can  urban  agrficufltture  on  tthese  vacantt  roottops  heflp  fin  soflvfing 

tthe  probflems  otf  tfood  finsecurfitty  fin  tthese  vuflnerabfle  nefighborhoods? 

Currentt  urban  agrficufltture  pracfices  fin  Torontto  are  flfimfitted  tto  seasonafl 

communfitty tfarms afimed tto tfeed a handtfufl otf tthe popuflafion and tfocus 

on  enrfichfing  tthe  communfitty.  However,  research  dficttattes  tthatt  roottops 

can  be  used  tfor  tfood  producfion  usfing  tthe  prfincfipfles  and  ttechnoflogfies 

otf bufifldfing finttegratted agrficufltture (BIA). Butt flfittfle research fis avafiflabfle tto 

dfiscuss  how  urban  agrficufltture  on  a  bufifldfing  can  afid  tthe  tfood  finsecure 

popuflafion  otf  tthe  cfitty.  BIA  on  underufiflfized  roottops  across  tthe  tfood 

finsecure  nefighborhoods  fin  tthe  cfitty  otf  Torontto  can  actt  as  an  agentt  tto 

aflflevfiatte tthe chaflflenge otf tfood finsecurfitty. Thfis research finvoflves anaflyzfing 

exfisfing  bufifldfings  fin  dense  urban  envfironmentts  tthatt  have  fincorporatted 

BIAs  and  understtandfing  tthe  dfitferentt  tfarmfing  systtems  used  by  tthese 

bufifldfings.  Nefighborhoods  fin  Torontto  tthatt  sutfer  tfrom  tfood  finsecurfitty 

are  ttreatted  as  ttestt  sfittes  tfor  fimpflemenfing  tthe  researched  BIA  systtems. 

The BIA proposafl aflso afims tto ttrack tthe changes fin tthe day-tto-day flfitfe otf 

tthe bufifldfing resfidentts. Inttegrafion otf BIA wfitthfin tthe cfitty fis beneficfiafl tfor 

tthe peopfle, tthe urban envfironmentt, and cflfimatte change fin generafl. Thfis 

flocafl producfion otf tfood wfiflfl nott onfly conttrfibutte ttowards aflflevfiafing tfood 

finsecurfitty butt aflso brfing peopfle cfloser tto tfood producfion and reduce tthe 

fimpactts otf tfood producfion on tthe cflfimatte by reducfing tfood mfifles.
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Lfistt otf Ffigures

Ffig.	2.01.	 Venn	dfiagram	showfing	reflafion	otf	tfood	finsecurfitty	wfitth	rfightt	tto	tfood.	

Dfiagram by Autthor.

Ffig.	2.02.	 Sttages	otf	tfood	finsecurfitty.

Dfiagram by Autthor.

Ffig.	2.03.	 Food	finsecurfitty	sttafisfics	and	demographfic	datta	tfor	Canada.

Dfiagram by Autthor. 

Datta  rettrfieved  tfrom  :  “PROOF:  Food  Insecurfitty  Poflficy  Research,”  PROOF,  accessed  May  8,  2021,  https://prootf.

uttorontto.ca/aboutt-prootf/.

Ffig.	3.01.	 Roottop	Urban	Farmfing	fin	Chficago.	

Image  rettrfieved  tfrom  :  https://en.wfikfipedfia.org/wfikfi/Urban_agrficufltture#/medfia/Ffifle:New_crops-Chficago_urban_

tfarm.jpg

Ffig.	3.02.	 Urban	Agrficufltture	on	vacantt	cfitty	owned	pflotts	fin	Havana,	Cuba.

Image rettrfieved tfrom : https://commons.wfikfimedfia.org/wfikfi/Ffifle:SB081_Urban_agrficufltture_Havana.JPG

Ffig.	3.03.	 “Sofldfiers	otf	sofifl“	adverfisementt	postter	tfrom	tthe	worfld	war.	

Image rettrfieved tfrom : https://www.flfickr.com/phottos/43021516@N06/6945556427/fin/phottosttream/

Ffig.	3.04.	 “Nafionafl	War	Garden	Commfissfion“	adverfisementt	postter	tfrom	tthe	worfld	war.	

Image rettrfieved tfrom : https://www.flfickr.com/phottos/usdagov/6302880786

Ffig.	3.05.	 “Vficttory	Garden“	adverfisementt	postter	tfrom	tthe	worfld	war.	

Image rettrfieved tfrom : https://www.flfickr.com/phottos/bostton_pubflfic_flfibrary/2352741878

Ffig.	3.06.	 Types	otf	agrficufltturafl	pracfices	tfrom	tthe	mostt	rurafl	tto	tthe	mostt	urban	arranged	as	per	tthefir	producfivfitty.

Dfiagram by Autthor.

Ffig.	3.07.	 Percenttage	otf	Carbon	Emfissfions	due	tto	tfood	mfifles	by	dfitferentt	tfood	groups	fin	Canada.

Datta rettrfieved tfrom : Mefidad Kfissfinger, “Intternafionafl Trade Reflatted Food Mfifles – The Case otf Canada,” Food Poflficy 

37, no. 2 (2012): 171–78, https://dofi.org/10.1016/j.tfoodpofl.2012.01.002.

Ffig.	3.08.	 Percenttage	otf	carbon	emfissfions	emfitted	due	tto	tfood	producfion	cattegorfized	accordfing	tto	fland	use,	
crops,	anfimafls	and	suppfly	chafin.	

Datta rettrfieved tfrom : Hannah Rfittchfie and Max Roser, “Envfironmenttafl Impactts otf Food Producfion,” Our Worfld fin 

Datta, no. Journafl Arficfle (2020), https://ourworfldfindatta.org/envfironmenttafl-fimpactts-otf-tfood.

Ffig.	3.09.	 Comparfison	otf	tfood	mfifles	bettween	rurafl	tfood	producfion	and	urban	tfood	producfion.

Dfiagram by Autthor.

Ffig.	4.01.	 Inputts	and	outtputts	otf	bufifldfing	finttegratted	agrficufltture	(BIA).

Dfiagram by Autthor.
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Ffig.	4.02.	 Sttandard	Tempflatte	tfor	Precedentt	Sttudfies.

Dfiagram by Autthor.

Ffig.	4.03.	 Annuafl	Canadfian	tfood	requfirementts	per	year	fin	kfiflograms.

Dfiagram by Autthor.

Datta rettrfieved tfrom : “Food Sttafisfics: Anaflysfis,” Sttafisfics Canada, accessed Aprfifl 20, 2021, https://www150.sttattcan.

gc.ca/n1/pub/21-020-x/2009001/partt-parfie1-eng.httm.

Ffig.	4.04.	 Moutths	tfed	per	unfitt	area	(MFUA)	caflcuflafions.

Dfiagram by Autthor.

Ffig.	4.05.	 Canadfian	tfood	pflatte	and	fiflflusttrafion	otf	tfood	tthatt	BIA	can	grow	fin	365	days.

Dfiagram by Autthor.

Datta rettrfieved tfrom : Heafltth Canada, “Canada’s Food Gufide,” January 14, 2021, https://tfood-gufide.canada.ca/en/.

Ffig.	4.06.	 1	sq.	mtts.	cross-secfion	otf	finttensfive	green	rootf	BIA	systtem.

Dfiagram by Autthor.

Ffig.	4.07.	 Inttensfive	green	rootf	sankey		dfiagram	showfing	finputts	and	outtputts	otf	tthe	systtem.

Dfiagram by Autthor.

Ffig.	4.08.	 Ryerson	urban	tfarm.

Image rettrfieved tfrom : Expflorfing Afltternafives, Growfing Food fin tthe Cfitty - Urban Roottop Farm fin Downttown Torontto, 

Expflorfing Afltternafives, 2019, https://www.youttube.com/wattch?v=0SzTSepQuMU.

Ffig.	4.09.	 Ryerson	urban	tfarm	ttop	vfiew.

Image rettrfieved tfrom : Expflorfing Afltternafives, Growfing Food fin tthe Cfitty - Urban Roottop Farm fin Downttown Torontto, 

Expflorfing Afltternafives, 2019, https://www.youttube.com/wattch?v=0SzTSepQuMU.

Ffig.	4.10.	 Brookflyn	Grange	urban	tfarm.

Image  rettrfieved  tfrom  :  https://commons.wfikfimedfia.org/wfikfi/Ffifle:Brookflyn_Grange_Roottop_att_Brookflyn_Navy_

Yard_2.jpg

Ffig.	4.11.	 Brookflyn	Grange	urban	tfarm.

Image rettrfieved tfrom : https://commons.wfikfimedfia.org/wfikfi/Ffifle:Brookflyn_Grange.jpg

Ffig.	4.12.	 1	sq.	mtts.	cross-secfion	otf	roottop	hydroponfics	BIA	systtem.

Dfiagram by Autthor.

Ffig.	4.13.	 Roottop	hydroponfics		sankey		dfiagram	showfing	finputts	and	outtputts	otf	tthe	systtem.

Dfiagram by Autthor.

Ffig.	4.14.	 Denfizen	Bushwfick	Aerfiafl	Vfiew	otf	tthe	tfarm.

Image rettrfieved tfrom : Green Food Soflufions, Farm Amenfifies: Eco-Communfifies tfor Urban and Suburban Nefighborhoods 

(Agrfihoods) May 19, 2020, accessed Jufly 6, 2021, https://www.youttube.com/wattch?v=H8Y75QhYMUw.
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Ffig.	4.15.	 Denfizen	Bushwfick	roottop	hydroponfics	systtem.

Image rettrfieved tfrom : Green Food Soflufions, Farm Amenfifies: Eco-Communfifies tfor Urban and Suburban Nefighborhoods 

(Agrfihoods) May 19, 2020, accessed Jufly 6, 2021, https://www.youttube.com/wattch?v=H8Y75QhYMUw.

Ffig.	4.16.	 Parfis	exhfibfifion	centter	roottop	hydroponfics	tfarm.

Image rettrfieved tfrom : Euronews Green, The Worfld’s Largestt Roottop Garden Has Justt Opened fin Parfis, accessed Jufly 

6, 2021, https://www.youttube.com/wattch?v=OLh74U_zVLk.

Ffig.	4.17.	 Parfis	exhfibfifion	centter	hydroponfics	systtem.

Image rettrfieved tfrom : Euronews Green, The Worfld’s Largestt Roottop Garden Has Justt Opened fin Parfis, accessed Jufly 

6, 2021, https://www.youttube.com/wattch?v=OLh74U_zVLk.

Ffig.	4.18.	 1	sq.	mtts.	cross-secfion	otf	hydroponfics	greenhouse	BIA	systtem.

Dfiagram by Autthor.

Ffig.	4.19.	 Hydroponfics	greenhouse	sankey		dfiagram	showfing	finputts	and	outtputts	otf	tthe	systtem.

Dfiagram by Autthor.

Ffig.	4.20.	 Sky	Vfiew	otf	Lutfa	tfarms.

Image  rettrfieved  tfrom  :  https://commons.wfikfimedfia.org/wfikfi/Ffifle:Lutfa_Farms_Aerfiafl_vfiew_otf_Monttreafl_roottop_

greenhouse6.jpg

Ffig.	4.21.	 Vfiew	otf	hydroponfics	growfing	systtems	att	Lutfa	Farms.

Image rettrfieved tfrom : https://commons.wfikfimedfia.org/wfikfi/Ffifle:Lutfa_Farms_Monttreafl_roottop_greenhouse.jpg

Ffig.	4.22.	 Sky	Vfiew	otf	Sun	works	centter.

Image rettrfieved tfrom : Arfi Burflfing, “Sun Works Centter New York Cfitty”, 2011, https://www.urbangreenbfluegrfids.com/

projectts/sun-works-centter-new-york/, Used wfitth Permfissfion.

Ffig.	4.23.	 Sun	works	centter	fintterfior	vfiew.

Image rettrfieved tfrom : Kfiss + Catthcartt, “New York Sun Works Centter”, 2011, https://www.urbangreenbfluegrfids.com/

projectts/sun-works-centter-new-york/, Used wfitth Permfissfion.

Ffig.	4.24.	 Research	Centter	ICTA-ICP	Vfiew.

Image rettrfieved tfrom : Adrfià Goufla, “SResearch Centter ICTA-ICP · UAB / H Arqufittecttes + DATAAE”, 2014, https://www.

archdafifly.com/636587/research-centter-fictta-ficp-uab-h-arqufittecttes-dattaae, Used wfitth Permfissfion.

Ffig.	4.25.	 Research	Centter	ICTA-ICP	greenhouse	hydroponfics	systtem.

Image rettrfieved tfrom : Adrfià Goufla, “Research Centter ICTA-ICP · UAB / H Arqufittecttes + DATAAE”, 2014, https://www.

archdafifly.com/636587/research-centter-fictta-ficp-uab-h-arqufittecttes-dattaae, Used wfitth Permfissfion.

Ffig. 4.26. Rfice crops fin tthe flobby att Pasona urban tfarm.

Image rettrfieved tfrom : https://www.flfickr.com/phottos/dfimfittrfidtf/431851672

Ffig.	4.27.	 Tomatto	vfines	on	ttop	otf	contference	room	att	Pasona	ofice.	

Image rettrfieved tfrom : https://www.flfickr.com/phottos/dfimfittrfidtf/431851728

Ffig.	4.28.	 Sky	vegettabfles	roottop	greenhouse.

Image rettrfieved tfrom : Googfle Eartth
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Ffig. 4.29. Sky vegettabfles seedfing hydroponfics systtem.

Image rettrfieved tfrom : Googfle Sttreett Vfiew

Ffig.	4.30.	 Gottham	greens	roottop	greenhouse.

Image rettrfieved tfrom : NowThfis Eartth, Meett Vfiraj Purfi, CEO and Co-Founder otf Gottham Greens  | One Smaflfl Sttep | 

NowThfis, accessed Jufly 6, 2021, https://www.youttube.com/wattch?v=su8raXcuzTo.

Ffig.	4.31.	 Gottham	green	basfifl	pflantts.

Image rettrfieved tfrom : NowThfis Eartth, Meett Vfiraj Purfi, CEO and Co-Founder otf Gottham Greens  | One Smaflfl Sttep | 

NowThfis, accessed Jufly 6, 2021, https://www.youttube.com/wattch?v=su8raXcuzTo.

Ffig.	4.32.	 1	sq.	mtts.	cross-secfion	otf	moduflar	tfarmfing	BIA	systtem.

Dfiagram by Autthor.

Ffig.	4.33.	 Moduflar	tfarmfing	sankey		dfiagram	showfing	finputts	and	outtputts	otf	tthe	systtem.

Dfiagram by Autthor.

Ffig.	4.34.	 Mfiflk	cratte	moduflar	tfarm	att	Rfiverpark	Farm	fin	New	York.

Image rettrfieved tfrom : Urbana Farmer, Rfiverpark Urban Farm, accessed Jufly 6, 2021, https://www.youttube.com/

wattch?v=6zOBFe0mprk.

Ffig. 4.35. Mfiflk Cratte systtem dettafifls.

Image rettrfieved tfrom : Urbana Farmer, Rfiverpark Urban Farm, accessed Jufly 6, 2021, https://www.youttube.com/

wattch?v=6zOBFe0mprk.

Ffig. 4.36. Comparfison otf BIA and an urban tfarm.

Dfiagram by Autthor.

Ffig.	4.37.	 Barrfiers	Tabfle	tfor	tthe	tfour	systtems.

Tabfle by Autthor.

Ffig. 4.38. Sankey Dfiagram tfor tthe tfour systtems.

Dfiagram by Autthor.

Ffig.	5.01.	 Profifle	otf	cfitty	otf	Torontto.

Image rettrfieved tfrom : ttorontto by Pabflo Fernández Vaflflejo tfrom tthe Noun Projectt

Ffig.	5.02.	 Grocery	cattchmentt	areas	overflay	on	medfian	househofld	fincome	tfor	tthe	cfitty	otf	Torontto.

Map by Autthor. 

Datta rettrfieved tfrom :-

Food Dfisttrfibufion Pofintt (DMTI Spafiafl Inc.), accessed Jufly 2, 2021, http://geo2.schoflarsporttafl.fintfo.proxy.flfib.uwatterfloo.

ca/#r/dettafifls/_urfi@=6272129.

Profifle otf Income by Dfissemfinafion Area - Greatter Torontto Area, 2016 Census (The Regfionafl Munficfipaflfitty otf York, 

n.d.),  https://hub.arcgfis.com/dattasetts/york::profifle-otf-fincome-by-dfissemfinafion-area-greatter-ttorontto-area-2016-

census?geomettry=-79.660,43.638,-79.007,43.724. 

Zonfing Byflaw (Open Datta Dattasett), accessed Jufly 4, 2021, https://open.ttorontto.ca/dattasett/. 
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Torontto Centterflfine (TCL) (Open Datta Dattasett), accessed Jufly 4, 2021, https://open.ttorontto.ca/dattasett/. 

Bufifldfing  Foottprfintt  (DMTI  Spafiafl  Inc.),  accessed  Jufly  4,  2021,  http://geo1.schoflarsporttafl.fintfo.proxy.flfib.uwatterfloo.

ca/#r/dettafifls/_urfi@=57764210.

Ffig.	5.03.	 Food	desertts	fin	cfitty	otf	Torontto.

Map by Autthor. 

Datta rettrfieved tfrom :-

Food Dfisttrfibufion Pofintt (DMTI Spafiafl Inc.), accessed Jufly 2, 2021, http://geo2.schoflarsporttafl.fintfo.proxy.flfib.uwatterfloo.

ca/#r/dettafifls/_urfi@=6272129.

Profifle otf Income by Dfissemfinafion Area - Greatter Torontto Area, 2016 Census (The Regfionafl Munficfipaflfitty otf York, 

n.d.),  https://hub.arcgfis.com/dattasetts/york::profifle-otf-fincome-by-dfissemfinafion-area-greatter-ttorontto-area-2016-

census?geomettry=-79.660,43.638,-79.007,43.724. 

Zonfing Byflaw (Open Datta Dattasett), accessed Jufly 4, 2021, https://open.ttorontto.ca/dattasett/. 

Torontto Centterflfine (TCL) (Open Datta Dattasett), accessed Jufly 4, 2021, https://open.ttorontto.ca/dattasett/. 

Bufifldfing  Foottprfintt  (DMTI  Spafiafl  Inc.),  accessed  Jufly  4,  2021,  http://geo1.schoflarsporttafl.fintfo.proxy.flfib.uwatterfloo.

ca/#r/dettafifls/_urfi@=57764210.

Ffig.	5.04.	 Sfitte	seflecfion	tfor	desfign	finttervenfion.

Dfiagram by Autthor.

Ffig.	5.05.	 Sunny	tfood	markett	fin	Fflemfingdon	Park.

Image rettrfieved tfrom : Googfle Sttreett Vfiew

Ffig.	5.06.	 Reafl	Canadfian	Supersttore	fin	Fflemfingdon	Park.

Image rettrfieved tfrom : Googfle Sttreett Vfiew

Ffig.	5.07.	 Grocery	sttore	dfisttances	tfrom	tthe	desfign	sfitte.

Map by Autthor. 

Datta rettrfieved tfrom :-

Food Dfisttrfibufion Pofintt (DMTI Spafiafl Inc.), accessed Jufly 2, 2021, http://geo2.schoflarsporttafl.fintfo.proxy.flfib.uwatterfloo.

ca/#r/dettafifls/_urfi@=6272129.

Profifle otf Income by Dfissemfinafion Area - Greatter Torontto Area, 2016 Census (The Regfionafl Munficfipaflfitty otf York, 

n.d.),  https://hub.arcgfis.com/dattasetts/york::profifle-otf-fincome-by-dfissemfinafion-area-greatter-ttorontto-area-2016-

census?geomettry=-79.660,43.638,-79.007,43.724. 

Zonfing Byflaw (Open Datta Dattasett), accessed Jufly 4, 2021, https://open.ttorontto.ca/dattasett/. 

Torontto Centterflfine (TCL) (Open Datta Dattasett), accessed Jufly 4, 2021, https://open.ttorontto.ca/dattasett/. 

Bufifldfing  Foottprfintt  (DMTI  Spafiafl  Inc.),  accessed  Jufly  4,  2021,  http://geo1.schoflarsporttafl.fintfo.proxy.flfib.uwatterfloo.
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1.0	 INTRODUCTION

1.0 Inttroducfion

Born  and  broughtt  up  fin  Deflhfi,  growfing  tfresh  produce  fin  tthe  tfrontt  yard 

otf my house has been a tfamfifly ttradfifion. My motther and I woufld grow 

dfitferentt tfrufitts and vegettabfles and enjoy tthem tfor our meafls. Over tthe 

year,  tthe  ttypes  otf  vegettabfles  we  grew  changed  accordfing  tto  seasons 

and so dfid our dfinners. Durfing tthe weekends, we woufld sow new seeds, 

ttend  tto  tthe  pflantts,  and  attend  workshops  tto  heflp  us  grow  better  and 

susttafinabfly. From an earfly age, I was finttroduced tto tthe conceptts otf flocafl 

tfarmfing and tthe benefitts otf eafing tfresh vegettabfles. Thfis esttabflfished my 

reflafionshfip wfitth tfood and my fintterestt fin tfarmfing.

When I fimmfigratted tto Canada, I was finttroduced tto a new tfood systtem. I 

coufld eatt aflfl kfinds otf vegettabfles aflfl tthrough tthe year. The grocery sttores fin 

Torontto carrfied fimportted produce tfrom dfitferentt partts otf tthe worfld, flfike 

pottattoes tfrom tthe USA and garflfic tfrom Chfina, butt whatt I mfissed tthe mostt 

was my motther’s recfipe otf tfenugreek greens, sometthfing I coufldn’tt find 

fin tthe supermarketts near my aparttmentt. Addfing tto tthatt, flfivfing fin a smaflfl 

aparttmentt fin a cofld cflfimatte fin Torontto, I coufld no flonger grow vegettabfles 

flfike I used tto. Thfis pfiqued my fintterestt fin growfing tfood fin an urban sefing 

fin a cofld cflfimatte. I wondered how can a cfitty flfike Torontto, whfich houses 

vastt ttypoflogfies otf supermarketts and grocery sttores, benefitt tfrom flocaflfized 

tfarmfing or urban agrficufltture? Thfis fled me tto flook att tthe benefitts otf urban 

agrficufltture and, subsequenttfly, tthe probflem otf tfood finsecurfitty fin Torontto. 

Food  finsecurfitty  fis  a  fleadfing  heafltth  and  nuttrfifion  fissue  fin  Torontto.  The 

nefighborhoods  fin  Torontto  tthatt  house  flow-fincome  resfidentts  and  have 

a  growfing  fimmfigrantt  popuflafion  are  hfitt  tthe  worstt.  Durfing  tthe  pastt  tfew 

years wfitth tthe rfisfing tfood prfices, even as a devefloped counttry, Canadfian 

househoflds tface tfood finsecurfitty. The tthesfis uses tthe prfincfipfles otf urban 

agrficufltture tto ttranstform tthe tfood finsecure communfifies fin Torontto fintto 

befing tfood secure. 

The tthesfis begfins by understtandfing tfood finsecurfitty and fitts major causes fin 

Canada. The nextt partt dfives fintto tthe hfisttory and currentt pracfices otf urban 
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agrficufltture and tthe fimpactts otf flocafl tfood producfion on tthe envfironmentt, 

peopfle, and tthe cfitty. Partt tthree fis an anaflysfis otf vacantt roottops as pottenfiafl 

sfittes, fin dense urban areas, tfor agrficufltture. Itt compares muflfipfle roottop 

tfarmfing  systtems  (BIAs)  and  provfides  tthe  bestt  systtem  tto  be  finsttaflfled  fin 

Torontto tto countter tfood finsecurfitty. The comparfison bettween tthe dfitferentt 

systtems fis achfieved by deveflopfing a mettrfic tto compare tthem based on 

tthe amountt otf tfood produced and tthe area otf tthe tfarmfing systtem. Partt 

tfour fis a desfign finttervenfion fin a tfood-finsecure nefighborhood fin Torontto 

– Fflemfingdon Park. The finttervenfion combfines tthe prfincfipfles otf muflfipfle 

BIA systtems and rettrofitts exfisfing resfidenfiafl ttowers fin Fflemfingdon Park 

tto grow tfood tfor tthe resfidentts and provfide spaces tfor tthe communfitty tto 

tfostter.  The  desfign  hopes  tto  creatte  a  baflance  bettween  spaces  tfor  tfood 

producfion  and  creafing  spaces  tto  engage  tthe  communfitty  wfitthfin  tthe 

ttower.  The  tthesfis  ends  by  envfisfionfing  tthe  tfutture  otf  BIA  fin  Torontto  and 

how fitt can benefitt nott justt tthe tfood finsecure communfifies butt aflso have a 

posfifive fimpactt on tthe envfironmentt, ttackflfing tthe cflfimatte crfisfis tthe worfld 

fis  fin.  The  ttypficafl  urban  dweflfler  ttoday  has  no  understtandfing  otf  where 

or how tfood fis produced whfich can be resttored wfitth tthe heflp otf urban 

agrficufltture.
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Ffig. 2.01. Venn  dfiagram  showfing 

reflafion  otf  tfood  finsecurfitty 

wfitth rfightt tto tfood. 

2.0 Food Insecurfitty [reflevance] 

2.1 Whatt fis tfood finsecurfitty?

Accordfing tto tthe Worfld Food Summfitt (1996), “Food securfitty exfistts when 

aflfl  peopfle,  att  aflfl  fimes,  have  physficafl,  socfiafl,  and  economfic  access  tto 

suficfientt, satfe, and nuttrfifious tfood whfich meetts tthefir dfiettary needs and 

tfood pretferences tfor an acfive and heafltthy flfitfe.”1 Food finsecurfitty retfers tto 

a sttatte otf tfafiflfing tto meett efitther otf tthese requfirementts. Itt fis an fissue tthatt 

has been prevaflentt fin deveflopfing counttrfies tfor a flong fime. However, fin 

recentt years, devefloped counttrfies, flfike Canada, have aflso been sttruggflfing 

wfitth tfood finsecurfitty. 

The Househofld Food Insecurfitty Survey otf Canada conductted by PROOF 

(Food  Insecurfitty  Poflficy  Research)  defines  tfood  finsecurfitty,  as  measured 

and monfittored fin Canada, “as finadequatte or finsecure access tto tfood due 

tto financfiafl consttrafintts.”2 PROOF fis an fintterdfiscfipflfinary research group fin 

Canada tthatt fis flookfing att househofld tfood finsecurfitty. Thfis sttudy afims tto 

find  successtfufl  poflficy  soflufions  tfor  reducfing  househofld  tfood  finsecurfitty. 

Usfing datta tfrom Sttafisfics Canada, fitt fissues annuafl reportts on househofld 

tfood  finsecurfitty.  The  reportts  ttrack  patterns,  aflflowfing  tfor  tthe  seflecfion 

otf  response  ttargetts  tto  soflve  tthfis  sfignfificantt  pubflfic  heafltth  fissue.  These 

reportts have been essenfiafl tfor fincreasfing pubflfic awareness otf Canada’s 

tfood finsecurfitty and tthe need tfor poflficy acfion.3

The experfience otf tfood finsecurfitty can range tfrom concerns aboutt runnfing 

outt otf tfood betfore tthere fis more money tto buy more, tto tthe finabfiflfitty tto 

atford  a  baflanced  dfiett,  tto  gofing  hungry,  mfissfing  meafls,  and  fin  exttreme 

cases, nott eafing tfor whofle days because otf a flack otf tfood and money tfor 

tfood.4 Food finsecurfitty fis more tthan justt a tfood probflem, peopfle flfivfing fin 

tthese househoflds have tto compromfise on a broad range otf necessfifies flfike 

housfing, heafltthcare, ettc. Povertty coupfled wfitth a flack otf atfordabfle housfing, 

ttransporttafion,  and  job  opporttunfifies  tforms  tthe  major  dettermfinantts  otf 

tfood finsecurfitty. 

1   Leanna  Parekh,  “The  Basfics  otf 

Food  Securfitty  (and  How  Itt’s  Tfied 

tto  Everytthfing),”  March  23,  2021, 

https://www.worfldvfisfion.ca/sttorfies/

tfood/tthe-basfics-otf-tfood-securfitty.

2  Vaflerfie Tarasuk and Andy Mfittcheflfl, 

“Househofld  Food  Insecurfitty  fin 

Canada”  (Canada:  PROOF  (Food 

Insecurfitty  Poflficy  Research),  2018 

2017),  https://prootf.uttorontto.ca/

tfood-finsecurfitty/.

3   “PROOF:  Food  Insecurfitty  Poflficy 

Research,”  PROOF,  accessed  May 

8,  2021,  https://prootf.uttorontto.ca/

aboutt-prootf/.

4  Tarasuk and Mfittcheflfl, “Househofld 

Food Insecurfitty.”

(Lett)
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5  Tarasuk and Mfittcheflfl, “Househofld 

Food Insecurfitty.”

6  “Who’s Hungry: Profifle otf Hunger 

fin  tthe  Torontto  Regfion”  (Torontto: 

Dafifly  Bread  Food  Bank,  Nortth  York 

Harvestt  Food  Bank,  The  Mfissfisaga 

Food  Bank,  2019),  https://www.

dafiflybread.ca/whoshungry.

Itt  aflso  fleads  tto  pubflfic  heafltth  fissues,  sfince  findfivfiduafls’  heafltth  fis  dfirecttfly 

reflatted  tto  tthe  kfind  otf  tfood  tthey  consume  and  how  much  tfood  tthey 

eatt.  Food  deficfiency  fin  youtth,  tfor  exampfle,  can  flead  tto  serfious  chronfic 

dfiseases flatter fin flfitfe. Adufltts who are severefly tfood-deprfived have worse 

menttafl heafltth tthan peopfle who are tfood-satfe. As a resufltt, tfood-finsecure 

househoflds  costt  Canadfian  provfinces  2.5  fimes  as  much  as  tfood-satfe 

househoflds because otf tthe assocfiatted heafltthcare costts.5

Food finsecurfitty fis assocfiatted wfitth tthe rfightt tto tfood whfich retfers tto “tthe 

rfightt tto tfeed onesefltf fin dfignfitty.” Rfightt tto tfood fis assocfiatted wfitth five ‘A’s:

1.  Avafiflabfiflfitty - Suficfientt quanfifies otf tfood are avafiflabfle tto aflfl peopfle

2.  Accessfibfiflfitty - Food fis physficaflfly accessfibfle and atfordabfle

3.  Adequacy - Food fis nuttrfifious and satfe

4.  Accepttabfiflfitty - Food fis cufltturaflfly approprfiatte and meetts dfiettary needs

5.  Agency - Peopfle can make chofices aboutt tfoods tthey obttafin, grow and 

consume

Food finsecurfitty reflfies on tthese five tfacttors, each otf whfich fis requfired tto 

be tfuflfly tfood secure. The venn dfiagram fin Ffig. 2.01 depfictts tthe reflafion 

bettween rfightt tto tfood and tfood finsecurfitty. As we move tfrom tthe darkestt 

pofintt  fin  tthe  centter  tto  tthe  flfighttestt  pofintt,  tfood  finsecurfitty  fincreases. 

Governmentts are responsfibfle tfor creafing an envfironmentt fin whfich peopfle 

have tthe physficafl and economfic means and agency tto access adequatte 

tfood. Onfly by gefing tthfis wfiflfl tthe resfidentts be tfood secure.6

2.2 Reason tfor tfood finsecurfitty

Reasons  tfor  tfood  finsecurfitty  fin  Canada  depend  upon  muflfipfle  tfacttors, 

fincfludfing  fincome,  costt,  and  racfism,  dfirecttfly  reflatted  tto  tthe  prevfiousfly 

dfiscussed 5 As tfor tthe rfightt tto tfood. The tfoflflowfing secfion goes tthrough 

tthe ttop five reasons causfing tfood finsecurfitty:
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7  “Who’s Hungry.”

8   “Food  Securfitty”  (Torontto: 

Weflflesfley  Insfittutte,  2012),  https://

www.weflflesfleyfinsfittutte.com.

1.  Hfigh Costt otf Food

2.  Large Dfisttance tto Food

3.  Poor Quaflfitty otf Food

4.  Lack otf Cufltturaflfly Approprfiatte Food

5.  Lower Income

2.2.1 Hfigh Costt otf Food

In  tthe  year  2019,  tfood  costts  fincreased  by  4%  across  Canada  and  7.5% 

fin  Torontto  fin  comparfison  tto  tthe  pastt  year,  accordfing  tto  Torontto  Pubflfic 

Heafltth’s 2020 Reportt.7 The rfisfing costt otf tfood compounds tthe sttress tfefltt 

by househoflds aflready sttruggflfing tto manage tthefir day-tto-day expenses. 

Peopfle otten change tthe way tthey shop tfor tfood and tthefir consumpfion 

habfitts because otf tthe fincrease fin tfood prfices. Accordfing tto Who’s Hungry 

Survey  tfor  Hunger  fin  Torontto  (2019),  respondentts  reportted  shoppfing 

att  dfiscountted  grocery  sttores,  couponfing,  onfly  purchasfing  safle  fittems, 

reducfing  tthe  amountt  otf  tfoods  purchased,  subsfittufing  pretferred  tfoods 

tfor flesser quaflfitty atfordabfle fittems, and fincreasfing tthe use otf tfood banks 

as ways tto mfifigatte tthe rfisfing tfood prfices. Some tfamfiflfies skfipped meafls 

aflttogetther tto have enough money tto pay tfor otther necessfifies. Surveyed 

tfamfiflfies reveafled tthatt tthey woufld mfiss a meafl tto pay a phone bfiflfl, rentt, 

or ttransporttafion. Moreover, tfresh and/or organfic tfood ttend tto be more 

expensfive tto acqufire tthan pre-packed, tfrozen, or tfastt tfood. Thus, peopfle 

resortt tto buyfing cheaper flower quaflfitty productts tthatt are nott as nuttrfifious, 

atfecfing tthe heafltth and weflfl-befing otf tthe consumers.

2.2.2 Large Dfisttances tto Food

Accessfibfiflfitty tto tfood tthatt fitts your dfiettary requfirementt pflays an fimporttantt 

rofle fin befing tfood secure. Itf a tfamfifly has tto ttravefl more tthan 1 km tto a 

supermarkett  or  a  grocery  sttore  seflflfing  tfresh  nuttrfifionafl  tfood,  tthen  tthatt 

nefighborhood  fis  retferred  tto  as  a  ‘tfood  desertt’  as  per  tthe  Weflflesfley 

Insfittutte’s Reportt on Food Securfitty 2012.8 Food desertts are ttradfifionaflfly 

defined as flower-fincome areas wfitth reflafivefly tfew nearby supermarketts.  

The flarge dfisttance tto tfood causes tfood finsecurfitty sfince tthe resfidentts are 
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Ffig. 2.02. Sttages otf tfood finsecurfitty. unabfle tto buy tthe tfood tthey need wfitthfin tthefir nefighborhood, eventtuaflfly 

havfing tto efitther ttravefl tto otther nefighborhoods or resortt tto tfastt tfood chafins 

readfifly avafiflabfle nearby. The burger pflace cfloser tto home fis an easfier and 

comparafivefly atfordabfle opfion atter a busy day tthan tthe grocery sttore 

2  kfiflometters  away  by  ttransfitt.  In  Torontto,  findfing  new,  finexpensfive,  and 

nuttrfifious tfood fis becomfing fincreasfingfly dfificufltt. Urban sprawfl makes fitt 

dfificufltt tto shop tfor tfood wfitthoutt a vehficfle, and ttrafic congesfion fin tthe 

area flfimfitts tthe number otf tfarmers’ marketts. Take-outt tthatt fis tfrfied, spficy, 

safltty, and sugary fis a qufick fix gafinfing popuflarfitty.9

2.2.3 Poor Quaflfitty otf Food

The  quaflfitty  and  tfreshness  otf  tfood  are  a  concern  tfor  every  househofld. 

Purchasfing tfresh produce fin buflk tfrom supermarketts and grocery sttores fis 

aflways cheaper whfich fleads tto tfamfiflfies buyfing produce fin buflk eventtuaflfly 

compromfisfing on tthe quaflfitty. Moreover, expfired tfood, or near tthe expfiry 

datte fis sofld tfor cheaper, and tfamfiflfies on a budgett otten have tto buy tthese 

ratther  tthan  tfuflfl-prficed  productts.  They  are  tforced  tto  choose  bettween 

efitther tthe prfice or tthe quaflfitty otf tfood and tthe tformer aflways wfins. Food 

finsecurfitty  fis  exaggeratted  fin  tthe  fimmfigrantt  househoflds  tthatt  tface  tthe 

probflem otf flower quaflfitty cufltturaflfly rfich tfood whfich fis generaflfly fimportted, 

as tthe flocaflfly grown fintternafionafl tfresh produce fis expensfive and scarcefly 

avafiflabfle.

2.2.4 Lack otf Cufltturaflfly Approprfiatte Food

As  otf  tthe  2016  Census,  51%  otf  Torontto’s  mettropoflfittan  area  popuflafion 

were  fidenfified  as  a  “vfisfibfle  mfinorfitty,”  whfich  Sttafisfics  Canada  defines 

as  “persons  otther  tthan  Aborfigfinafl  peopfles,  who  are  non-Caucasfian  fin 

race  or  non-whfitte  fin  coflor.”  Immfigrantts  fin  Canada  tface  tfood  finsecurfitty 

due  tto  tthe  flack  otf  avafiflabfiflfitty  otf  cufltturaflfly  approprfiatte  tfood.  Peopfle 

fimmfigrafing tto Canada, durfing tthe earfly years fin a new counttry, have tto 

gett accusttomed tto tthe produce nafivefly avafiflabfle here and change and/

or  adaptt  tthe  tfood  tthey  have  been  eafing  fin  tthefir  home  counttry.  Thfis 

change fin dfiettary requfirementts, fin tthe new counttry, otten fleads tto tfood 

finsecurfitty. Hfisttorficaflfly, fimmfigrantt wages have ttended tto fincrease wfitth tthe 

number otf years spentt fin Canada, yett wages among fimmfigrantts remafin 9  “Food Securfitty.”

(Rfightt)
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Ffig. 2.03. Food  finsecurfitty  sttafisfics 

and  demographfic  datta  tfor 

Canada.

flower on average tthan tthe Canadfian-born popuflafion.10 The dfisttance tto 

tthe avafiflabfle cufltturaflfly rfich tfood aflso matters. Newfly fimmfigratted tfamfiflfies 

do nott have tthe fluxury tto drfive and ttraveflfing tto tfar-otf nefighborhoods fin 

search otf tfood adds tto tthe tfood finsecurfitty. The flower-fincome afids tto tthe 

cufltturafl shock otf tfood tfaced by tthe fimmfigrantt tfamfiflfies, makfing tthem, even 

more, tfood finsecure. An fimmfigrantt tfrom Nfigerfia flfivfing fin tthe Fflemfingdon 

Park nefighborhood fin Torontto sttattes:

“Nfigerfian tfoods are nott here. I eatt whattever tthey have here. Itf I wantt tto 

eatt my cufltturafl tfood, I have tto ttravefl outt otf tthe nefighborhood. I go tto tthe 

Westt End tto gett tthe sttutf, maybe once a montth. I use tfrufitts and vegettabfles 

fin tthfis area tto supportt tthe tfood I gett once a montth fin tthe Westt End.”11

2.2.5 Lower Income

Income fis att tthe heartt otf tfood securfitty. Povertty fis descrfibed as a sfittuafion 

fin  whfich  an  findfivfiduafl  flacks  tthe  weafltth,  means,  opfions,  and  power  tto 

attafin and susttafin a basfic flfivfing sttandard.12 A househofld wfitth flow fincome 

fis tfood finsecure because tthey flose tthe abfiflfitty tto buy tthe tfood tthey wantt 

tfor tthefir dfiettary requfirementts and finsttead have tto buy cheap tto supportt 

tthefir tfamfiflfies, otten resfignfing tto buyfing cheaper tfastt tfood opfions as tthe 

mafin  source  otf  tthefir  dfietts.  Thfis  fis  due  tto  tthefir  finabfiflfitty  tto  atford  tfresh 

tfrufitts, vegettabfles, and dafiry whfich ttend tto be expensfive tthan chafin sttores. 

Anotther resfidentt otf Fflemfingdon Park sttattes:

“Lfike tfor pottatto and rfice, fitt fis cheaper and fitt fiflfls our sttomach, rfightt? and 

tfresh nuttrfientt-rfich vegettabfles and tfrufitts are expensfive and even fitf we eatt 

much, we sfiflfl tfeefl flfightt so fitt fis costtfly.”13 

Lower-fincome fis tthe roott cause otf tfood finsecurfitty and dfirecttfly reflattes tto aflfl 

tthe otther causes. (Ffig. 2.02) Povertty brfings wfitth fitt tthe finabfiflfitty tto ttravefl tto 

dfisttantt grocery flocafions, buyfing expensfive organfic and tfresh nuttrfifionafl 

productts, and spendfing more on cufltturaflfly specfific fittems.

10  “Who’s Hungry.”

11   Hafiatt  Iman  ett  afl.,  “Cflosfing 

tthe  Food  Access  Gap  fin  tthe 

Fflemfingdon  Park  &  Thorncflfitfe 

Park  Nefighbourhoods  otf  Torontto, 

Canada,” 2015.

12  “Who’s Hungry.”

13   Iman  ett  afl.,  “Cflosfing  tthe  Food 

Access  Gap  fin  tthe  Fflemfingdon  Park 

&  Thorncflfitfe  Park  Nefighbourhoods 

otf Torontto, Canada.”

(Lett)
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1 fin 8 househoflds fin Canada are tfood finsecure.

Levefls otf tfood 

finsecurfitty.

Margfinaflfly Food Insecure (32%)

Moderattefly Food Insecure (44%)

Severefly Food Insecure (23%)

Wages (65%)

Socfiafl Assfisttance (14.5%)

Senfior’s Income (12.2%)

Empfloymentt Insurance (2.6%)

Otther (5.8%)

Indfigenous (28.2%) 

Bflack (28.9%)

Otther/Muflfipfle Orfigfins (16.7%)
Whfitte (11.1%)

Eastt and Souttheastt Asfian (11.3%)

Soutth Asfian (15.2%)

Arab and Westt Asfian (20.4%)

Food finsecurfitty by 

mafin source otf fincome.

Food finsecurfitty by 

cufltturafl fidenfitty. 

12.7%
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14   Tarasuk  and  Mfittcheflfl, 

“Househofld Food Insecurfitty.”

15   Tarasuk  and  Mfittcheflfl, 

“Househofld Food Insecurfitty.”

16   Tarasuk  and  Mfittcheflfl, 

“Househofld Food Insecurfitty.”

17   Tarasuk  and  Mfittcheflfl, 

“Househofld Food Insecurfitty.”

18   Tarasuk  and  Mfittcheflfl, 

“Househofld Food Insecurfitty.”

2.3 Food Insecurfitty fin Canada

Ffig.  2.03  ttransflattes  tthe  datta  provfided  by  PROOF  tfor  tfood  finsecurfitty  fin 

Canada. On average 1 fin every 8 Canadfian househoflds fis tfood finsecure.14 

Thfis accountts tfor 12.7% otf aflfl househoflds or 1.8 mfiflflfion tfamfiflfies across 

Canada.  These  househoflds  are  cflassfified  fintto  tthree  flevefls  otf  tfood 

finsecurfitty  tthatt  are  margfinaflfly,  moderattefly,  or  severefly  tfood  finsecure.15 

Those  who  are  margfinaflfly  tfood  finsecure  have  reportted  some  concern 

or probflem wfitth tfood access over tthe pastt ttweflve montths. Househoflds 

cflassfified  as  moderattefly  tfood  finsecure  have  reportted  compromfises  fin 

tthe  quaflfitty  and/or  quanfitty  otf  tfood  consumed  among  adufltts  and/  or 

chfifldren.  Those  cflassed  as  severefly  tfood  finsecure  have  reportted  more 

exttensfive compromfises, fincfludfing reduced tfood finttake among adufltts and/

or  chfifldren  because  otf  a  flack  otf  money  tfor  tfood.  Two-tthfirds  otf  tthe  1.8 

mfiflflfion househoflds tfaflfl fin efitther tthe moderatte or tthe severe tfood finsecure 

flevefls.16

The majorfitty otf tfood-finsecure househoflds are workfing. 65% otf tthe tfood-

finsecure  househoflds  decflared  tthefir  mafin  source  otf  fincome  as  wages 

or fincome tfrom empfloymentt. Sfimpfly gefing a career fisn’tt enough; flow 

wages and finsecure work mean tthatt many peopfle fin tthe worktforce don’tt 

have enough money tto eatt.17 

When  tfood  finsecurfitty  fis  sortted  by  cufltturafl  fidenfitty,  tthe  ttrend  becomes 

very  cflear.  The  hfighestt  rattes  otf  tfood  finsecurfitty  were  tfound  among 

househoflds  where  tthe  respondentt  fidenfified  as  Indfigenous  or  Bflack,  att 

28.2%, and 28.9% respecfivefly. The reportt showcases tthatt tthe fimmfigrantt 

popuflafion otf Canada fis aflso atfectted by tfood finsecurfitty. The prevaflence 

otf  tfood  finsecurfitty  dfitfered  wfitth  tthe  respondentt’s  fimmfigrafion  sttattus, 

among  househoflds  where  tthe  respondentt  was  a  recentt  fimmfigrantt  tto 

Canada (fless tthan 5 years) was 17.1%, butt tthe ratte tfor househoflds where 

tthe respondentt had fimmfigratted tto tthe counttry five or more years ago was 

13.8%, approachfing tthe ratte tfor Canadfian-born respondentts (12.2%).18
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2.4 Concflusfion

Even  as  a  devefloped  counttry,  Canada  has  a  growfing  probflem  otf  tfood 

finsecurfitty among fitts resfidentts. The datta provfided by PROOF and Who’s 

Hungry Survey provfide us wfitth tthe vaflfidafion otf how serfious tthe probflem 

fis. Wfitth tthe growfing fimmfigrantt popuflafion and rfisfing tfood prfices fin Canada, 

tthe probflem otf tfood finsecurfitty fin Canada wfiflfl onfly grow tfrom here on. Is 

fitt possfibfle tto produce flocafl tfood wfitthfin tthe cfitty tfor tthe urban popuflafion, 

tthus provfidfing tthem wfitth atfordabfle tfood, tto aflflevfiatte tthe probflem otf tfood 

finsecurfitty? The research examfines ufiflfizfing tthe opporttunfifies fin flocafl tfood 

producfion wfitthfin tthe cfitty tto soflve tthe probflems otf tfood finsecurfitty among 

tthe tfood finsecure communfifies.



14

 



T.U.R.F. (Transtformafive Urban Roottop Farmfing)

15

3.0 Exfisfing Soflufions tfor Locafl Food Producfion 
[conttextt]

Food finsecurfitty fis dfirecttfly fied tto access tto tfresh, good quaflfitty, flow-costt 

tfood.  Food  producfion  wfitthfin  tthe  cfitty  boundarfies  enabfles  tthe  cfitty  tto 

produce tfood cfloser tto tthe peopfle tthatt consume tfood. The resfidentts gett 

access tto tfood tthatt fis flocaflfly produced wfitthfin tthefir nefighborhood. Growfing 

flocafl tfood heflps fin aflflevfiafing tfood finsecurfitty by reducfing tthe costt due tto 

ttransporttafion otf tfresh produce as fitt grows fin tthe cfitty, unflfike convenfionafl 

rurafl tfarmfing. The tfood grown flocaflfly does nott undergo flarge ttravefl tfrom 

tthe tfarm makfing fitt tfresher and otf hfigher quaflfitty. Locafl producfion otf tfood 

gfives resfidentts tthe autthorfitty over whatt fis produced, gfivfing tthem access tto 

produce as per tthefir dfiettary requfirementts. The flower-fincome popuflafion, 

who  tform  tthe  majorfitty  otf  tthe  tfood  finsecure  popuflafion,  benefitt  tfrom 

flocaflfly  grown  produce  by  findfing  a  cheaper  and  tfresher  afltternafive  tto 

nefighborhood supermarketts.

Butt, whatt does fitt mean tto grow flocafl? ‘Locafl’ here retfers tto befing cfloser 

tto where peopfle resfide. Locafl Food producfion wfitthfin a cfitty flandscape fis 

retferred tto as ‘Urban Agrficufltture’ or ‘Urban Farmfing’. Thfis tterm has been 

commonfly  used  when  descrfibfing  tfarmfing  pracfices  otf  varyfing  scafles  fin 

tthe urban area. Humans have been cuflfivafing crops and rafisfing flfivesttock 

fin  and  around  ttowns  sfince  tthey  sttartted  organfizfing  tthemseflves  fintto 

flong-tterm  communfifies,  over  5,000  years  ago.  For  centturfies,  tthere  has 

been a natturafl convergence otf urbanfizafion and tfood producfion, as tthe 

tfarmfing acfivfifies tthatt enabfled cfifies tto survfive spfiflfled over fintto tthe cfifies 

tthemseflves. However, as a gflobafl revfivafl fin urban agrficufltture ttakes hofld, 

tthfis fis evoflvfing once more. Accordfing tto tthe Unfitted Nafions Deveflopmentt 

Program, onfly 15% otf tfood eatten fin cfifies was produced fin cfifies fin 1993. 

However, by 2005, tthe percenttage had rfisen tto 30%. In justt over 15 years, 

urban tfood producfion has doubfled.1 Canada fis no sttranger tto tthfis growfing 

ttrend otf urban agrficufltture wfitth dedficatted poflficfies and governfing bodfies 

tfor urban agrficufltture wfitthfin fitts provfinces. 
1     “Urban  Agrficufltture,”  Urban 

Farmer,  accessed  Aprfifl  19,  2021, 

httttp://www.ttheurbantfarmer.ca/

urban-agrficufltture.

Ffig. 3.01. Roottop  Urban  Farmfing  fin 

Chficago. 
(Lett)
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2     Vanessa  Qufirk,  “Urban 

Agrficufltture  Partt  I:  Whatt  Cuba  Can 

Teach Us,” ArchDafifly, May 24, 2012, 

https://www.archdafifly.com/237526/

urban-agrficufltture-partt-fi-whatt-cuba-

can-tteach-us.

3     Katthrfin  Spechtt  ett  afl.,  “Urban 

Agrficufltture  otf  tthe  Futture:  An 

Overvfiew  otf  Susttafinabfiflfitty  Aspectts 

otf  Food  Producfion  fin  and  on 

Bufifldfings,” Agrficufltture  and  Human 

Vaflues  31,  no.  1  (2014):  33–51, 

httttps://dofi.org/10.1007/s10460-

013-9448-4.

Today’s average cfitty dweflfler has no fidea when or how tfood fis processed 

or deflfivered. We’ve become reflfiantt on flarge, profitt-drfiven companfies tto 

ttransportt vastt amountts otf tfood tfrom findusttrfiafl tfarms tto our supermarketts 

–  butt  tthe  whofle  mechanfism fis cflandesfine, massfivefly  compflficatted, and 

tfundamenttaflfly  unsusttafinabfle.2  Urban  agrficufltture  heflps  fin  brfidgfing  tthfis 

gap and brfing tthe urban dweflflers cfloser tto tthe process otf tfood, resttorfing 

tthe flostt connecfion. The pastt and presentt sfittuafion otf urban agrficufltture 

pflays a vfittafl rofle fin understtandfing tthe conceptts otf flocafl tfood.

3.1 Urban Agrficufltture

The  Unfitted  Nafions  Deveflopmentt  Program  defines  urban  agrficufltture 

as  “an  findusttry  tthatt  produces,  processes,  and  marketts  tfood,  flargefly 

fin  response  tto  tthe  dafifly  demand  otf  consumers  wfitthfin  a  ttown,  cfitty,  or 

mettropoflfis,  on  fland  and  watter  dfispersed  tthroughoutt  urban  and  perfi-

urban  areas.”3  In  tthe  reportt  “Cfifies  Feedfing  Peopfle”  Luc  J.A.  Mougeott 

submfitted  a  revfised  definfifion,  wherefin  urban  agrficufltture  fis  defined  as 

“an findusttry flocatted wfitthfin (finttraurban) or on tthe tfrfinge (perfiurban) otf a 

ttown, cfitty or mettropoflfis, whfich grows or rafises, processes, and dfisttrfibuttes 

a dfiversfitty otf tfood and non-tfood productts, (re-)usfing flargefly human and 

matterfiafl resources, productts, and servfices tfound fin and around tthatt urban 

area, and fin tturn suppflyfing human and matterfiafl resources, productts and 

servfices  flargefly  tto  tthatt  urban  area.”  The  definfifion  by  Mougeott  fis  an 

fimproved versfion otf tthe one by Unfitted Nafions as fitt nott onfly fincfludes tthe 

growfing otf produce butt aflso fincfludes tthe dfisttrfibufion and otther processes 

finvoflved fin makfing tfood reach tfrom tthe tfarm tto tthe moutth. 

3.2 Hfisttorfic Movementts

Through  tthe  years,  tthere  have  been  many  exampfles  where  flocafl  tfood 

producfion fin urban areas, fi.e. urban agrficufltture, has heflped communfifies 

become  tfood  secure  and  saved  flfives  otf  mfiflflfions  otf  peopfle.  Urban 

Agrficufltture pracfices tfor tthe tfood securfitty otf tthe popuflafion have ttaken 

pflace fin deveflopfing and devefloped counttrfies aflfike. 

Ffig. 3.02. Urban  Agrficufltture  on 

vacantt  cfitty  owned  pflotts  fin 

Havana, Cuba.
(Lett)
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4     Mfiguefl  A.  Aflfierfi  ett  afl.,  “The 

Greenfing  otf  tthe  ‘Barrfios’:  Urban 

Agrficufltture tfor Food Securfitty fin Cuba,” 

Agrficufltture  and  Human  Vaflues  16, 

no.  2  (1999):  131–40,  https://dofi.

org/10.1023/A:1007545304561.

5     Qufirk,  “Whatt  Cuba  Can  Teach 

Us.”

6   Sfinan Koontt, Susttafinabfle  Urban 

Agrficufltture fin Cuba,  Book,  Whofle 

(Gafinesvfiflfle:  Unfiversfitty  Press  otf 

Fflorfida, 2016).

7   Charfles French, Mfimfi Becker, and 

Bruce  Lfindsay,  “Havana’s  Changfing 

Urban Agrficufltture Landscape: A Shfitt 

tto tthe Rfightt?,” Journafl otf Agrficufltture, 

Food  Systtems,  and  Communfitty 

Deveflopmentt  1,  no.  2  (2010): 

155–65,  https://dofi.org/10.5304/

jatfscd.2010.012.013.

3.2.1 Cuba

In  Cuba,  urban  agrficufltture  has  qufickfly  grown  fintto  an  fimporttantt  source 

otf  tfresh  produce  tfor  tthe  counttry’s  urban  and  suburban  popuflafions.  In 

reacfion tto tthe crfisfis broughtt aboutt by tthe flack otf ttrade atter tthe tfaflfl otf 

tthe socfiaflfistt bfloc fin 1989, Cuba became enfirefly responsfibfle tfor tfeedfing 

fitts popuflafion – fincfludfing tthe 2.2 mfiflflfion peopfle who flfive fin Havana. Due 

tto  tthfis,  a  vastt  number  otf  urban  gardens  sproutted  fin  Havana  and  otther 

major cfifies as a grassrootts movementt.4 By 1998, Havana had over 8,000 

oficfiaflfly recognfized gardens, rangfing tfrom smaflfl tfamfifly pflotts tto vastt sttatte-

run pflanttafions, many otf whfich were organfic and produced aboutt hafltf otf 

tthe counttry’s vegettabfles. Butt whatt’s fintteresfing aboutt Cuba fis how, outt otf 

desperafion, tfood has become a drfivfing tforce fin tthe deveflopmentt otf tthe 

counttry’s capfittafl.5 6

Atter tthe Sovfiett Unfion tfeflfl apartt fin 1989, Cuba enttered an era otf economfic 

and tfood shorttages known as tthe Perodo Especfiafl en Tfiempo de Paz, or 

“Specfiafl  Perfiod  otf  Peace.”  The  esfimatted  dafifly  per-capfitta  caflorfic  finttake 

decreased tto 1900 caflorfies tfrom 3,000 att tthe onsett otf tthe Specfiafl Perfiod. 

The Cuban governmentt was concerned tthatt cfivfifl dfisconttentt woufld flead tto 

fincreased economfic uncerttafintty and, eventtuaflfly, poflfificafl finsttabfiflfitty. As a 

resufltt, a serfies otf fintternafionaflfly unparaflflefled economfic and agrficufltturafl 

poflficy  changes  afimed  att  achfievfing  nafionafl  tfood  securfitty  began.  The 

creafion  otf  tthe  Urban  Agrficufltture  Program  (UAP),  whfich  otfered  seeds, 

equfipmentt, propertty, and ttechnficafl assfisttance tto findfivfiduafls and groups, 

was tthe firstt major Specfiafl Perfiod change. Even tthough UAP gave tthese 

servfices  tto  urban  gardeners,  fitt  deflegatted  decfisfion-makfing  autthorfitty  tto 

flocafl  Peopfles’  Councfifls  tto  serve  tfarmers’  fintterestts.  The  retform  otf  tthe 

propertty rfightts scheme, whfich now aflflows findfivfiduafls and organfizafions 

tto gafin flegafl rfightts tto use barren, urban fland tfor tfood producfion, was aflso 

very fimporttantt.7 

Afltthough tthe number otf home gardens fin Havana (Pafios and Parceflas) 

fincreased,  tthe  smaflfl  grower  cooperafives  (UBPC)  tthatt  had  been  so 

successtfufl  fin  usfing  flarger  vacantt  parcefls  fin  tthe  cfitty  otf  Havana  tfor  tfood 

producfion began tto decflfine sharpfly. In tthe year 2000, tthe governmentt 
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8     French,  Becker,  and  Lfindsay, 

“Havana’s  Changfing  Urban 

Agrficufltture Landscape.”

9     Aflesfia  Maflttz,  “‘Pflantt  a  Vficttory 

Garden:  Our  Food  Is  Ffighfing:’ 

Lessons  otf  Food  Resfiflfience 

tfrom  Worfld  War,” Journafl  otf 

Envfironmenttafl Sttudfies and Scfiences 

5,  no.  3  (2015):  392–403,  https://

dofi.org/10.1007/s13412-015-0293-

1.

10   Maflttz, “‘Pflantt a Vficttory Garden: 

Our Food Is Ffighfing:’”

11   Maflttz, “‘Pflantt a Vficttory Garden: 

Our Food Is Ffighfing:’”

devefloped  “The  Oficfiafl  Movementt  otf  Pafios  and  Parceflas”  tto  boostt 

demand fin smaflfl spaces around peopfle’s homes whfifle preservfing bfigger, 

more  vafluabfle  urban  spaces.  Bettween  1996  and  2005,  tthe  number 

otf  Parceflas  and  Pafios  nearfly  doubfled.  The  growtth  otf  urban  tfarmfing  fin 

Havana has finspfired gardeners, NGOs, and schoflars aflfl over tthe worfld.8

3.2.2 Vficttory Garden

Locafl tfood processfing was seen as ammunfifion tto fightt tthe war fin tthe Unfitted 

Sttattes and tthe Unfitted Kfingdom. Durfing Worfld War I, German and Brfifish 

mfiflfittary sttrattegfistts devfised sttrattegfies tto wfin tthe war by desttroyfing tthefir 

adversary’s cfivfiflfian tfood suppfly. To expflore tthe sttrengtths and flfimfittafions 

otf  flocafl  tfood  producfion,  tthfis  hfisttory  evafluattes  tthe  tfood  durabfiflfitty  otf  a 

nafion tthatt fimportted tfood (Greatt Brfittafin), one tthatt produced tfood flocaflfly 

(Germany), and one tthatt exportted surpflus (tthe Unfitted Sttattes).9

Foflflowfing tthe outtbreak otf tthe war, Brfittafin devefloped a program tto ttrafin 

new gardeners and tfarmers fin flocafl tfood producfion. On “sflacker ground,” 

gardeners devefloped “war gardens,” flatter caflfled “vficttory gardens,” and by 

1917, tthere were hafltf a mfiflflfion garden pflotts. Sfince men had gone otf tto 

war, tthe Woman’s Land Army ttaughtt women tto become “tfarmerettes” fin 

ttwo-week and tfour-week courses.10

Uflfimattefly,  Worfld  War  I  was  tfoughtt  tfor  tfood  securfitty.  Each  counttry 

assessed tthe sttrengtths and weaknesses otf tthefir own and tthefir adversary’s 

tfood systtems tto devfise poflficfies tthatt woufld cause tthefir adversary’s tfood 

systtem  tto  tfafifl.  Food  bflockades  were  an  exttremefly  common  detfensfive 

ttacfic used by botth Germany and tthe Unfitted Kfingdom. When tthe Aflflfies 

tfafifled tto dfisttrfibutte tfood tto tthe German cfivfiflfians atter tthe Armfisfice, fitt was 

tthe mostt hefinous mfisttake fin tforefign dfipflomacy.11

3.2.3 Sofldfiers otf tthe Sofifl

“Every boy and every gfirfl . . . shoufld be a producer. The growfing otf pflantts 

. . . shoufld ttheretfore become an finttegrafl partt otf tthe schoofl program.” The 

Unfitted Sttattes Schoofl Garden Army (USSGA) was esttabflfished wfitth tthese 

words by tthe tfederafl Bureau otf Educafion, durfing Worfld War I, tto encourage 

urban  and  suburban  youtth  tto  engage  fin  urban  agrficufltture.  Agrficufltture 
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and  gardenfing  acfivfifies  were  fied  tto  nafionafl  securfitty  due  tto  concerns 

aboutt tthe securfitty otf Amerfica’s tfood suppfly. More tthan ttwo mfiflflfion young 

peopfle worked as “sofldfiers otf tthe sofifl” by tthe end otf tthe war, engagfing fin 

urban tfarmfing fin tthefir backyards and nefighborhood communfitty gardens. 

For tthe durafion otf tthe war, tthe USSGA campafign bufifltt a flfivefly nettwork otf 

gardens and gardeners tthatt changed tthe Amerfican tfood systtem.12

The  USSGA  was  a  firstt-otf-fitts-kfind  governmentt  finfifiafive  tto  make 

agrficufltturafl  educafion  a  sttructtured  partt  otf  pubflfic  schoofl  currficufla 

tthroughoutt  tthe  counttry,  wfitth  addfifionafl  ttagflfines  tthatt  sttatted,  “he  who 

produces  fis  a  pattrfiott—a  good  cfifizen”  and  “A  Garden  tfor  Every  Chfifld. 

Every  Chfifld  fin  a  Garden.”  Itt  aflso  otfered  an  fincenfive  tto  finsfiflfl  a  ttypficafl 

Amerfican “producer” menttaflfitty fin a cfitty communfitty tthatt was becomfing 

heavfifly  domfinatted  by  popuflar  medfia  and  consumerfism,  and  becomfing 

fincreasfingfly dfisconnectted tfrom fitts tfood systtem.13

The  tfragfifle  sttatte  otf  Amerfica’s  tfood  systtem  on  tthe  eve  otf  tthe  counttry’s 

enttrance fintto WWI, as weflfl as tthe need tto fincrease agrficufltturafl producfivfitty 

on tthe home tfrontt, were tthe drfivfing tforces behfind tthe tformafion otf tthe 

USSGA. The tfood fintfrasttructture fin tthe Unfitted Sttattes was anfiquatted. The 

counttry  flacked  tthe  necessary  sttructtures  and  processes  tto  etfecfivefly 

conttrofl fitts tfood suppflfies. The yfiefld per acre was on tthe flow end otf tthe 

scafle.14 Thfis tfragfifle sttatte fled tto urban tfarmfing finfifiafives fin schoofls across 

tthe counttry tto make Amerfican tfood secure amfidstt tthe war.

Anotther drfivfing tfacttor behfind tthe USSGA was tthe fissue otf tfeedfing European 

aflflfies who were fin a precarfious posfifion fin tterms otf tfood suppflfies. By 1917, 

aflmostt every abfle-bodfied European man had enflfistted fin tthe army. Due 

tto severe flabor shorttages and tthe utter desttrucfion finflfictted by tthe war 

on flarge swatths otf agrficufltturafl tterrfittory, Europe tfaced a tthfird consecufive 

year otf exttremefly reduced agrficufltturafl deveflopmentt. Food shorttages fin 

Europe  were  caused  by  a  combfinafion  otf  tfaflflfing  European  producfion 

and decreased Amerfican fimportts. Increased tfood producfion usfing urban 

agrficufltture heflped nott onfly tthe Amerfican popuflafion butt aflso afided tthe 

Aflflfies durfing tthe war.15

Ffig. 3.03. “Sofldfiers  otf  sofifl“ 

adverfisementt postter tfrom 

tthe worfld war. 

(Rfightt)

(Nextt Page Lett)

(Nextt Page Rfightt)

Ffig. 3.04. “Nafionafl War 

Garden  Commfissfion“ 

adverfisementt postter tfrom 

tthe worfld war. 

Ffig. 3.05. “Vficttory  Garden“ 

adverfisementt postter tfrom 

tthe worfld war. 

12     Rose  Hayden-Smfitth,  “‘Sofldfiers 

otf tthe Sofifl’: The Work otf tthe Unfitted 

Sttattes  Schoofl  Garden  Army  durfing 

Worfld War I,” Appflfied Envfironmenttafl 

Educafion  and  Communficafion  6, 

no.  1  (2007):  19–29,  https://dofi.

org/10.1080/15330150701319453.

13   Hayden-Smfitth, “‘Sofldfiers otf tthe 

Sofifl.’”

14   Hayden-Smfitth, “‘Sofldfiers otf tthe 

Sofifl.’”

15   Hayden-Smfitth, “‘Sofldfiers otf tthe 

Sofifl.’”
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16   Hayden-Smfitth, “‘Sofldfiers otf tthe 

Sofifl.’”

Even  atter  tthe  success  otf  USSGA  fin  mobfiflfizfing  urban  and  suburban 

tfarmfing  across  Amerfica,  fitt  was  dfisconfinued  atter  tthe  end  otf  tthe  war. 

In tthe attermatth, as Amerficans tturned tthefir back on tthe horrors otf tthatt 

perfiod  and  embraced  modernfitty,  tthey  sfimpfly  flostt  fintterestt  fin  anytthfing 

assocfiatted wfitth tthe war. Moreover, as tthe detfense tfundfing depfletted, tthe 

fleaders otf USSGA had no afltternafive tfundfing whfich fled tto tthe program 

befing decommfissfioned.16

3.2.4 Lessons Learned

Aflfl tthese movementts otf urban agrficufltture ttackfle tthe same probflem otf tfood 

finsecurfitty, finfifiatted due tto an ongofing worfld war as fin tthe case tfor Amerfica 

or  due  tto  tthe  tfaflfl  otf  tthe  Sovfiett  Unfion  tfor  Cuba.  To  become  successtfufl, 

urban agrficufltture requfires severafl weflfl-tfuncfionfing componentts. 

1.		Educafion

Urban  agrficufltture  coufld  be  a  flarger  partt  otf  urban  flfitfe  fitf  we  were  more 

properfly  educatted.  The  educafion  otf  youtth  by  finttegrafing  agrficufltturafl 

educafion as partt otf tthe schoofl currficuflum by tthe USSGA fis tthe firstt sttep 

tto enabfle a cfitty tto produce fitts tfood. By provfidfing essenfiafl ttrafinfing and 

educafion tto fitts resfidentts, a cfitty can refly on tthe resfidentts tfor makfing fitt 

tfood  secure  especfiaflfly  durfing  desperatte  fimes  as  demonsttratted  by  tthe 

vficttory garden movementt durfing WWI. 

2.  Poflficfies

Durfing  tthe  “specfiafl  perfiod  otf  peace”  fin  Cuba,  tthe  Cuban  governmentt 

finttroduced  poflficfies  tto  enabfle  fitts  resfidentts  tto  grow  tfood  ttackflfing  tfood 

finsecurfitty fin tthe nafion. Poflficfies provfided resfidentts otf Havana wfitth ttoofls, 

ttrafinfing,  and  tthe  rfightt  tto  tturn  any  vacantt  cfitty  pflott  fintto  a  tfuncfionfing 

urban tfarm. Rufles fin tfavor otf urban agrficufltture actt as a push tfor tthe urban 

dweflflers tto grow tfood and tturn green spaces fin tthe cfitty fintto producfive 

urban tfarms. 

3.  Urban Land 

The Cuban case aflso brfings tto flfightt tthe vaflue otf urban flands. Where tthe 

smaflfl urban tfarms keptt on fincreasfing fin Havana, tthe flarger tfarms on cfitty 
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flands were mosttfly decommfissfioned. These vacantt cfitty flotts compette wfitth 

otther urban tfuncfions otf housfing, socfiafl amenfifies, finsfittufionafl bufifldfings, 

ettc., and tthese tfuncfions are deemed more fimporttantt fin comparfison tto 

an urban tfarm. In a dense urban cfitty, fland vaflue and avafiflabfiflfitty otf fland are 

tthe major dettermfinantts tfor tthe tfeasfibfiflfitty otf an urban tfarm. 

4.  Intfrasttructture Costts

In  tthe  sttudfies,  aflfl  tthe  urban  agrficufltture  fincenfives  were  sponsored  by 

tthe cfitty, tthe mfiflfittary, or tthe counttry. These movementts were successtfufl 

because tthe resfidentts were asked tto justt tfarm and provfide tfood wfitthoutt 

sttressfing aboutt tthe costts and economfics. and provfide tfood. They dfid nott 

have tto ask tfor permfissfion tto tfarm or spend money on ttrafinfing. The sttatte 

provfided  tthe  necessary  ttoofls  tfor  tfarmfing  and  tthe  ttrafinfing  requfired  tto 

tfarm. In presentt fimes, tthfis fis nott tthe case, and fintfrasttructture costts tfor 

urban agrficufltture tform a barrfier tto fitts success.

Our pflanett fis very flfikefly tto tface resource shorttages fin tthe new perfiod otf 

cflfimatte change and tthe cfifies fin tthe Gflobafl Nortth and Soutth can flearn tfrom 

tthe mfisttakes made fin tthe pastt. Urban agrficufltture was abfle tto supportt a 

bfig partt otf tthe popuflafion botth fin Havana durfing tthe ‘specfiafl perfiod’ and 

fin Nortth Amerfica and Europe durfing tthe worfld war. Itf urban tfarmfing coufld 

achfieve  tfood  resfiflfience  fin  tthe  pastt,  can  we  achfieve  sometthfing  sfimfiflar 

fin  tthe  presentt?  The  tfoflflowfing  secfions  anaflyze  tthe  dfitferentt  scafles  and 

aspectts otf Urban Agrficufltture.  

3.3 Scafles otf pracfices 

The  tfoflflowfing  secfion  and  Ffig.  3.06  compare  efleven  dfitferentt  tfarmfing 

scafles commonfly presentt tfrom tthe mostt rurafl tto tthe mostt urban based 

on producfivfitty. Producfivfitty fis tthe yfiefld (fin kgs) per square metters otf tthe 

growfing  area  fin  tthe  respecfive  tfarmfing  scafle.  The  graph  evafluattes  tthe 

tfoflflowfing 11 dfitferentt tfarmfing scafles:

1.  Commercfiafl Farm 

Thfis fis tthe mostt rurafl tform otf agrficufltture pracficed tfor centturfies and tthe 

domfinantt source otf tfood across counttrfies. Commercfiafl tfarms are usuaflfly 
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flocatted tfar away tfrom tthe cfitty and heavfifly refly on pesficfides and tferfiflfizers 

tto produce crops, detterfiorafing sofifl heafltth. The producfivfitty otf commercfiafl 

tfarms fis flowestt as compared tto aflfl tthe otther scafles otf agrficufltture.  

2.  Commercfiafl Greenhouse 

Commercfiafl Greenhouse fis flfike a commercfiafl tfarm fin tterms otf fland and 

flocafion,  butt,  wfitth  tthe  advancementts  otf  tfarmfing  ttechnoflogfies,  fitt  uses 

ttechnfiques flfike hydroponfics tthatt ufiflfize fless fland and resources They are 

gafinfing  ttracfion  among  tfarmers  due  tto  hfigher  producfivfitty  even  atter 

havfing hfigh finfifiafl finvesttmentt tfor sefing up tthe greenhouse.

3.  Organfic Farm

Organfic  tfarms  use  ttradfifionafl  and  agrarfian  pracfices  tto  tfarm.  They 

ufiflfize  no  chemficafls,  pesficfides,  and  tferfiflfizers.  They  are  otten  flocatted 

fin suburban areas and are usuaflfly smaflfl-scafle tfarmers tthatt seflfl produce 

tto  flocafl  resttaurantts  and  tfarmer’s  marketts.  Crop  rottafions  and  cover 

crops are encouraged fin organfic tfarmfing, as are baflanced hostt/predattor 

parttnershfips. On tthe tfarm, organfic resfidues and mfinerafls are deposfitted 

back  fintto  tthe  sofifl  fleadfing  tto  hfigher  producfivfitty  tthan  commercfiafl  rurafl 

tfarms, wfitthoutt decreasfing tthe sofifl quaflfitty.  

4.  Edfibfle Landscapfing 

Edfibfle flandscapfing enttafifls combfinfing edfibfle pflantts wfitth ornamenttafl ones 

tto  creatte  a  sefing  tthatt  fis  nott  onfly  attracfive  butt  aflso  profittabfle.  Otten 

tthfis kfind otf tfood producfion fis mafinttafined by tthe cfitty fin pubflfic pflazas and 

across tthe urban areas. Thfis marks tthe ttransfifion tfrom rurafl tfarmfing tto 

urban agrficufltture pracfices fin tthe cfitty. Sfince tthe tfarmfing ttechnfiques are 

flfike convenfionafl agrficufltture, tthe producfivfitty fis sfimfiflar tto tthe commercfiafl 

tfarm, justt on a smaflfler scafle. 

5.  Communfitty Garden

Communfitty gardens are flocatted wfitthfin urban areas wfitth tthe mfissfion tto 

serve  and  enrfich  tthe  communfitty  and  provfide  a  pflace  tfor  tthe  resfidentts 

tto connectt. Usfing tthe prfincfipfles otf organfic tfarmfing, communfitty gardens 

afim  tto  provfide  tfood  tfor  tthe  vuflnerabfle  popuflafion  whfich  fis  tfresh  and 
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nuttrfifious. Befing on cfitty-owned flands and non-profitt organfizafions, tthese 

tfarms cannott deflfiver hfigh producfivfitty otf tfood and are otten dfificufltt tto 

sett up.

6.  Edfibfle Green Waflfls 

Edfibfle Green Waflfls are a new metthod otf growfing tfresh produce tthatt fis 

gafinfing attenfion due tto fitts abfiflfitty tto grow fin smaflfler areas. The ‘garden’ 

can  be  bufifltt  tfrom  repurposed  matterfiafls  and  can  produce  a  range  otf 

tfoods verficaflfly, efitther findoors or outtdoors. Sfince tthe edfibfle waflfl aflso fis 

essenfiaflfly a verficafl versfion otf hydroponfics, fitf fitt fis finsfide tthe bufifldfing, fitts 

producfivfitty fis fin tthe medfium specttrum on tthe graph. 

7.  Backyard Garden

As  seen  fin  tthe  cases  otf  pafios  fin  Cuba  and  vficttory  gardens  fin  tthe  USA, 

backyard  gardens  are  anotther  tform  otf  urban  tfarmfing  sttrattegy  tthatt 

peopfle  depfloy.  These  are  usuaflfly  fless  producfive  tthan  tthe  hydroponfics 

countterpartts  butt  afim  tto  provfide  some  flevefl  otf  tfood  securfitty  tto  tthe 

resfidentts growfing. 

8.  Baflcony Garden

Anotther  smaflfl-scafle  agrficufltture  pracfice  fin  Urban  areas  fis  done  on 

Baflconfies. In muflfi-unfitt resfidences where otten ground space fis scarce, 

resfidentts  grow  smaflfl  quanfifies  otf  easy-tto-grow  pflantts  flfike  herbs, 

ttomattoes,  ettc.  on  tthe  baflcony.  Thatt  fis  tthe  onfly  open-tto-afir  space  tthey 

have flegaflfly avafiflabfle tto grow tfood. 

9.  Inttensfive Green Rootf

Rootf space on bufifldfings can be ufiflfized tto grow tfood. An finttensfive green 

rootf can otten be convertted tto a tfood producfive one. The producfivfitty 

fis sfimfiflar tto a communfitty tfarm, wfitth tthe dfitference befing tthe flocafion on 

unufiflfized  rootf  space  otf  a  bufifldfing  ratther  tthan  vacantt  cfitty-owned  pflotts 

whfich otten compette wfitth otther urban tfuncfions. 

10.  Bufifldfing Inttegratted Greenhouses (BIG)

A greenhouse finsttaflfled on a roottop otf a bufifldfing, mosttfly seen on ttop otf 
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1 - Commercfiafl Farm

2 - Commercfiafl Greenhouse

3 - Organfic Farm

4 - Edfibfle Landscapfing

5 - Communfitty Garden

6 - Edfibfle Green Waflfls 

7 - Backyard Garden

8 - Baflcony Garden

9 - Inttensfive Green Rootf

10 - Roottop Greenhouse

11 - Verficafl Farm

Ffig. 3.06. Types  otf  agrficufltturafl 

pracfices  tfrom  tthe  mostt 

rurafl  tto  tthe  mostt  urban 

arranged  as  per  tthefir 

producfivfitty.
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LOCATION Urban

3 - Organfic Farm

4 - Edfibfle Landscapfing

5 - Communfitty Garden

6 - Edfibfle Green Waflfl

9 - Inttensfive Green Rootf

10 - Roottop Greenhouse

11 - Verficafl Farm

8 - Baflcony Garden
7 - Backyard Garden

10 40 80m0
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17     Spechtt  ett  afl.,  “Susttafinabfiflfitty 

Aspectts  otf  Food  Producfion  fin  and 

on Bufifldfings.”

18     Vanessa  Qufirk,  “Urban 

Agrficufltture  Partt  II:  Desfignfing  Outt 

tthe  Dfisttance,”  2012,  https://www.

archdafifly.com/238382/urban-

agrficufltture-partt-fifi-desfignfing-outt-

tthe-dfisttance.

19   Mefidad Kfissfinger, “Intternafionafl 

Trade  Reflatted  Food  Mfifles  –  The 

Case  otf  Canada,” Food Poflficy  37, 

no.  2  (2012):  171–78,  https://dofi.

org/10.1016/j.tfoodpofl.2012.01.002.

flarge spanned findusttrfiafl bufifldfings, fis retferred tto as a roottop greenhouse. 

BIGs have hfigher producfivfitty tthan otther urban tfarmfing and are tthe mostt 

urban otf tthe tfarmfing opfions due tto tthe wfide avafiflabfiflfitty otf roottops fin 

tthe cfitty. 

11.  Verficafl Farm

The  conceptt  otf  growfing  pflantts  or  anfimafl  flfitfe  finsfide  skyscrapers  or  on 

verficaflfly fincflfined surtfaces fis known as verficafl tfarmfing.17 Itt shares sfimfiflar 

producfivfitty  (hfighestt)  as  tthe  commercfiafl  greenhouse,  botth  ufiflfizfing 

hydroponfics growfing systtems, butt wfitthfin tthe cfitty boundary.

3.4 Benefitts 

Urban Agrficufltture’s vaflue flfies nott onfly fin tthe capacfitty tto tfeed tthe popuflafion, 

butt  aflso  fin  fitts  abfiflfitty  tto  fintform  cfifizens  aboutt  satfe,  nuttrfifious  tfood  and 

tthe  commfittmentt  requfired  tto  grow  fitt;  provfide  flfivefly  green  spaces  and 

recreafion; save tthe cfitty’s money requfired tto fimportt produce and provfide 

envfironmenttafl benefitts; heflp creatte communfitty; and, ttheoreficaflfly, serve 

as a new source otf moderatte economfic growtth.18 These benefitts can be 

charactterfized broadfly as envfironmenttafl, socfiafl, and economfic. 

Envfironmentt Benefitts

The  tfood  commodfitty  chafin’s  envfironmenttafl  fimpactt  fis  caflcuflatted  by  fitts 

‘tfood mfifles’ defined as “tthe dfisttance tthe commodfitty ttravefls tfrom pofintt 

otf producfion tto pofintt otf consumpfion, tthe requfired energy, and resuflfing 

emfissfions”  as  per  Mefidad  Kfissfinger  fin  hfis  paper  “Intternafionafl  Trade 

Reflatted Food Mfifles – The case otf Canada.”19 

Accordfing tto hfis reportt, over 30% otf agrficufltture and tfood goods consumed 

fin Canada are fimportted, resuflfing fin over 61 bfiflflfion ttonnes km otf ‘tfood 

mfifles’  and  3.3  mfiflflfion  mettrfic  ttonnes  otf  CO2  emfissfions  annuaflfly.  Frufitts 

and vegettabfles have tthe hfighestt tfood mfifles based envfironmenttafl fimpactt 

otf aflfl tthe flfivesttock and tfood crops surveyed as 80% otf tfrufitts and 45% otf 

vegettabfles are fimportted fintto Canada (accordfing tto tthe sttafisfics pubflfished 

by  FAO)  as  opposed  tto  tthe  otther  tfood  groups.  Ffig.  3.07  descrfibes  tthe 

carbon  emfissfions  otf  specfific  tfood  groups  tfor  tthe  case  otf  Canada.  Rfice, 

Ffig. 3.07. Percenttage  otf  Carbon 

Emfissfions  due  tto  tfood 

mfifles  by  dfitferentt  tfood 

groups fin Canada.
(Rfightt)
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21   Hannah Rfittchfie and Max Roser, 
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and  Mfichaefl  Wfintter,  “Locafl  Food, 

Food  Mfifles  and  Carbon  Emfissfions: 

A  Comparfison  otf  Farm  Shop  and 

Mass  Dfisttrfibufion  Approaches,” 

Food Poflficy  34,  no.  2  (2009): 

150–55,  https://dofi.org/10.1016/j.

tfoodpofl.2008.11.001.

23   Françofis Mancebo, “Gardenfing 

tthe  Cfitty:  Addressfing  Susttafinabfiflfitty 

and  Adapfing  tto  Gflobafl  Warmfing 

tthrough  Urban  Agrficufltture,” 

Envfironmentts  (Basefl,  Swfittzerfland) 

5,  no.  3  (2018):  1–11,  https://dofi.

org/10.3390/envfironmentts5030038.

24     Eflfi  Zfigas,  “Pubflfic  Harvestt: 

Expandfing tthe Use otf Pubflfic Land tfor 

Urban  Agrficufltture  fin  San  Francfisco” 

(San  Francfisco:  SPUR,  Aprfifl  2012), 

https://www.spur.org/pubflficafions/

spur-reportt/2012-04-23/pubflfic-

harvestt.

25   Zfigas, “Pubflfic Harvestt.”

26   Zfigas, “Pubflfic Harvestt.”

cotfee, ttea, peanutts, chocoflatte, and a wfide varfietty otf ttropficafl tfrufitts were 

100% fimportted.20

Ffig. 3.08 measures tthe fimpactt otf tfood producfion on tthe envfironmentt as 

caflcuflatted by ourworfldfindatta.21 Food accountts tfor 26% otf tthe worfldwfide 

carbon emfissfions otf whfich tfood mfifles tfrom tthe ttransportt otf tfood ttottafls 

tto  18%  otf  tthe  emfissfions.  Food  nettworks  rootted  fin  flocafl  ecoflogfies  and 

responsfive tto custtomer demands tfor quaflfitty tfood are needed tto mfinfimfize 

tthese tfood  mfifles, as shown by  tthe advanttages  otf  a more  decenttraflfized 

tfood  suppfly  systtem  as  fin  tthe  case  otf  urban  agrficufltture  pracfices.22  Ffig. 

3.09 compares tthe flow otf tfood tfrom tthe tfarm tto tthe moutth otf an urban 

dweflfler tfor tthe flocafl tfood systtem and tthe convenfionafl tfood systtem. 

More broadfly, urban agrficufltture aflso serves as a backbone tfor ttranstformfing 

abandoned flands and brownfieflds fintto urban servfices.23 Communfitty tfarms 

and gardens cuflfivatted on tthese flands coofl down urban areas, reducfing 

tthe fimpactt otf tthe urban heatt fisfland etfectt. These green flands fin tthe urban 

concrette jungfles absorb rafinwatter and provfide a natturafl habfittatt tfor tfauna, 

fincfludfing bees and bfirds, tto tthrfive. These envfironmenttafl benefitts mfifigatte 

sewage systtem burden, flower energy demand on hott days, and promotte 

bfiodfiversfitty.24

Socfiafl Benefitts

The majorfitty otf tfood fis grown outtsfide otf cfifies, resuflfing fin a dfisconnectt 

bettween  cfitty  dweflflers  and  tthe  flarger  tfood  systtem  tthatt  susttafins  tthe 

popuflafions. Thfis greatt dfivfide can be brfidged by urban tfarmfing. Communfitty 

gardens,  schoofl  gardens,  markett  tfarms,  and  even  tthe  nefighborhood 

beehfive  woufld  provfide  opporttunfifies  tfor  tfood  systtem  educafion  and 

apprecfiafion by tthe communfitty.25 These tfarms on botth pubflfic and prfivatte 

flands, apartt tfrom provfidfing tfresh produce, actt as vfibrantt green spaces tfor 

cfitty resfidentts. 

Urban  Agrficufltture  projectts  provfide  socfiafl  cohesfion  by  brfingfing  peopfle 

ttogetther  fin  tthese  natturafl  ecosysttems  merged  wfitthfin  tthe  bufifltt  tfabrfic.26 

Farmers,  gardeners,  and  tthefir  nefighbors  share  more  tthan  justt  tfence 

flfines  wfitthfin  a  nefighborhood.  Urban  agrficufltture  schemes,  whfich  have 

Ffig. 3.08. Percenttage  otf  carbon 

emfissfions  emfitted  due 

tto  tfood  producfion 

cattegorfized  accordfing  tto 

fland  use,  crops,  anfimafls 

and suppfly chafin. 
(Rfightt)
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Ffig. 3.09. Comparfison  otf  tfood 

mfifles  bettween  rurafl  tfood 

producfion and urban tfood 

producfion.
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27     Mancebo,  “Addressfing 

Susttafinabfiflfitty  and  Adapfing  tto 

Gflobafl  Warmfing  tthrough  Urban 

Agrficufltture.”

28   Zfigas, “Pubflfic Harvestt.”

29     Vanessa  Qufirk,  “Urban 

Agrficufltture  Partt  III:  Towards  an 

Urban  ‘Agrfi-Punctture,’”  2012, 

https://www.archdafifly.com/239677/

urban-agrficufltture-partt-fififi-ttowards-

an-urban-agrfi-punctture.

proflfitferatted  sfince  tthe  tturn  otf  tthe  centtury,  otten  flead  tto  tthe  reshapfing 

otf  urban  envfironmentts,  fitf  nott  tthe  whofle  urban  tfabrfic.  Many  exampfles 

across tthe pflanett fiflflusttratte how urban agrficufltture projectts aflflow peopfle 

tto ttry outt new ways otf flfivfing fin cfifies. They otten creatte a new commons 

by  brfingfing  cfifizens  ttogetther  and  refinvenfing  urbanfitty  by  dfiaflogue—

and  otten  conflfictt—bettween  growers,  gardeners,  prfivatte  pflayers,  cfitty 

governmentts, nefighbors, and otther resfidentts.27

Economfic Benefitts

Gardens and urban tfarms on pubflfic propertty wfiflfl heflp tthe cfitty save money 

on flandscapfing, weedfing, and upkeep. Communfitty assocfiafions tthatt ttake 

on tthe ttask otf mafinttafinfing tformerfly emptty flotts wfiflfl heflp keep tthem tfrom 

befing  unoficfiafl  dump  sfittes,  savfing  tthe  Departtmentt  otf  Pubflfic  Works  a 

tton otf money.28 Nott onfly tthfis butt urban tfarmfing creattes jobs and heflps 

fin supporfing tthe flocafl economy by depfloyfing tthe resfidentts otf tthe same 

nefighborhood tto heflp fin producfing tfood tfor tthe communfitty. 

3.5 Chaflflenges 

Locafl tfood producfion requfires muflfipfle tthfings tto tfaflfl rfightt fin pflace tto be 

successtfufl.  There  are  many  chaflflenges  tfaced  by  urban  agrficufltture.  Ffirstt 

fis tthe costt assocfiatted wfitth organfic produce generatted by urban tfarmfing. 

As Mficheafl Poflflen putts fitt “we have a systtem where weafltthy tfarmers tfeed 

tthe poor crap and poor tfarmers tfeed tthe weafltthy wfitth hfigh-quaflfitty tfood.” 

As  dfiscussed  betfore  flow-fincome  nefighborhoods  sutferfing  tfrom  tfood 

finsecurfitty are nott abfle tto benefitt tfrom tthe heafltthy produce provfided by 

urban tfarms due tto tthe hfigher costts.29 Anotther fis tthe flack otf governmentt 

poflficfies  and  fincenfives  reflatted  tto  urban  agrficufltture.  Wfitthoutt  finfifiafives 

by  tthe  flawmakers  tto  ttrafin  and  educatte  tthe  resfidentts  fin  urban  tfarmfing, 

ttranstformfing urban fland fintto a producfive space tto grow tfood fis aflways 

gofing tto remafin a chaflflenge. Currenttfly, urban tfarmfing on vacantt cfitty pflotts 

ttakes a flott otf etfortt and money, consfider tthe exampfle otf Fflemfingdon Park 

Communfitty Farm (Fflemo  Farm) where  tthe permfitt process ttook  5 years 

tfrom concepttuaflfizafion tto operafion otf tthe tfarm. Lasttfly, urban agrficufltture 

programs  promfise  flow-costt  flocafl  tfood,  communfitty  engagementt,  and  att 
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30     Wfiflfl  Vaflfley  and  Hannah 

Wfittman, “Beyond Feedfing tthe Cfitty: 

The  Muflfitfuncfionaflfitty  otf  Urban 

Farmfing  fin  Vancouver,  BC,” Cfitty, 

Cufltture  and  Socfietty  16,  no.  Journafl 

Arficfle  (2019):  36–44,  https://dofi.
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tthe same fime profitt tfor tthe grower. Thfis becomes tthe mostt chaflflengfing 

partt tfor tthe tfeasfibfiflfitty otf urban tfarmfing. Wfiflfl Vaflfleya & Hannah Wfittman 

fin tthefir paper “Beyond tfeedfing tthe cfitty: The muflfitfuncfionaflfitty otf urban 

tfarmfing  fin  Vancouver,  BC”  dfiscuss  tthe  “unattafinabfle  ttrfitfectta  otf  urban 

agrficufltture”,  whfich  fis,  provfidfing  atfordabfle  flocaflfly  grown  tfood  whfifle 

ufiflfizfing tthe flocafl worktforce and sfiflfl generafing posfifive revenue tto tfund 

tthe enfire operafion.30 
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3.6 Concflusfion

Is  fitt  possfibfle  tto  achfieve  tthfis  “ttrfitfectta  otf  urban  agrficufltture”?31  The  costt 

assocfiatted  wfitth  urban  agrficufltture  pracfice  tforms  tthe  bfiggestt  hurdfle  fin 

tthe patth  tto  atfordabfle flocafl tfood.  Urban agrficufltture  pracfices  are  otten 

sfittuatted  on  cfitty-owned  flands  whfich  compette  wfitth  otther  urban  uses 

tthatt  ttake  prfiorfitty  over  urban  tfarmfing.  However,  tthe  cfitty  aflso  has  an 

abundance  otf  vacantt  roottop  space  tthatt  does  nott  compette  wfitth  any 

otther urban use and can very weflfl be used tfor tfarmfing fin tthe dense urban 

tfabrfic.  Urban  Agrficufltture  systtems  flfike  an  finttensfive  green  rootf,  bufifldfing 

finttegratted  greenhouses,  moduflar  tfarmfing  systtems,  ettc.  have  been 

finsttaflfled  on  roottops  otf  exfisfing  bufifldfings  across  Nortth  Amerfica  fin  cofld 

cflfimattes. These tform tthe cattegory otf agrficufltture retferred tto as bufifldfing-

finttegratted  agrficufltture  (BIA).  Accordfing  tto  a  2006  Coflumbfia  Unfiversfitty 

reportt  on  roottop  phottovoflttafics  capacfitty,  tthere  fis  more  tthan  5000  ha 

otf  un-shaded  roottop  area  fin  New  York  Cfitty’s  five  boroughs.  Based  on 

tthe  caflcuflafions  otf  hydroponfic  tfood  producfion  yfieflds  done  by  Capflow 

and  Neflkfin  fin  tthe  2008  paper  “Bufifldfing-finttegratted  agrficufltture:  a  new 

approach tto tfood producfion”, tthe rootf space avafiflabfle fin New York can 

tfeed tthe enfire popuflafion otf 30 mfiflflfion peopfle wfitth yearfly consumpfion 

otf tfresh vegettabfles.32 Insttaflflafion otf BIAs on roottops enabfles hfigher tfood 

producfivfitty, by usfing hydroponfics growfing systtems, and ufiflfizes fland tthatt 

does  nott  compette  wfitth  any  otther  urban  use.  Itt  fis  an  envfironmenttaflfly 

tfrfiendfly  urban  tfood  producfion  sttrattegy  tthatt  decreases  our  carbon 

tfoottprfintt,  flowers  ttransporttafion  costts,  fimproves  tfood  prottecfion  and 

satfetty, coofls homes, and combatts gflobafl warmfing.33 34 The “unattafinabfle 

ttrfitfectta” can be achfieved usfing BIA whfich produces cheap flocaflfly grown 

tfood,  produced  by  tthe  bufifldfing  resfidentts.  The  nextt  partt  uncovers  tthe 

componentts, benefitts, and chaflflenges otf BIA systtems fin cofld cflfimattes. 
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4.0 Bufifldfing Inttegratted Agrficufltture   
[sttatte otf tthe artt]

4.1 Definfifion

Katthrfin Spechtt aflong wfitth a tteam otf 19 otther researchers defined bufifldfing 

finttegratted agrficufltture (BIA) fin tthefir journafl arficfle “Urban Agrficufltture otf tthe 

Futture: An Overvfiew otf Susttafinabfiflfitty Aspectts otf Food Producfion fin and 

on Bufifldfings” as “The metthod otf flocafing hfigh-pertformance hydroponfic 

greenhouse  systtems  on  and  fin  mfixed-use  bufifldfings  tto  maxfimfize  tthe 

synergfies bettween tthe bufifldfing envfironmentt and agrficufltture-flfike energy 

and nuttrfientt flows.”1 BIA fis a novefl approach tto tfood producfion tfocused on 

tthe conceptt otf finsttaflflfing hfigh-pertformance tfarmfing systtems on and wfitthfin 

bufifldfings, powered by susttafinabfle matterfiafls, flocafl energy producfion, and 

watter conservafion.2

As a new approach tto susttafinabfle urban tfood producfion, BIA consfistts otf 

tthree partts tto work: 

1.  tthe use otf resfiduafl resource flows tto fincorporatte tthe fidea otf symbfiosfis 

bettween tthe tfarm and tthe bufifldfing (energy, watter, and CO2).

2.  envfironmenttafl fimpactt otf tthe matterfiafls tfor consttrucfion otf tthe tfarm and 

tthe hfigh resource eficfiency 

3.  tfacfiflfittafion otf hfigh-quaflfitty tfood producfion on bufifldfing roottops and 

tfood producfion generafion tfor urban tfood securfitty and sefltf-suficfiency.

BIA fis prfimarfifly a desfign prfincfipfle tthatt esttabflfishes a nexus or symbfiosfis 

bettween  bufifldfing  energy  flow  and  tfood  suppfly,  gfiven  tthe  gflobafl  need 

tfor  responsfibfle  energy  use  fin  bufifldfings  and  tthe  need  tto  provfide  tfood 

securfitty fin growfing urban areas. As a resufltt, expandfing cfifies shoufld be 

seen as an advanttage ratther tthan a barrfier tto mafinttafinfing a sttabfle tfood 

suppfly  and  energy  producfion.3  Anotther  fimporttantt  tterm  tto  descrfibe 

BIA fis “z-tfarmfing” or “zero-acreage tfarmfing”. Accordfing tto Zachary Turk 

tfrom Yafle Envfironmenttafl Revfiew z-tfarmfing fis defined as “a new branch otf 

agrficufltture finvoflvfing producfion fin or on urban sttructtures.”4

1  Katthrfin	Spechtt	ett	afl.,	“Urban	

Agrficufltture	otf	tthe	Futture:	An	

Overvfiew	otf	Susttafinabfiflfitty	Aspectts	

otf	Food	Producfion	fin	and	on	

Bufifldfings,”	Agrficufltture  and  Human 

Vaflues	31,	no.	1	(2014):	33–51,	

httttps://dofi.org/10.1007/s10460-

013-9448-4.

2  D.	Goufld	and	T.	Capflow,	“8	-	

Bufifldfing-Inttegratted	Agrficufltture:	A	

New	Approach	tto	Food	Producfion,”	

fin Mettropoflfittan  Susttafinabfiflfitty,	ed.	

Frank	Zeman,	Woodhead	Pubflfishfing	

Serfies	 fin	 Energy	 (Woodhead	

Pubflfishfing,	2012),	147–70,	https://

dofi.org/10.1533/9780857096463.2

.147.

3  Ana	Nadafl	ett	afl.,	“Bufifldfing-

Inttegratted	Roottop	Greenhouses:	

An	Energy	and	Envfironmenttafl	

Assessmentt fin tthe Medfitterranean 

Conttextt,”	Appflfied  Energy	187,	

no.	Journafl	Arficfle	(2017):	338–

51,	 https://dofi.org/10.1016/j.

apenergy.2016.11.051.

4  “The	Promfise	and	Chaflflenges	

otf	‘Zero-Acreage	Farmfing,”	Yafle	

Envfironmentt	Revfiew,	Aprfifl	11,	2017,	

httttps://envfironmentt-revfiew.yafle.

edu/promfise-and-chaflflenges-zero-

acreage-tfarmfing-0.

Ffig. 4.01. Inputts  and  outtputts 

otf  bufifldfing  finttegratted 

agrficufltture (BIA).
(Lett)
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5  “Food	Sttafisfics:	Anaflysfis,”	

Sttafisfics	Canada,	accessed	Aprfifl	

20,	2021,	https://www150.sttattcan.

gc.ca/n1/pub/21-020-x/2009001/

partt-parfie1-eng.httm.

4.2 Scope and Mettrfics

Thfis  tthesfis  examfines  tthe  dfitferentt  BIA  systtems  tfocusfing  on  precedentts 

based  fin  a  cofld  cflfimatte  sfimfiflar  tto  Torontto  (humfid  confinenttafl).  The 

research  finvoflves  anaflyzfing  bufifldfings  fin  dense  urban  areas  tthatt  have 

fincorporatted tthe conceptts otf urban tfarmfing and understtandfing how and 

fitf tthey succeed tto produce a sfignfificantt amountt otf tfood tfor tthe resfidentts? 

The firstt sttep tto anaflyze tthe producfivfitty otf dfitferentt projectts fis deveflopfing 

a  ‘mettrfic’  tthatt  can  be  used  tto  compare  tthe  amountt  otf  tfood  produced 

by tthe dfitferentt tfarmfing systtems fin tthe gfiven area avafiflabfle tfor tfarmfing. 

The number otf peopfle (retferred tto as ‘moutths’) tthatt tthe urban tfarm can 

tfeed annuaflfly fis avafiflabfle, fin mostt cases, fin tthe precedentt anaflysfis. The 

caflcuflafion assumes a vegettarfian dfiett tthus onfly tfresh tfrufitts and vegettabfles 

are consfidered tfor annuafl consumpfion otf a moutth tfed. Datta avafiflabfle on 

a ttypficafl Canadfian dfiett tfrom Sttafisfics Canada fis used fin Ffig. 4.03. Ffig. 4.04 

showcases tthe deveflopmentt otf moutths tfed per unfitt area (MFUA), based 

on tthe ttypficafl Canadfian finttake otf 80 kgs otf tfrufitts and vegettabfles per year.5 

Thfis  new  mettrfic  heflps  fin  comparfing  tfarmfing  systtems  tfrom  hydroponfics 

greenhouses  tto  finttensfive  green  rootfs  under  one  umbreflfla.  Moreover, 

MFUA fis a mettrfic tthatt can be understtood by tthe common pubflfic, unflfike 

tthe  exfisfing  producfivfitty  sttandards  whfich  compare  tthe  amountt  otf  tfood 

produced by tthe respecfive tfarmfing area. 

Ffig. 4.02. Sttandard  Tempflatte  tfor 

Precedentt Sttudfies.

Ffig. 4.03. Annuafl  Canadfian  tfood 

requfirementts  per  year  fin 

kfiflograms.

(Rfightt)

(Nextt Page Lett)

Ffig. 4.04. Moutths  tfed  per  unfitt  area 

(MFUA) caflcuflafions.
(Nextt Page Rfightt)
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Locafion

Commercfiafl Farm

Type otf Zonfing Moutths Fed per Unfitt Area

BIA Systtem Used

Avafiflabfle Area 

tfor tfarmfing New Mettrfic 

tfor Comparfing 

BIA Systtems 

across projectts

Inttensfive Green Rootf

Roottop Greenhouse

Verficaflfly Inttegratted Greenhouse

Verficafl Farmfing 

Moduflar Farmfing Systtems

Ofice Bufifldfing

Insfittufionafl

Resfidenfiafl

Images otf bufifldfing finttegratted agrficufltture

xx,xxx m2Year MFUA= ____
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Fflour (43.6 kg)

Vegettabfles (40.7 kg)

Sugar and Syrups 

(23.8 kg)

Ofifl and Fatts (17.9 kg)

Dafiry Productts (16 kg)Rfice (7.1 kg)

Pouflttry (13.4 kg)

Red Meatt 

(23.4 kg)

Frufitts (39.3 kg)

Cereafls (8.9 kg)
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=

=

=

=

=

+ 80 kg/person/year

producfion area (sq.mtts.)

harvestted produce (kgs.)

80

X moutths-tfed/sq.mtts.

MFUA
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Frufitts and Vegettabfles

Carbohydrattes

Prottefins

Canadfian Dfiett Per Day BIA has tthe capabfiflfitty tto produce 50% otf tthe tfood consumed by a person fin 365 days.

Ffig. 4.05. Canadfian  tfood  pflatte  and 

fiflflusttrafion otf tfood tthatt BIA 

can grow fin 365 days.
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BIA has tthe capabfiflfitty tto produce 50% otf tthe tfood consumed by a person fin 365 days.
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6  Admfin,	“Inttensfive	vs	Exttensfive	

Green	 Rootfs:	 Whatt’s	 tthe	

Dfitference?,”	Green  Rootf  Pflan 

(bflog),	Jufly	31,	2010,	https://www.

greenrootfpflan.com/finttensfive-vs-

exttensfive-green-rootfs/.

1 - Vegettafion

2 - Growtth Medfium

3 - Sedum

4 - Drafinage Pflane

5 - Insuflafion

6 - Roofing Membrane

7 - Sttructturafl Sflab
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4.3 Dfitferentt BIA Systtems

4.3.1 Inttensfive Green Rootf

Inttensfive	green	rootfs	are	commonfly	seen	on	commercfiafl	and	resfidenfiafl	

bufifldfings	where	tthe	owners	wantt	vastt	green	areas	wfitth	a	varfietty	otf	pflantt	

sfizes.	Grass,	fiefld	covers,	herbs,	shrubs,	and	even	some	ttypes	otf	ttrees	

can	be	pflantted	on	tthese	rootfs.	Patths	and	waflkways	otten	connectt	varfious	

archfittectturafl eflementts tto provfide room tfor pedesttrfians tto communficatte 

wfitth	tthe	natturafl	envfironmentt.	To	accommodatte	pflanfing,	tthe	finttensfive	

green	rootf	uses	pflanfing	medfiums	otf	flarger	deptths.	Thfis	deeper	sofifl	

aflflows	tfor	flarge	pflantts	and	dramafic	pflantt	groupfings	on	finttensfive	rootfs.	

They	are	aflso	known	as	“roottop	gardens.”	Vegettabfle	and	herb	gardens	

Ffig. 4.06. 1  sq.  mtts.  cross-secfion  otf 

finttensfive  green  rootf  BIA 

systtem.

Ffig. 4.07. Inttensfive green rootf sankey  

dfiagram  showfing  finputts 

and outtputts otf tthe systtem.

(Lett)

(Rfightt)
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nuttrfientts

produce

organfic wastte

finputts outtputts

wastte watter

bufifldfing

excess

seeds

watter

are	mostt	commonfly	pflantted	on	tthese	roottops,	and	tthey’re	a	flfittfle	easfier	

tto	mafinttafin	tthan	ground-flevefl	gardens	because	tfewer	rodentts	and	weeds	

make	tthefir	way	up	on	tthe	rootf.	Ferfiflfizer	and	watter	wfiflfl	be	requfired	by	aflfl	

pflantts,	and	many	wfiflfl	need	cflfippfing	and	prunfing	tfor	reguflar	mafinttenance.6
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7  Penny	Kafiflfl-Vfinfish,	“Torontto’s	

Green	Rootf	Poflficy	and	Roottop	Food	

Producfion,”	Pflan Canada	49,	no.	2	

(2009):	39,	https://search.proquestt.

com/docvfiew/195847010.

8  Ryerson,	“Ryerson	Urban	Farm,”	

Ryerson,	accessed	Aprfifl	23,	2021,	

https://www.ryerson.ca/unfiversfitty-

busfiness-servfices/urban-tfarm/.

9  Expflorfing	Afltternafives,	Growfing 

Food  fin  tthe  Cfitty  -  Urban  Roottop 

Farm  fin  Downttown  Torontto,	

Expflorfing	 Afltternafives,	 2019,	

httttps://www.youttube.com/

wattch?v=0SzTSepQuMU.

Ryerson Urban Farm

Wfitth over 50 crops and more tthan 100 cuflfivars, as weflfl as tthree roottop 

beehfives,  tthe  tfarm  fis  bufifltt  fin  tthe  markett  garden  ttradfifion.  Because  otf 

Torontto’s green rootf byflaw7, tthe tfarm fis a workfing prottottype tthatt ttakes 

advanttage otf tthe pottenfiafl otf emptty bufifldfing roottops and tthe tfacfiflfifies tto 

grow tfood.8  9

Torontto 930 m22013 MFUA = 0.06

Ffig. 4.08. Ryerson urban tfarm.

Ffig. 4.09. Ryerson  urban  tfarm  ttop 

vfiew.

(Top Lett)

(Bottom Lett)
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10  greenrootfs.com and Brookfly 

Grange,	“Brookflyn	Grange	Roottop	

Farm	(Fflagshfip	Farm)	#1	att	Sttandard	

Mottor	 Productts,”	 GreenRootfs,	

accessed	Aprfifl	23,	2021,	https://

www.greenrootfs.com/projectts/

brookflyn-grange-rootfttop-tfarm-

flagshfip-tfarm-1-att-sttandard-mottor-

productts/.

Brookflyn Grange

The  roottop  tfarm  fis  sfittuatted  on  tthe  sfixtth  floor  otf  tthe  Sttandard  Mottor 

Productts bufifldfing, whfich has an findusttrfiafl sttructture. The floadfing capacfitty 

otf tthe tfarm’s 40 flbs per square tfoott otf matterfiafls fis weflfl exceeded by tthfis 

robustt 1919 tframe, whfich has a tthfick refintforced concrette sflab. Pflanfing 

beds  are  aboutt  7.5  finches  wfide,  wfitth  1  finch  deep  waflkways.  Oatts, 

buckwheatt, and cflover are used as wfintter cover crops.10

New York 3,995 m22010 MFUA = 0.07

Ffig. 4.10. Brookflyn  Grange  urban 

tfarm.

Ffig. 4.11. Brookflyn  Grange  urban 

tfarm.

(Top Rfightt)

(Bottom Rfightt)
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4.3.2 Roottop Hydroponfics 

Over tthe years many roottop hydroponfics pracfices have evoflved tthatt otfer 

tthe producfivfitty otf hydroponfics or an aeroponfics growfing systtem wfitthoutt 

tthe  hassfle  otf  consttrucfing  a  greenhouse  on  ttop  otf  a  bufifldfing.  These 1 - Hydroponfics Towers

2 - Rootf Paver

3 - Drafinage Pflane

4 - Insuflafion

5 - Roofing Membrane

6 - Sttructturafl Sflab

Ffig. 4.12. 1  sq.  mtts.  cross-secfion  otf 

roottop  hydroponfics  BIA 

systtem.

Ffig. 4.13. Roottop  hydroponfics  

sankey    dfiagram  showfing 

finputts  and  outtputts  otf  tthe 

systtem.

(Lett)

(Rfightt)



T.U.R.F. (Transtformafive Urban Roottop Farmfing)

53

systtems work on tthe same prfincfipfles butt tfood producfion fis flfimfitted tto a 

tfew montths ratther tthan year-flong producfions fin tthe case otf hydroponfics 

finsfide a roottop greenhouse. 

nuttrfientts

produce

organfic wastte
finputts outtputts

wastte watter

bufifldfing

excess

seeds

watter

recfircuflatted watter

eflecttrficfitty
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11  Green	Food	Soflufions,	“The	

Denfizen,”	Green	Food	Soflufions,	

accessed	Aprfifl	23,	2021,	https://

www.greentfoodsofluttfions.com/

portfoflfio.

12  Lucy	Wang,	“Roottop	Farm	

Grows	on	Award-Wfinnfing	Denfizen	

Bushwfick	Bufifldfing,”	INHABITAT,	

February	28,	2020,	https://finhabfittatt.

com/rootfttop-tfarm-grows-on-

award-wfinnfing-denfizen-bushwfick-

bufifldfing/.

13  ODA-Archfittectture,	“Denfizen	

Bushwfick,”	 oda-archfittectture,	

accessed	Aprfifl	23,	2021,	http://

www.oda-archfittectture.com/

projectts/denfizen-bushwfick.

Denfizen Bushwfick

Green Food Soflufions bufifltt a 79 Tower Farm fin tthfis 900-unfitt resfidenfiafl 

bufifldfing fin Bushwfick, Brookflyn. The Denfizen aflso has a deafl wfitth Green 

Food  Soflufions  tfor  tthefir  aflfl-Incflusfive  tfarmfing  operafion.  Green  Food 

Soflufions  produces  over  50  kfinds  otf  vegettabfles  and  tfrufitts  and  suppflfies 

dfirecttfly tto bufifldfing custtomers. Resfidentts have a say fin whatt fis grown and 

have tthe opporttunfitty tto vofluntteer on tthe tfarm fin tthefir spare fime.11 12 13

New York 399 m22018 MFUA = 0.15

Ffig. 4.14. Denfizen  Bushwfick  Aerfiafl 

Vfiew otf tthe tfarm.

Ffig. 4.15. Denfizen  Bushwfick  roottop 

hydroponfics systtem.

(Top Lett)

(Bottom Lett)
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14  Caroflfine	Harrap,	“Worfld’s	

Largestt	Urban	Farm	tto	Open	–	on	

a	Parfis	Roottop,”	2019,	https://

www.ttheguardfian.com/cfifies/2019/

aug/13/worflds-flargestt-urban-tfarm-

tto-open-on-a-parfis-roottop.

Parfis Exhfibfifion Centter

The  tfarm  fis  sfittuatted  on  ttop  otf  a  major  exhfibfifion  compflex  fin  tthe  15tth 

arrondfissementt  tthatt  fis  currenttfly  undergofing  renovafion.  Itt  wfiflfl  have  a 

resttaurantt and bar on tthe premfises, wfitth a capacfitty otf aboutt 300 peopfle. 

The tfarm aflso otfers a varfietty otf programs, such as educafionafl ttours and 

tteam-bufifldfing sessfions. The resfidentts aflso gett tthe opporttunfitty tto flease 

smaflfl vegettabfle pflotts otf tthefir own fin specfiaflfly devfised wooden crattes.14

Parfis 3,995 m22020 MFUA = 0.16

Ffig. 4.16. Parfis  exhfibfifion  centter 

roottop hydroponfics tfarm.

Ffig. 4.17. Parfis  exhfibfifion  centter 

hydroponfics systtem.

(Top Lett)

(Bottom Lett)
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15  Goufld	and	Capflow,	“8	-	Bufifldfing-

Inttegratted	Agrficufltture.”
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4.3.3 Hydroponfics Greenhouse

A  hydroponfics  greenhouse  fis  a  reguflatted  envfironmentt  where  pflantts, 

fincfludfing vegettabfles, are grown fin nuttrfientt-rfich watter. There fis no need 

tfor tthe sofifl because watter conttafins aflfl otf tthe mfinerafl nuttrfientts tthatt pflantts 

requfire.  Watter  fis  recfircuflatted  unfifl  tthe  nuttrfientts  are  exhaustted,  and 

tthen tthe depfletted nuttrfientts are added back fin. In conttrastt tto ttradfifionafl 

1 - Greenhouse Gflass (DGU)

2 - Rootf Sttructture

3 - Cflfimatte Conttroflfled Space

4 - Aeroponfics / Hydroponfics Towers

5 - Rootf Paver

6 - Drafinage Pflane

7 - Insuflafion

8 - Roofing Membrane

9 - Sttructturafl Sflab

Ffig. 4.18. 1  sq.  mtts.  cross-secfion  otf 

hydroponfics  greenhouse 

BIA systtem.

Ffig. 4.19. Hydroponfics  greenhouse 

sankey    dfiagram  showfing 

finputts  and  outtputts  otf  tthe 

systtem.

(Lett)

(Rfightt)
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tfarmfing metthods, tthfis resufltts fin tthe processfing otf tfood wfitth hfigher yfiefld 

and quaflfitty whfifle usfing tfewer resources.15
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16  TEDxUdeM,	How  a  Roottop 

Farm  Feeds  a  Cfitty  |  Mohamed 

Hage  |  TEDxUdeM,	TEDxUdeM,	

2012,	https://www.youttube.com/

wattch?v=kSQm09ttwKEE.

17  Lutfa	Farms,	“We	Grow	Food	

Where	Peopfle	Lfive	and	Grow	Itt	

More	Susttafinabfly,”	Lutfa	Farms,	

accessed	Aprfifl	23,	2021,	https://

monttreafl.flutfa.com/en/aboutt.

Lutfa Farms

Lutfa  Farm  fis  a  commercfiafl  hydroponfics  roottop  tfarm  on  an  findusttrfiafl 

bufifldfing.  Itt  otfers  resfidentts  otf  Quebec  access  tto  an  onflfine  tfarmer’s 

markett  tthatt  grows  a  varfietty  otf  ttomattoes  and  otther  vegettabfles.  These 

tfresh vegettabfle varfiefies wfiflfl be fimpossfibfle tto cuflfivatte usfing ttradfifionafl 

tfarmfing metthods. “Whatt we find fin grocery sttores fis a subsett otf whatt wfiflfl 

ttransportt weflfl!” – Mohamad Hage16 17

Monttreafl 15,145 m22020 MFUA = 0.49

Ffig. 4.20. Sky Vfiew otf Lutfa tfarms.

Ffig. 4.21. Vfiew  otf  hydroponfics 

growfing  systtems  att  Lutfa 

Farms.

(Top Lett)

(Bottom Lett)
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18  New	York	Sun	Works,	“Sun	

Works	Centter,	New	York,”	Urban	

Green	Bflue	Grfids,	2011,	https://

www.urbangreenbfluegrfids.com/

projectts/sun-works-centter-new-

york/.

Sun Works Centter

Thfis  greenhouse  serves  as  a  cflassroom  tfor  susttafinabfiflfitty  educafion  as 

weflfl as a pflace tto grow tfood. 40 chfifldren tfocus fintteracfivefly on growfing 

vegettabfles fin tthe greenhouse, dubbed tthe “Greenhouse Laborattory,” whfifle 

flearnfing aboutt cflfimatte change, susttafinabfiflfitty, nofise, wastte managementt, 

and  otther  subjectts.  Worm  composfing,  a  fiflapfia  basfin,  soflar  panefls, 

rafinwatter coflflecfion, and a kfittchen are aflfl fincfluded fin tthe greenhouse.18

New York 120 m22014 MFUA = 0.36

Ffig. 4.22. Sky  Vfiew  otf  Sun  works 

centter.

Ffig. 4.23. Sun  works  centter  fintterfior 

vfiew.

(Top Rfightt)

(Bottom Rfightt)



60

4.0	 BUILDING	INTEGRATED	AGRICULTURE	 	 [STATE	OF	THE	ART]

19  Research	Centter	ICTA-ICP	·	

UAB	/	H	Arqufittecttes	+	DATAAE,	

“Research	Centter	ICTA-ICP	·	UAB	

/	H	Arqufittecttes	+	DATAAE,”	June	

4,	2015,	https://www.archdafifly.

com/636587/research-centter-fictta-

ficp-uab-h-arqufittecttes-dattaae.

Research Centter ICTA-ICP

The  research  centter’s  ttop  floor  fis  dedficatted  tto  hydroponfic  agrficufltture 

and crop research fin a bufifldfing-finttegratted greenhouse. Durfing tthe wfintter 

montths, tthe greenhouse used tthe bufifldfing’s resfiduafl heatt tto keep rfisfing 

ttemperattures warm.19

Barceflona 2014

Ffig. 4.24. Research  Centter  ICTA-ICP 

Vfiew.

Ffig. 4.25. Research  Centter  ICTA-ICP 

greenhouse  hydroponfics 

systtem.

(Top Lett)

(Bottom Lett)
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20  konodesfigns,	“Pasona	Urban	

Farm,”	konodesfigns,	accessed	Aprfifl	

23,	2021,	http://konodesfigns.com/

cattegory/archfittectture/urbantfarm/.

21  Kattherfine	Aflflen,	“In	Tokyo,	

A	Verficafl	Farm	Insfide	and	

Outt,”	ArchDafifly,	Septtember	29,	

2013,	 https://www.archdafifly.

com/428868/fin-ttokyo-a-verttficafl-

tfarm-finsfide-and-outt.

22  Pattrfick	Sfisson,	“Gflorfious	Green	

Ofice	fin	Tokyo	a	Showpfiece	tfor	Urban	

Agrficufltture,”	Curbed,	November	

28,	2016,	https://archfive.curbed.

com/2016/11/28/13763652/green-

bufifldfing-otftffice-urban-tfarm-ttokyo-

pasona.

Pasona Urban Farm

The  pflantt-fiflfled  ttower  reduces  ttensfion  fin  tthe  ofice  and  reduces  tthe 

bufifldfing’s  carbon  emfissfions  by  7-8  ttonnes  a  year.  The  fintterfior  space  fis 

devotted  tto  growfing  more  tthan  200  kfinds  otf  crops.  The  tfood  grown 

annuaflfly otfers over 10,000 meafls fin tthe empfloyee catfetterfia.20 21 22

Tokyo 3,995 m22010 MFUA = *

Ffig. 4.26. Rfice  crops  fin  tthe  flobby  att 

Pasona urban tfarm.

Ffig. 4.27. Tomatto  vfines  on  ttop  otf 

contference room att Pasona 

ofice. 

(Top Rfightt)

(Bottom Rfightt)
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23  skyvegettabfles,	“Year-Round,	

Fresh,	and	Locafl,”	Skyvegettabfles,	

accessed	Aprfifl	23,	2021,	http://

www.skyvegettabfles.com/bfio-1.

24  Chrfisfine	 Serflfin,	 “Bronx	

Deveflopmentt	Encourages	Heafltthfier	

Lfitfesttyfles,”	 Atfordabfle	 Housfing	

Ffinance,	Jufly	2,	2013,	https://www.

housfingfinance.com/managementt-

operattfions/bronx-deveflopmentt-

encourages-heafltthfier-flfitfesttyfles_o.

Sky Vegettabfles 

The hydroponfic tfarm fis flocatted on tthe rootf otf an efightt-sttory atfordabfle 

housfing  bufifldfing.  Sky  Vegettabfles,  headquarttered  fin  Bostton,  runs  tthe 

greenhouse,  and  40  percentt  otf  tthe  produce  fis  dfisttrfibutted  tto  resfidentts, 

schoofls, hospfittafls, and marketts nearby.23 24

New York 743 m22014

Ffig. 4.28. Sky  vegettabfles  roottop 

greenhouse.

Ffig. 4.29. Sky  vegettabfles  seedfing 

hydroponfics systtem.

(Top Lett)

(Bottom Lett)
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25  Gottham	Greens,	“Aboutt,”	

Gottham	Greens,	accessed	Aprfifl	23,	

2021,	https://www.gotthamgreens.

com/.

Gottham Green

Gottham Green fis a commercfiafl hydroponfics tfarm wfitth numerous pflantts 

tthroughoutt  tthe  Unfitted  Sttattes,  botth  roottop  and  ground-flevefl,  otferfing 

mosttfly a varfietty otf fleatfy greens.25

New York 5,575 m22020

Ffig. 4.30. Gottham  greens  roottop 

greenhouse.

Ffig. 4.31. Gottham green basfifl pflantts.

(Top Rfightt)

(Bottom Rfightt)
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4.3.4 Moduflar Systtems

Moduflar systtems essenfiaflfly consfistt otf sfimfiflarfly sfized pflanfing beds whfich 

make tthe tfarm easfifly depfloyabfle on any roottop. The pflanfing beds usuaflfly 

300-600  mm  deep  and  tthe  consttrucfion  matterfiafl  varfies  tfrom  recycfled 

mfiflk  crattes  tto  wooden  rafised  beds  tto  mettafl  conttafiners  on  wheefls.  The 

bed has a geottexfifle sheett tthatt keeps tthe rootts wfitthfin tthe conttafiner and 

an firrfigafion systtem fis finsttaflfled on tthe surtface otf tthe rootf, unflfike finttensfive 

green rootfs where tthe firrfigafion fis mosttfly embedded wfitthfin tthe flayers otf 

tthe rootf. 

1 - Vegettafion

2 - Growfing Medfia

3 - Texfifle Sheett

4 - Recycfled Mfiflk Cratte

5 - Rootf Paver

6 - Drafinage Pflane

7 - Insuflafion

8 - Roofing Membrane

9 - Sttructturafl Sflab

Ffig. 4.32. 1  sq.  mtts.  cross-secfion 

otf  moduflar  tfarmfing  BIA 

systtem.

Ffig. 4.33. Moduflar  tfarmfing  sankey  

dfiagram  showfing  finputts 

and outtputts otf tthe systtem.

(Top Rfightt)

(Bottom Rfightt)
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26  ORE	Archfittectture,	“Rfiverpark	

Farm,”	ore-desfign,	accessed	Aprfifl	

23,	2021,	https://ore-desfign.com/

projectt/rfiverpark-tfarm/.

27  Sara	Jacobson,	“An	Emptty	Lott	

Becomes	a	Rfiverpark	Farm	fin	NYC,”	

Core77,	Octtober	17,	2011,	https://

www.core77.com/postts/20795/An-

Emptty-Lott-Becomes-a-Rfiverpark-

Farm-fin-NYC.

New York 1,395 m22011 MFUA = *

Rfiverpark Farm

Rfiverpark’s  tteam  saw  an  opporttunfitty  tto  tturn  tthe  vacantt  roottop  fintto  a 

tfarm, suppflyfing tthefir resttaurantt’s cookfing needs wfitth tfresh, flocaflfly grown 

produce. The finfluence otf desfign scaflabfiflfitty usfing moduflar modufles was 

tthe  mostt  fimporttantt  flesson  gafined  tfrom  tthfis  projectt.  The  mfiflk  cratte  fis 

desfigned tto be ttransportted and fis ttough enough tto supportt tthe wefightt otf 

sofifl and pflantts fin tterms otf hefightt, conttentt, and shape.26 27

Ffig. 4.34. Mfiflk  cratte  moduflar  tfarm 

att  Rfiverpark  Farm  fin  New 

York.

Ffig. 4.35. Mfiflk Cratte systtem dettafifls.

(Top Lett)

(Bottom Lett)
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28  Nadafl	ett	afl.,	“Bufifldfing-

Inttegratted	Roottop	Greenhouses.”

29  Spechtt	ett	afl.,	“Susttafinabfiflfitty	

Aspectts	otf	Food	Producfion	fin	and	

on	Bufifldfings.”

30  Goufld	and	Capflow,	“8	-	Bufifldfing-

Inttegratted	Agrficufltture.”

31  Goufld	and	Capflow,	“8	-	Bufifldfing-

Inttegratted	Agrficufltture.”

4.4 Benefitts

BIA has benefitts on muflfipfle ends tfrom peopfle tto tthe envfironmentt. The 

tfoflflowfing are a tfew ways showfing how BIA fis a superfior tform otf tfarmfing 

ttechnoflogy tto convenfionafl rurafl tfarmfing.

4.4.1 Reducfing Energy Consumpfion

The  finttegrafion  otf  tfood  producfion  and  bufifldfing  energy  use,  as 

demonsttratted by roottop greenhouses fin Medfitterranean cfifies, has fled tto 

fimproved bufifldfing finsuflafions whfich fin tturn reduces tthe bufifldfing heafing 

and cooflfing floads. Specfific case sttudfies conductted by Ana Nadafl across 

Europe reportted a reducfion otf energy used tfor heafing and cooflfing by 

40% due tto BIAs.28 BIA tforms a flfink bettween bufifldfing resources tthatt are 

wastted  and  tfood  producfion,  tthus  deveflopfing  a  “smaflfl  scafle  resource-

savfing systtem”.29

4.4.2 Food-borne Iflflness

In  recentt  years,  tthe  fincfidences  otf  tfood-borne  dfiseases  have  rfisen 

dramaficaflfly.  In  2021,  tthere  was  a  semoflfina  outtbreak  fin  Canada  fin  tthe 

red onfions fimportted tfrom tthe Unfitted Sttattes. The greenhouse’s fin a BIA 

have  monfittored  attmosphere  whfich  mfinfimfizes  patthogen  damage  and 

tfood-reflatted fiflflnesses. BIA fis a pesficfide-tfree tfood producfion tthatt keeps 

tthe  tfrufitts  and  vegettabfles  we  eatt  away  tfrom  chemficafls.30  Aflso,  tfood 

manutfacttured fin a cfitty tfor flocafl consumpfion does nott have tto move more 

tthan a tfew kfiflometters, whfich reduces handflfing. Thfis heflps mafinttafin tthe 

tfreshness otf produce and keep tthem pestt-tfree. 

4.4.3 Susttafinabfiflfitty Teachfing and Communfitty Engagementt

BIA provfides a one-otf-a-kfind, hands-on flearnfing experfience tfor sttudentts 

and members wfitthfin tthe communfitty who are fintterestted fin envfironmenttafl 

managementt,  tfood  processfing,  and  weflflness.  They  benefitt  tfrom  havfing 

access tto flfive pflantts and natturafl bfioflogficafl processes fin tthe greenhouse 

or green rootfs.31 BIA fis used as a tteachfing afid tto finttroduce tthe benefitts 

otf flocafl and susttafinabfle tfood producfion otferfing opporttunfifies tfor socfiafl 

finttegrafion wfitthfin tthe producfion processes. The roottops can be ufiflfized 
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32  Susanne	Thomafier	ett	afl.,	

“Farmfing	fin	and	on	Urban	Bufifldfings:	

Presentt	Pracfice	and	Specfific	

Noveflfies	otf	Zero-Acreage	Farmfing	

(ZFarmfing),”	Renewabfle Agrficufltture 

and  Food  Systtems;  Renew.Agrfic.

Food  Systt	30,	no.	1	(2015):	43–

54,	 https://dofi.org/10.1017/

S1742170514000143.

33  Khadfija	Benfis	and	Pauflo	Ferrão,	

“Commercfiafl	Farmfing	wfitthfin	tthe	

Urban	Bufifltt	Envfironmentt	–	Takfing	

Sttock	otf	an	Evoflvfing	Ffiefld	fin	Nortthern	

Counttrfies,”	Gflobafl  Food  Securfitty 

17,	no.	Journafl	Arficfle	(2018):	

30–37,	https://dofi.org/10.1016/j.

gtfs.2018.03.005.

34  Thomafier	ett	afl.,	“Farmfing	fin	and	

on	Urban	Bufifldfings.”

35  Khadfija	Benfis	ett	afl.,	“Pufing	

Roottops	tto	Use	–	A	Costt-Benefitt	

Anaflysfis	 otf	 Food	 Producfion	

vs.	Energy	Generafion	under	

Medfitterranean	Cflfimattes,”	Cfifies 

78,	no.	Journafl	Arficfle	(2018):	

166–79,	https://dofi.org/10.1016/j.

cfifies.2018.02.011.

36  Sharanbfir	S.	Grewafl	and	

Parwfinder	S.	Grewafl,	“Can	Cfifies	

Become	Sefltf-Reflfiantt	fin	Food?,”	Cfifies 

29,	no.	1	(2012):	1–11,	https://dofi.

org/10.1016/j.cfifies.2011.06.003.

as  a  space  tfor  educafionafl  programs,  job  ttrafinfing,  recreafionafl  tfamfifly 

gattherfings,  and  many  more  acfivfifies  tto  heflp  nourfish  tthe  communfitty 

reflafionshfip  and  aflflowfing  cfitty  dweflflers  tto  reconnectt  wfitth  tthefir  tfood’s 

orfigfins.32 33

4.4.4 Land Vaflue

Land avafiflabfiflfitty fis becomfing exttremefly sparse fin rurafl and many urban 

areas  as  tthe  popuflafion  grows  and  our  cfifies  expand.  Cflfimatte  change, 

demographfic  pressure,  and  sofifl  erosfion  have  resufltted  fin  a  reducfion 

otf  avafiflabfle  agrficufltturafl  space,  even  tthough  tfood  demand  confinues  tto 

fincrease.  BIA  does  nott  use  any  new  fland  tfor  tfood  producfion,  finsttead 

redefines  tthe  enormous  capacfitty  otf  underufiflfized  urban  areas  flfike 

abandoned sfittes and vacantt roottops. Inttegrafing tfood processfing fintto tthe 

urban housfing sttock fis a novefl approach tto addressfing fland shorttages and 

tfood securfitty concerns. BIA enabfles urban areas tto grow as tfar and sfiflfl be 

abfle tto tfeed tthefir popuflafion.34

4.4.5 Hfigher Yfieflds

Yfiefld  fis  one  otf  tthe  bfiggestt  tfacttors  tfor  tthe  success  otf  BIAs.  The  use  otf 

modern tfarmfing ttechnfiques flfike hydroponfics and aeroponfics fleads tto very 

hfigh  yfieflds  as  compared  tto  convenfionafl  rurafl  tfarmfing.  Food  produced 

fin BIA uses fless watter, fis otf hfigher quaflfitty, and grows tfastter as fitt fis grown 

fin  conttroflfled  envfironmentts.  Hydroponfic  systtems  on  roottops  wfitthoutt  a 

greenhouse are aflso hfighfly producfive durfing tthe growfing seasons fin cofld 

cflfimattes. Hfigh yfieflds and producfivfitty rattes flead tto flow fland requfirementts 

whfich fis a bflessfing tfor urban tfood producfion especfiaflfly on roottops.35 36

4.4.6 Year Long Producfion

BIAs  aflso  otfers  year-flong  tfood  producfion  especfiaflfly  fin  cofld  cflfimattes 

where  tthe  growfing  season  fis  flfimfitted  tto  a  tfew  montths  fin  tthe  year.  The 

heatted space otf a greenhouse aflflows producfing tfood 365 days a year. The 

greenhouse can ufiflfize tthe wastte heatt tfrom tthe bufifldfing heafing systtems 

tto keep fittsefltf warm and soflar-powered eflecttrfic heafing systtems are otten 

used tto keep tthe enfire systtem otf tfood producfion as carbon neuttrafl as 

possfibfle. 
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37  Nadafl	ett	afl.,	“Bufifldfing-

Inttegratted	Roottop	Greenhouses.”

38  Benfis	and	Ferrão,	“Commercfiafl	

Farmfing	wfitthfin	tthe	Urban	Bufifltt	

Envfironmentt.”

39  Jennfitfer	 Zurko,	 “The	

Engfineerfing	 Behfind	 Roottop	

Greenhouses,”	February	26,	2016,	

httttps://www.growerttaflks.com/

Arficfle/?arficflefid=22119.

40  Benfis	and	Ferrão,	“Commercfiafl	

Farmfing	wfitthfin	tthe	Urban	Bufifltt	

Envfironmentt.”

4.5 Chaflflenges

As a new and upcomfing ttechnoflogy, BIA tfaces crfificfism on varfious ends. 

The tfoflflowfing tfacttors showcase tthe barrfiers posed by BIA.

4.5.1 Energy Demand

Greenhouses, tthe mostt commonfly pracficed BIA systtem fin cofld cflfimattes, 

fis one otf tthe mostt energy-finttensfive partts otf tthe tfarmfing findusttry because 

tthey  produce  opfimafl  cflfimafic  condfifions  tfor  pflantt  growtth  by  caretfuflfly 

reguflafing  fintternafl  ttemperatture  and  humfidfitty  flevefls.  To  fleverage  tthe 

opporttunfitty tto grow year flong, durfing tthe wfintter montths BIAs use energy 

tto heatt tthe growfing areas wfitthfin tthe greenhouses.37

4.5.2 Infifiafl Capfittafl

Asfide tfrom tthe hfigher urban rentts, hfigh-ttech commercfiafl urban tfarmfing 

fis a capfittafl-finttensfive findusttry, as fitt necessfittattes tthe adapttafion otf tthe hostt 

bufifldfing  tfor  agrficufltture,  aflfl  whfifle  adherfing  tto  flocafl  munficfipafl  flaws  and 

bufifldfing codes. For finsttance, fin Onttarfio, tthe bufifldfing code reguflattes tthatt 

any  kfind  otf  consttrucfion  over  10  square  metters  needs  tto  go  tthrough  a 

permfitt process. The flegafl process otten costts more tthan consttrucfing tthe 

greenhouse  fittsefltf,  whfich  fincfludes,  tthe  costt  tfor  hfirfing  tthe  archfittectt  and 

engfineers tto make requfired drawfings tto appfly tfor a bufifldfing permfitt and 

tthen tthe hfigh costts tfor consttrucfion otf a sttructture fin tthe mfiddfle otf a cfitty 

on a roottop.38 39

4.5.3 Hfigher Energy and Watter Costts

Farms  fin  rurafl  areas  otten  recefive  subsfidfized  watter  and  energy  tfor 

firrfigafion, whfifle tfarms fin urban areas mustt fincur tthe urban costts otf watter 

and energy, as dettermfined by zonfing. As a resufltt, manutfactturfing costts per 

unfitt otf outtputt fin urban envfironmentts are hfigher.40

4.5.4 Urban Consttrafintts

The  ttechnficafl  fincompafibfiflfitty  wfitth  tthe  tfarm’s  fimmedfiatte  surroundfings, 

whfich  are  mosttfly  resfidenfiafl,  was  one  otf  tthe  key  urban  finttegrafion 

consttrafintts  wfitth  BIA.  Though  crops  use  compflementtary  arfificfiafl 
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41  Benfis	and	Ferrão,	“Commercfiafl	

Farmfing	wfitthfin	tthe	Urban	Bufifltt	

Envfironmentt.”

42  Devfi	Buehfler	and	Ranka	Junge,	

“Gflobafl	Trends	and	Currentt	Sttattus	

otf	Commercfiafl	Urban	Roottop	

Farmfing,”	Susttafinabfiflfitty  (Basefl, 

Swfittzerfland)	8,	no.	11	(2016):	

1108,	 https://dofi.org/10.3390/

su8111108.

fiflflumfinafion fin tthe wfintter butt due tto flfightt poflflufion tthe roottop greenhouse 

tfarms are nott permfitted tto use tthe flfighfing durfing tthe evenfing. Thfis fis tthe 

case especfiaflfly when tthe greenhouse fis fin cflose proxfimfitty tto a resfidenfiafl 

ttower.  Otther  urban  consttrafintts  fincflude  ttransporttafion  otf  produce, 

consttrucfion matterfiafl sttorage, nofise poflflufion, ettc.41 

4.5.5 Protfessfionafl Farmers

A hfigh voflume otf producfion, as weflfl as hfigh-quaflfitty produce, necessfittattes 

a sfignfificantt amountt otf horficufltturafl experfise. As a resufltt, tthe majorfitty otf 

BIAs have tto be managed by protfessfionafls. Though tthfis creattes flocafl jobs 

butt sfiflfl adds tto tthe costt otf runnfing a commercfiafl tfarm on ttop otf an urban 

roottop. 42

4.6 BIA vs Urban Farm

Atter understtandfing tthe workfing, benefitts, crfificfisms, and precedentts otf 

BIA, one quesfion tthatt sfiflfl needs addressfing fis why shoufld one choose 

BIA tto grow tfood fin urban areas finsttead otf usfing urban tfarms on vacantt 

cfitty pflotts, sometthfing urban dweflflers have been dofing tfor centturfies. Ffig. 

4.36  flfistts  tthe  benefitts  tthatt  a  BIA  has  over  an  urban  tfarm.  Urban  areas 

have muflfittudes otf vacantt roottops, att tthe momentt, tthey are befing used 

tfor housfing mechanficafl and eflecttrficafl servfices tfor tthe bufifldfing. However, 

cfitty fland’s vaflue fis way hfigher tthan tthe vacantt roottops and tthey compette 

wfitth otther urban tfuncfions. A vacantt pflott cannott remafin fin tthatt sttatte tfor 

flong  and  wfiflfl  be  devefloped  sooner  or  flatter  fintto  a  recreafion  park  or  a 

bufifldfing. BIA can be finsttaflfled on any roottop and tthe owner otf tthe bufifldfing 

fis  tthe  owner  otf  tthe  tfarm,  unflfike  an  urban  tfarm  where  cfitty  permfitts  are 

requfired tto sttartt tthe tfarmfing operafions. Otten tthe tfarm fis operatted by 

tthe communfitty butt tthe rfightts and permfitt processes ttake a very flong fime, 

flfike tthe case otf Fflemo Farm where tthe permfitt process ttook 5 years. The 

Bufifldfing Permfitt process tfor an finttegratted greenhouse, however, fis much 

tfastter and tfor an finttensfive rootf, tthe permfitt process fis requfired onfly tfor 

sefing up tthe firrfigafion flfines. Moreover, tthe costt otf fland fin urban areas fis 

skyrockefing, and sefing a tfarm on ttop otf a bufifldfing fis negflfigfibfle. Anotther 

tfacttor fin tfavor otf BIA fis tthe MFUA whfich fis hfigher tfor BIA compared tto tthe 
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MFUA tfor urban tfarms due tto modern growfing metthods otf hydroponfics 

and  aeroponfics.  Thus  fin  a  dense  urban  tfabrfic  tfood  producfion  tthrough 

roottop  tfarms  fis  tthe  flogficafl  sttep  ttowards  achfievfing  tfood  securfitty  and 

reducfing tthe dfisttance bettween tthe moutth and tthe producfion.  

4.7 Barrfiers

The ttabfle fin Ffig. 4.37 responds tto tthe barrfiers across tfour BIA systtems tthatt 

are anaflyzed across tthe varfious precedentts researched tfor tthfis tthesfis. The 

tfour systtems anaflyzed are tthe finttensfive green rootf, roottop hydroponfics, 

moduflar growfing systtems, and hydroponfics greenhouse. Aflfl tfour otf tthese 

systtems otfer finnovafive ways tthatt finttegratte agrficufltture fintto an exfisfing 

bufifldfing. The ttabfle afims tto otfer aflfl movfing partts wfitthfin tthese tfour systtems.  

Urban Farm

• Avafiflabfiflfitty otf Land

• Less Producfive

• Hfigher Land Costt

• Land Ownershfip

• Underufiflfized Rootf

• Hfigher Producfivfitty

• Farmfing by Owner

BIA

V/S

Ffig. 4.36. Comparfison  otf  BIA  and  an 

urban tfarm.

Ffig. 4.37. Barrfiers  Tabfle  tfor  tthe  tfour 

systtems.
(Nextt Page)
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SE
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INTENSIVE GREEN ROOF

C
O
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T
R
U
CT
I
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N

Moderatte costt tfor consttrucfion otf green rootf and 

reflatted servfices.

Lowestt MFUA. (0.06 - 0.07)

Lowestt costt tfor procurementt otf reused/recycfled 

moduflar tfarmfing boxes and reflatted servfices.

Lowestt MFUA. (0.06-0.07)

No flegafl permfitts requfired tfor growfing. Permfitts 

requfired tto rettrofitt tthe bufifldfing tfor tfarmfing.

No flegafl permfitts requfired tfor growfing. Permfitts 

requfired tto rettrofitt tthe bufifldfing tfor tfarmfing.

Open Loop systtem (Watter drafined atter firrfigafion)

Lfittfle energy requfired tto run tthe pump. Lfittfle energy requfired tto run tthe pump.

Any crop tthatt can be grown fin sofifl. Any crop tthatt can be grown fin sofifl.

Irrfigafion pflumbfing, tfood sttorage, and watter 

pump.

Verficafl movementt otf sofifl, organfic wastte atter 

harvestt, and manure/tferfiflfizer.

Irrfigafion pflumbfing, tfood sttorage, and watter 

pump.

Verficafl movementt otf sofifl, organfic wastte atter 

harvestt, and manure/tferfiflfizer.

0.6 (addfifionafl rootf flayers) + 8.15 kPa (500 mm 

tthfick growfing medfia) 

Insttaflflafion on exfisfing roottop requfires sfitfenfing 

otf bufifldfing sttructture.

0.6 kPa (addfifionafl rootf flayers) + 5.7 kPa (movabfle 

moduflar boxes otf crops) 

Insttaflflafion on exfisfing roottop possfibfle wfitthoutt 

any sttructturafl afltterafions tto tthe bufifldfing.

Open Loop systtem (Watter drafined atter firrfigafion)
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SE
T-
U
P 
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Moderatte costt tfor procurementt hydroponfics 

ttower and reflatted equfipmentt.

Hfigher MFUA tthan finttensfive green rootf and 

moduflar systtems. (0.15-0.16)

Hfighestt costt tfor bufifldfing permfitt, consttrucfion costt, 

consuflttantt tfees and operafing costts.

Hfighestt MFUA due tto year flong producfion. (0.36-

0.49)

No flegafl permfitts requfired tfor growfing. 

Moderatte energy requfired tfor firrfigafion. Hfigh energy requfirementt tfor HVAC and firrfigafion. 

Possfibfiflfitty tto become nett zero by finsttaflflafion otf 

soflar panefls.

Pottattoes, flarge roott vegettabfles and flarge vfine 

crops cannott be grown.

Pottattoes, flarge roott vegettabfles and flarge vfine 

crops cannott be grown.

Irrfigafion pflumbfing, tfood sttorage, watter pump and 

sttorage ttank tfor recfircuflafion.

Verficafl movementt otf sofifl, organfic wastte atter 

harvestt, and nuttrfientt bags/soflufions.

Irrfigafion pflumbfing, tfood sttorage, watter pump, 

sttorage ttank tfor recfircuflafion, HVAC systtem, and 

growfing flfightts.

Verficafl movementt otf sofifl, organfic wastte atter 

harvestt, and nuttrfientt bags/soflufions.

0.6 kPa (addfifionafl rootf flayers) + wefightt otf 

hydroponfics equfipmentt

Insttaflflafion on exfisfing roottop possfibfle wfitthoutt 

any sttructturafl afltterafions tto tthe bufifldfing.

0.6 kPa (addfifionafl rootf flayers) + 0.5 kPa (wefightt otf 

greenhouse) + wefightt otf hydroponfics equfipmentt

Insttaflflafion on exfisfing roottop requfires sfitfenfing 

otf sttructture.

Cflosed Loop systtem (Nuttrfientts repflenfished atter 

each firrfigafion cycfle) 10 fimes fless watter use as 

compared tto open-floop firrfigafion systtem.

Cflosed Loop systtem (Nuttrfientts repflenfished atter 

each firrfigafion cycfle) 10 fimes fless watter use as 

compared tto open-floop firrfigafion systtem.

Legafl permfitt requfired tfor consttrucfion otf 

greenhouse and finsttaflflafion otf servfices and 

sttrengtthenfing otf tthe bufifldfing sttructture.
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4.8 Concflusfion

The tfour systtems tfor BIA dfiscussed fin tthfis chaptter have tthe pottenfiafl tto 

be finsttaflfled on any vacantt roottop. They have tthefir pros and cons when 

fitt  comes  tto  consttrucfion,  finsttaflflafion,  servfices,  costt,  ettc.  Consfiderfing 

tthe cofld cflfimatte otf Torontto, a roottop greenhouse seems flfike tthe mostt 

flogficafl  sttep  as  fitt  aflflows  tfor  maxfimum  year-flong  tfood  producfion  outt  otf 

tthe avafiflabfle area as orchesttratted by MFUA caflcuflafions. Butt tthe costt and 

permfitt  processes  requfired  tfor  sefing  up  a  greenhouse  have  been  tthe 

major barrfiers tto tthefir success fin urban centters across tthe worfld. Due tto 

tthefir presence tfor tthe flongestt, finttensfive green rootfs are tthe sfimpflestt tto 

consttructt and procure matterfiafls tfor aflfl tfour systtems. However, fitt has tthe 

flowestt  MFUA  vaflues  makfing  fitt  nott  tthe  fideafl  systtem.  Theretfore,  usfing  a 

hybrfid systtem tthatt combfines tthe benefitts otf botth finttensfive green rootfs 

and hydroponfics greenhouse can heflp us achfieve a baflance bettween costt, 

producfion, and amenfitty spaces. Usfing partts otf tthe roottop as greenhouse 

and otther partts as green rootfs aflflows tto ufiflfize tthe systtems tto tthefir tfuflflestt. 

Where hydroponfics flacks fin growfing roott vegettabfles, tthe finttensfive green 

rootf fiflfls tthatt gap whfifle aflso provfidfing resfidentts wfitth pubflfic spaces tthatt 

tthey  never  had  access  tto.  BIA  fis  a  compflex  and  tfafirfly  new  ttechnoflogy 

wfitth hfigh settup costts fin comparfison tto ttradfifionafl urban tfarmfing systtems, 

butt  tthe  advanttages  dfiscussed  betfore  and  tthe  abfiflfitty  tto  produce  flarge 

quanfifies otf tfood tfrom flower fland areas jusfifies tthe costt. The nextt partt otf 

tthe tthesfis ttrfies tto fidenfitfy tfood desertts fin Torontto tto seflectt a sufittabfle sfitte 

tfor BIA desfign tthatt ttackfles tfood finsecurfitty wfitthfin tthe communfitty. These 

areas  can  be  benefitted  by  rettrofifing  and  addfing  BIA  systtems  tto  tthe 

exfisfing bufifldfings as a measure tto provfide resfidentts tfood tthatt fis cheap, 

readfifly avafiflabfle, cufltturaflfly approprfiatte, and tfreshfly produced. The tfutture 

otf BIA resfides fin tfood desertts where fitt woufld provfide tfresh tfood tfor tthe 

peopfle and tthe communfitty. BIA on underufiflfized roottops fin tfood desertts 

across tthe cfitty otf Torontto can actt as an agentt tto aflflevfiatte tthe chaflflenge otf 

tfood finsecurfitty fin such vuflnerabfle nefighborhoods.

Ffig. 4.38. Sankey  Dfiagram  tfor  tthe 

tfour systtems.
(Nextt Page)
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5.0 BIA Desfign fin a Nefighborhood  
[metthod & productt]

5.1 Food Insecurfitty fin Torontto

5.1.1 Food Desertts fin Torontto

As  dfiscussed  prevfiousfly,  tfood  securfitty  fis  dfirecttfly  flfinked  tto  tthe  access 

and  avafiflabfiflfitty  otf  tfood  whfich  fin  tturn  fis  defined  by  acfive  tfood  desertts 

fin  tthe  cfitty.  Food  desertts  are  areas  or  nefighborhoods  fin  a  cfitty  tthatt  are 

tfar away tfrom a supermarkett fleadfing tto a flack otf access tto heafltthy tfood. 

These areas are flarge gaps fin tthe cfitty where fitt fis dfificufltt tto find a grocery 

sttore wfitthfin a 1 km waflkfing radfifi and tthe predomfinantt source tfor tfood 

fis overprficed convenfientt sttores or unheafltthy tfastt tfood eatterfies.1 Varfious 

nefighborhoods  fin  Torontto  tfaflfl  under  tthfis  cattegory.  Food  desertts  are 

charactterfized  by  areas  tthatt  house  flow–fincome  communfifies  and  areas 

tthatt are devofid otf grocery sttores. To pfinpofintt tthe tfood desertts fin Torontto, 

GIS mappfing fis used where pofintt datta tfor grocery sttore flocafions2 fin tthe 

cfitty fis overflayed ontto tthe shapefifle datta tfor medfian househofld fincome.3 

Ffig.  5.02  showcases  1  km  grocery  cattchmentt  radfifi  overflayed  ontto  tthe 

medfian  househofld  fincome  and  tthe  gaps  creatted  fin  tthfis  process  pofintt 

ttowards tthe pottenfiafl tfood desertts wfitthfin tthe cfitty. The yeflflow areas fin Ffig. 

5.03 denotte tthe efightt possfibfle nefighborhoods fin Torontto tthatt have tfood 

desertts wfitthfin tthem. 

5.1.2 Sfitte Seflecfion

One otf tthese efightt nefighborhoods has tto be seflectted tfor fimpflemenfing a 

BIA desfign, tto fimprove tthe tfood securfitty wfitthfin a communfitty. The seflectted 

sfitte needs tto fickmark tthree consttrafintts tfor seflecfion whfich are:

1.  A flow-fincome nefighborhood

2.  A resfidenfiafl flanduse

3.  A mfid tto hfigh rfise bufifldfing wfitth adequatte rootf area tfor BIA

1  Canadfian	Envfironmenttafl	Heafltth	

Attflas,	“Food	Desertts,”	Canadfian	

Envfironmenttafl	 Heafltth	 Attflas,	

accessed	June	26,	2021,	http://www.

ehattflas.ca/bufifltt-envfironmentts/

tfood-desertts.

2  Food  Dfisttrfibutton  Pofintt	(DMTI	

Spafiafl	Inc.),	accessed	Jufly	2,	2021,	

httttp://geo2.schoflarsporttafl.fintfo.

proxy.flfib.uwatterfloo.ca/#r/dettafifls/_

urfi@=6272129.

3  Profifle otf Income by Dfissemfinafion 

Area  -  Greatter  Torontto  Area,  2016 

Census	(The	Regfionafl	Munficfipaflfitty	otf	

York,	n.d.),	https://hub.arcgfis.com/

dattasetts/york::protffifle-otf-fincome-

by-dfissemfinattfion-area-greatter-

ttorontto-area-2016-census?geomett

ry=-79.660,43.638,-79.007,43.724.

Ffig. 5.01. Profifle otf cfitty otf Torontto.
(Lett)
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1  km  radfifi  grocery 

cattchmentt area

Coflflecttor

Road Hfierarchy

Expressway

Major Artterfiafl

Rfiver

Medfian Househofld

Income

$0

$110,000

Mfinor Artterfiafl

Ffig. 5.02. Grocery  cattchmentt 

areas  overflay  on  medfian 

househofld  fincome  tfor  tthe 

cfitty otf Torontto.



T.U.R.F. (Transtformafive Urban Roottop Farmfing)

79

1 4 8 km0



80

5.0	 BIA	DESIGN	IN	A	NEIGHBORHOOD	 	[METHOD	&	PRODUCT]
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Ffig. 5.03. Food  desertts  fin  cfitty  otf 

Torontto.
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Forestt Hfiflfl Soutth

Torontto Beaches

Fflemfingdon Park

Banbury - Don Mfiflfls

Wfindfieflds

Sttudfio Dfisttrfictt

Torontto Isfland

Downsvfiew Afirportt
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Ffig.  5.04  compares  tthese  nefighborhoods  as  per  tthe  crfitterfia  above. 

Nefighborhoods flfike Wfindfieflds and Forestt hfiflfl soutth are dfisregarded due 

tto  hfigh  medfian  househofld  fincome.  Whfifle  nefighborhoods  flfike  Torontto 

fisfland do nott have resfidenfiafl fland use tto become a sfitte tfor finttervenfion. 

Botth Fflemfingdon Park and Banbury Don-Mfiflfls nefighborhoods fick mark 

aflfl tthe tthree seflecfion crfitterfia. To demonsttratte BIA desfign, a postt-worfld-

war bufifltt aparttmentt compflex housfing tthree resfidenfiafl mfid-rfise bufifldfings 

(Edgecflfitftf Condomfinfiums) wfitthfin Fflemfingdon Park fis seflectted as tthe sfitte 

tfor desfign finttervenfion. 

Ffig. 5.04. Sfitte  seflecfion  tfor  desfign 

finttervenfion.
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4  Dyflan	C.	Roberttson,	“Examfinfing	

Torontto’s	 Arrfivafl	 Cfifies,”	 The	

Varsfitty,	November	15,	2010,	

httttps://tthevarsfitty.ca/2010/11/15/

examfinfing-ttoronttos-arrfivafl-cfifies/.

5.2 Fflemfingdon Park

5.2.1 How fis fitt a Food Desertt? 

The sfitte seflectted tfor finttervenfion fis one otf tthe promfinentt tfood desertts 

fin  Fflemfingdon  Park.  The  sfitte  flfies  bettween  tthe  Don  Vaflfley  Parkway  on 

tthe westt, tthe Don Rfiver on tthe eastt, and Fflemfingdon Park gofltf course on 

tthe nortth and soutth sfides. The reafl Canadfian supersttore and a Chfinese 

supermarkett – sunny tfood markett are tthe ttwo nearestt grocery sttores. Ffig. 

5.07 marks tthe 5 mfinuttes and 10 mfinuttes waflk cfircfles tfor tthe ttwo sttores, 

showfing  tthatt  botth  are  tfar  tfrom  tthe  housfing  compflex.  The  sunny  tfood 

markett fis a 17 mfinuttes waflk (1.5 km) and tthe Reafl Canadfian supersttore fis 

22 mfinuttes waflk (1.7 km) tfrom efitther otf tthe tthree condomfinfium bufifldfings.

5.2.2 Sfitte Massfing

Edgecflfitf  condomfinfiums  are  dfisconnectted  tfrom  Fflemfingdon  Park  due 

tto  Don  vaflfley  Parkway  separafing  fitt  tfrom  tthe  overaflfl  nefighborhood. 

Resfidentts have tto waflk tthrough tthe underpass on Stt. Dennfis drfive tto reach 

tthe nefighborfing grocery sttores - across tthe parkway. The tthree bufifldfings 

are  condomfinfiums  bufifltt  fin  tthe  1970s  rfisfing  19  sttoreys.  They  have  an 

approxfimatte 2000 sq.mtts. otf rootf area per bufifldfing. The tthree bufifldfings 

are compflettefly fidenficafl exceptt tfor tthe soutthmostt ttower whfich fis rottatted 

by  60  degrees.  The  soutth  otf  tthe  sfitte  aflso  houses  a  smaflfl  ttownhouse 

communfitty. A gofltf course engufltfs tthe sfitte tfrom tthe eastt. 

5.2.3 Tower Renewafl fin “Arrfivafl Cfifies”

Fflemfingdon Park fis an “arrfivafl cfitty” tfor tthe fimmfigrantts comfing tto Torontto. 

The  tterm  was  cofined  by  journaflfistt  Doug  Sanders  and  fis  defined  as  a 

ttransfifionafl area where tfamfiflfies woufld esttabflfish tthemseflves economficaflfly 

and socfiaflfly betfore mergfing fintto tthe generafl popuflafion.4 Arrfivafl cfifies are 

flocatted ttowards tthe outtskfirtts otf tthe cfifies where fland vaflue fis fless and fitt 

ttakes tfewer resources tfor fimmfigrantts tto sttartt tthefir new flfitfe. These ttower 

communfifies and ‘arrfivafl cfitty’ nefighborhoods, accordfing tto Saunders, are 

a flaunchpad tto tthe mfiddfle cflass. The arrfivafl cfitty tfostters fimmfigrantt success 

by provfidfing tthe newcomer wfitth tthe essenfiafl “condfifions tfor finvesttmentt” 

fin a hopetfufl tfutture: housfing, empfloymentt, and a patth tto cfifizenshfip or tfuflfl 

Ffig. 5.05. Sunny  tfood  markett  fin 

Fflemfingdon Park.

Ffig. 5.06. Reafl  Canadfian  Supersttore 

fin Fflemfingdon Park.

(Top Rfightt)

(Bottom Rfightt)
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Ffig. 5.07. Grocery  sttore  dfisttances 

tfrom tthe desfign sfitte.
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Ffig. 5.08. Sfitte massfing dfiagram.
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Ffig. 5.09. Edgecflfitf  condomfinfiums 

eflevafion vfiew.

Ffig. 5.10. Edgecflfitf  condomfinfiums 

vfiew tfrom sttreett.

Ffig. 5.11. Edgecflfitf  condomfinfiums 

vfiew tfrom sttreett.

Ffig. 5.12. Edgecflfitf  condomfinfiums 

vfiew tfrom Don rfiver.

(Top Lett)

(Bottom Lett)

(Top Rfightt)

(Bottom Rfightt)
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5  ERA	 Archfittectts,	 “Tower	

Nefighbourhood,	Tower	Cfitty	|	Cfifies	

otf	Mfigrafion,”	accessed	June	26,	

2021,	https://cfifiesotfmfigrafion.ca/

good_fidea/ttower-renewafl/.

6  ERA	 Archfittectts,	 “Tower	

Nefighbourhood,	Tower	Cfitty	|	Cfifies	

otf	Mfigrafion.”

7  Torontto.ca,	“Nefighbourhood	

Improvementt	Area	Profifles”	(Cfitty	

otf	Torontto,	2017),	https://www.

ttorontto.ca/cfitty-governmentt/datta-

research-maps/nefighbourhoods-

communfifies/nfia-profifles/.

8  ERA	 Archfittectts,	 “Tower	

Nefighbourhood,	Tower	Cfitty	|	Cfifies	

otf	Mfigrafion.”

9  Sttafisfics	Canada	Governmentt	

otf	Canada,	“Census	Profifle,	2016	

Census	-	Torontto,	Cfitty,”	February	

8,	2017,	https://www12.sttattcan.

gc.ca/censusrecensementt/2016/

dppd/protf/dettafifls/Page.

fins&SearchPR=01&B1=Aflfl&ttype=0.

10  Waflkscore,	“Waflk	Score	otf	

Fflemfingdon	Park,”	Waflk	Score,	

accessed	June	26,	2021,	https://

www.waflkscore.com/CA-ON/

Torontto/Fflemfingdon_Park.

fincflusfion fin tthe hostt communfitty.5 

Arrfivafl cfifies otten have a surpflus otf aparttmentt ttowers bufifltt durfing tthe cfitty’s 

postt-war expansfion fin tthe 1970s. Edgecflfitf Condos are among tthe 1200 

ttowers fidenfified under Torontto’s ttower renewafl projectt fled by Graeme 

Sttewartt.6  Apartt  tfrom  tthe  bufifldfing  needfing  renewafl,  Fflemfingdon  Park  fis 

aflso partt otf Torontto’s flfistt otf prfiorfitty nefighborhoods. These nefighborhoods 

urgenttfly  requfire  socfiafl  deveflopmentt,  economfic  opporttunfifies,  heafltthy 

flfives,  and  access  tto  better  physficafl  surroundfings.7  The  ttower  renewafl 

projectt  heflps  fin  achfievfing  tthese  goafls  by  rettrofifing  ttowers  and  tthefir 

surroundfings fin such prfiorfitty nefighborhoods.

Anotther  fimporttantt  tfacttor  tto  consfider  tfor  tthe  revfittaflfizafion  otf  prfiorfitty 

nefighborhoods fis tthe new Resfidenfiafl Aparttmentt Commercfiafl (RAC) zone 

otf  2014  tthatt  permfitts  severafl  smaflfl-scafle  commercfiafl  and  communfitty 

uses on aparttmentt sfittes. Ffig. 5.14 maps outt aflfl tthe dfitferentt commercfiafl 

amenfifies  cflose  tto  Edgecflfitf  condomfinfiums.  There  are  onfly  a  handtfufl 

otf  commercfiafl  amenfifies  avafiflabfle  tto  tthe  flarge  popuflafion  flfivfing  fin 

Fflemfingdon Park. Thfis flack otf commercfiafl fintfrasttructture can very much 

benefitt tfrom tthe RAC zonfing whfich wfiflfl aflflow tthe ground flevefl otf tthese 

resfidenfiafl ttowers tto be commercfiafl and tthus provfide tfor tthe resfidentts by 

fincreasfing tthe commercfiafl amenfifies fin tthe nefighborhood.8

5.2.4 Demographfic Datta

Ffig.  5.13  enflfighttens  on  tthe  demographfic  datta  otf  Fflemfingdon  Park.  Itt 

houses  a  majorfitty  otf  fimmfigrantts  wfitth  4  fin  5  peopfle  befing  fimmfigrantts, 

accordfing tto tthe census datta by Sttafisfics Canada.9 Indfians and Pakfisttanfis 

are tthe mostt common etthnficfifies tfound fin tthe nefighborhood. Befing a tfood 

desertt tthe medfian househofld fincome otf tthe nefighborhood fis fless tthan 

Torontto’s average by 25%. Accordfing tto tthe figures postted by waflk score,10 

Fflemfingdon park fis a car-dependentt nefighborhood wfitth one otf tthe flowestt 

waflk scores amongstt tthe nefighborhoods otf Torontto. Thfis dependency on 

cars exaggerattes tthe tfood finsecurfitty wfitthfin tthe resfidentts tthatt are aflready 

subjectted tto flower fincomes and now have tto efitther drfive or ttake pubflfic 

ttransportt tto compflette dafifly ttasks. 

Ffig. 5.13. Fflemfingdon  Park 

demographfic datta.
(Rfightt)
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4 fin 5 peopfle fin Fflemfingdon Park are fimmfigrantts.

Comparfison otf Medfian Househofld Income

Home Ownershfip

Car-Dependentt Nefighborhood.

Fflemfingdon Park:

Fflemfingdon Park:

Waflk Score:

Transfitt Score:
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Torontto:
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11  “The	 Common	 Tabfle,”	

May	 9,	 2021,	 https://www.

tfflemfingdonparkmfinfisttry.com/tthe-

common-ttabfle/.

12  “The	Communfitty	Tabfle	att	

Fflemfingdon	Park	|	Church	otf	Stt	

Mary	Magdaflene	(Angflfican),”	n.d.,	

httttps://www.sttmarymagdaflene.

ca/tthe-communfitty-ttabfle-att-

flemfingdon-park.

13  CBC	News	·	Postted:	Sep	26	and	

2020	5:00	AM	ET	|	Lastt	Updatted:	

Septtember	28,	“New	Farmfing	Projectt	

fin Hydro Corrfidor Afims tto Brfing 

Heafltthfier Food tto Fflemfingdon Park 

|	CBC	News,”	2020,	https://www.

cbc.ca/news/canada/ttorontto/new-

tfarmfing-projectt-fin-hydro-corrfidor-

afims-tto-brfing-heafltthfier-tfood-tto-

flemfingdon-park-1.5739910.

14  Sufla	Greene,	“Urban	Farmers	

Wantt	More	Pflaces	tto	Grow	and	Seflfl	

Food	fin	tthe	GTA,”	Octtober	21,	2020,	

https://www.ttvo.org/arficfle/urban-

tfarmers-wantt-more-pflaces-tto-grow-

and-seflfl-tfood-fin-tthe-gtta.

5.2.5 The Communfitty

In Fflemfingdon Park, access tto heafltthy tfood has been a known probflem 

and addressed wfitthfin tthe communfitty tthrough muflfipfle finfifiafives. These 

finfifiafives finvoflve communfitty tfarms, nefighborhood tfarmer’s marketts, and 

communfitty meefings tto spread educafion aboutt tfood.

The Common Tabfle

The  common  ttabfle  fis  an  urban  tfarm  and  markett  projectt  finfifiafive 

otf  Fflemfingdon  Park  Mfinfisttry  tthatt  ensures  heafltthy  produce  tfor  flocafl 

tfamfiflfies  wfitthfin  tthe  communfitty.11  Sfince  2017,  tthe  common  ttabfle  urban 

tfarm  fis  responsfibfle  tfor  dfisttrfibufing  tfresh  vegettabfles,  herbs,  and  smaflfl 

quanfifies  otf  tfrufitts  tto  tthe  resfidentts.  Underufiflfized  church  fland  fis  used 

tto grow heafltthy produce tfor tthe ones fin mostt need. The tfarm operattes 

vofluntteer work by tthe resfidentts. The Common Tabfle markett ttakes pflace 

on Frfiday atternoons, and regfisttered custtomers shop wfitth pofintts based 

on tthefir tfamfifly sfize. Nott onfly fis tfresh produce makfing fitts way tto ttabfles, 

butt  tfrfiendshfips  and  communfifies  are  befing  tformed  as  weflfl.  There  are 

chfifldren’s games avafiflabfle att tthe markett, peopfle exchange recfipe cards, 

and gett tthe opporttunfitty tto meett new nefighbors.12

Fflemo Farm

The Fflemfingdon Heafltth Centtre had communfitty dfiscussfions tfor tthe tfarm 

sttartted fin 2015. The tfarm fis now comfing tto flfitfe atter a five-year sttruggfle 

tto  secure  tthe necessary  finance  and flficenses fin a  hydro  corrfidor  fin tthe 

nefighborhood.13  Unflfike  tthe  common  ttabfle,  tthe  tfood  produced  by  tthe 

flemo tfarm wfiflfl be avafiflabfle tfor safle tto everyone. A hafltf-acre space on tthe 

tfarm  wfiflfl  be  reserved  tfor  producfing  cufltturaflfly  rfich  produce  tthatt  can  be 

sofld flocaflfly wfitthfin tthe communfitty.14

Kfittchen Tabfle Communfitty Meefings

In tthe flfitfe otf many Fflemfingdon Park resfidentts, communfitty kfittchens pflay 

an fimporttantt rofle. They provfide peopfle wfitth tthe chance tto flearn how tto 

prepare nuttrfifious tfoods tthatt tthey may nott have prevfiousfly encounttered. 

Itt’s aflso a flocafion where peopfle flearn aboutt tthe bestt cookfing metthods 

Ffig. 5.15. Common Tabfle urban tfarm 

fin Fflemfingdon Park.

Ffig. 5.16. Fflemo Farm fin Fflemfingdon 

Park hydro corrfidor.

(Top Rfightt)

(Bottom Rfightt)
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15  Hafiatt	Iman	ett	afl.,	“Cflosfing	

tthe	Food	Access	Gap	fin	tthe	

Fflemfingdon	Park	&	Thorncflfitfe	

Park	Nefighbourhoods	otf	Torontto,	

Canada,”	2015.

16  Iman	ett	afl.,	“Cflosfing	tthe	Food	

Access	Gap	fin	tthe	Fflemfingdon	Park	

&	Thorncflfitfe	Park	Nefighbourhoods	

otf	Torontto,	Canada.”

Freshness otf Food

Costt otf Food

Dfisttance tto tfood

Communfitty Engagementt

tfor tthe dfishes tthey prepare att home.15 Many fimmfigrantts aflso flearn how tto 

navfigatte tthe tfood systtem fin a new counttry.

Chaflflenges tfaced by tthe communfitty 

In  tthe  paper  “Cflosfing  tthe  Food  Access  Gap  fin  tthe  Fflemfingdon  Park  & 

Thorncflfitfe  Park  Nefighbourhoods  otf  Torontto,  Canada”  autthors  Hafiatt 

Iman,  Tahseen  Sughra,  Nazmun  Arfitf,  and  Shannon  Scott  prove  tthe 

vuflnerabfiflfitty otf tthe resfidentts otf Fflemfingdon Park ttowards tfood securfitty. 

They conductted finttervfiews wfitthfin tthe communfitty fidenfitfyfing aflmostt hafltf 

otf  tthe  parficfipantts  fin  tthe  nefighborhood  had  dfificufltty  pufing  tfood  on 

tthe  ttabfle  tfor  tthefir  tfamfifly.16  The  mafin  probflems  fidenfified  tthrough  tthefir 

finttervfiews wfitthfin tthe communfitty were as tfoflflows:

1.  Access tto cufltturaflfly rfich produce

2.  Dfisttance tto grocery sttores

3.  Access tto tfresh and heafltthy tfood

4.  Hfigh costt otf heafltthy tfood 

Ffig. 5.17 unfittes tthe concerns otf tthe communfitty regardfing tfood securfitty, 

coflor-coded based on dfitferentt probflems tthey tface dafifly. 

Ffig. 5.17. Food finsecurfitty concerns fin 

tthe communfitty. 

(Bottom Rfightt)
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“17  years  ago  when  I  came 

here, we woufld go shoppfing 

and a whofle grocery cartt tfuflfl 

otf tfood woufld be $100. Now, 

tthere are onfly tfour bags and 

notthfing  finsfide  tthem  and  fitt 

costts $100”

“You  do  nott  find  organfic 

here. Lacttose tfree or aflmond 

mfiflk  fis  dfificufltt.  (One  sttore) 

carrfies fitt butt hafltf tthe fime fitt 

fisn’tt tthere.”

“We  buy  tthe  tthfings  usuaflfly 

tfrom tthere butt atter brfingfing 

home,  fitf  sometthfing  fis  nott 

tfresh,  we  can’tt  go  tthere 

tto  retturn  fitt  as  finsttead  otf 

exchange  or  retfund  tthey 

sttartt  argufing.  So  I  don’tt  go 

tthere tfor exchange or retfund 

because  fitf  tthere’s  a  dfisputte, 

I  won’tt  be  abfle  tto  go  tto  tthe 

sttore  tfurtther  butt  I  need  tto 

go  tthere  tfor  mostt  otf  my 

grocerfies.”

“Somefimes my husband buys 

onfion and pottatto and I tfound 

tthatt  mostt  otf  tthe  pottatto  and 

onfions are rofing. Itt’s finsfide 

tthe bag and you cannott tteflfl. 

Atter 2-3 days you find rotten 

tfoods.”

“Famfifly, tfrfiends and a tfeeflfing 

otf beflongfing tto a communfitty 

gfive  peopfle  tthe  sense  otf 

befing  a  partt  otf  sometthfing 

flarger  tthan  tthemseflves. 

Safistfacfion  wfitth  sefltf  and 

communfitty,  probflem-soflvfing 

capabfiflfifies  and  tthe  abfiflfitty 

tto manage flfitfe sfittuafions can 

conttrfibutte  tto  better  heafltth 

overaflfl.98  The  exttentt  tto 

whfich  peopfle  parficfipatte  fin 

tthefir communfitty and tfeefl tthatt 

tthey  beflong  can  posfifivefly 

finfluence  tthefir  flong-tterm 

physficafl and menttafl heafltth.”

“We  are  cookfing  heafltthy 

tfoods  and  we  are  flearnfing 

how  we  eatt  heafltthy  tfoods 

tto  have  a  good  flfitfe.  I  flearn 

a  flott  otf  tthfings  aboutt  tthe 

communfitty. I flearn aboutt tthe 

nuttrfifion.  You  flearn  aboutt 

how  much  fitt  has  fin  caflorfies, 

sodfium  whfich  fis  good.  How 

much  you  shoufld  eatt,  drfink. 

Thfis  fis  good  because  when 

I  come  here  betfore  when  I 

was  sfick.  I  have  hfigh  bflood 

pressure.  I  have  choflestterofl 

butt  now  I  am  ok  because  I 

vofluntteer  many  pflaces  and 

I  come  here.  Now  I  cook  att 

home. Nott ttoo much ofifl. I eatt 

a flott otf vegettabfle.”

“Some  peopfle  are  gofing 

fintto debtt ttryfing tto tfeed tthefir 

tfamfiflfies.”

“Nfigerfian tfoods are nott here. 

I  eatt  whattever  tthey  have 

here.  Itf  I  wantt  tto  eatt  my 

cufltturafl tfood, I have tto ttravefl 

outt  otf  tthe  nefighbourhood.  I 

go tto tthe Westt End tto gett tthe 

sttutf, maybe once a montth. I 

use  tfrufitts  and  vegettabfles  fin 

tthfis area tto supportt tthe tfood I 

gett once a montth fin tthe Westt 

End.”

“...and  tthen  fitt  costts  us  more 

because  we  jump  tfrom  here 

and  jump  tthere.  You  pfick  up 

a  certtafin  amountt  here  and 

tthen you go tthere...”

“Lfike  tfor  pottatto  and  rfice, 

fitt  fis  cheaper  and  fitt  fiflfls  our 

sttomach, rfightt? and tthfis kfind 

otf  vegettabfles  and  tfrufitts  are 

expensfive and even fitf we eatt 

much, we sfiflfl tfeefl flfightt so fitt 

fis costtfly.”

“I  cannott  ttake  whattever  I 

wantt.  I  have  tto  have  Haflafl 

so  my  grocery  bfiflfl  fis  aflways 

hfigher tthan otther tfamfiflfies.”

“They  are  ttakfing  our  money 

butt  tthey  are  nott  gfivfing  us 

hygfienfic, heafltthy tthfings.”
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5.3 Desfign Inttervenfion

5.3.1 Desfign Program

The mafin fidea tfor tthe desfign finttervenfion 

fin  Fflemfingdon  Park  fis  tto  finttegratte  a 

systtem  tfor  BIA  wfitthfin  tthe  Edgecflfitf 

condos.  The  desfign  program  has  five 

flevefls  otf  fintteracfion  sttarfing  tfrom  tthe 

macro-flevefl otf tthe cfitty tto tthe mficro-flevefl 

otf  a  unfitt  (Ffig.  5.18).  To  fimprove  tfood 

securfitty  wfitthfin  tthe  communfitty,  tfarmfing 

systtems  are  nott  justt  flfimfitted  tto  ufiflfizfing 

underufiflfized  tterraces  butt  aflso  afim  tto 

use  tthe  verficafl  tfaçades  otf  tthe  tthree 

resfidenfiafl  ttowers.  Sfince  tthe  bufifldfings 

sfitt  wfitthoutt  befing  overshadowed  by 

nefighborfing  bufifldfings,  tthe  verficafl 

surtfaces  aflflow  tfor  tfood  producfion 

usfing  verficafl  hydroponfics  systtems  and 

baflcony  gardens.  The  desfign  prfincfipfles 

ttry  tto  creatte  a  baflance  bettween  tthe 

producfion  otf  tfood  (usfing  tfour  dfitferentt 

BIA  systtems)  and  creafing  spaces  tfor 

tthe  resfidentts  tthatt  promotte  communfitty 

fintteracfion.  Intteracfion  finvoflves  kfittchen 

ttabfle meefings tthatt aflready occur wfitthfin 

tthe  communfitty,  spaces  tfor  communafl 

dfinfing,  and  amenfitty  spaces  on  tthe  rootf 

tfor tthe resfidentts tto tfarm, barbeque, ettc. 

Unfitt

Tower

Housfing Compflex

Fflemfingdon Park

Torontto

SCALES OF INTERACTION
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Communficafing BIA

Commercfiafl on Ground

DESIGN PRINCIPLES

Shared Baflcony Garden

Farmer’s Markett

Cufltturaflfly Rfich Produce

Communficafing BIA

Greenhouse Hydroponfics

Verficafl Hydroponfics

Terrace Farmfing

Kfittchen Tabfle Meefings

Ffig. 5.18. Desfign  finttervenfion  buflfl’s 

eye program dfiagram.
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(avg. 5-7  hrs otf sunflfightt)
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5.3.2 Façade Shadow Anaflysfis

Sunflfightt  pflays  a  very  fimporttantt 

rofle fin makfing baflcony gardens and 

verficafl  tfarmfing  successtfufl.  The 

sfitte pflan fin Ffig. 5.19 dfisfingufishes 

bettween tthe tfacades otf tthe tthree 

ttowers based on tthe bestt dfirecfion 

tfor  pflantt  growtth  tto  tthe  worstt. 

Soutth, soutth-westt, and soutth-eastt 

recefive  tthe  mostt  amountt  otf  sun 

tfoflflowed by westt and eastt and tthus 

are tthe onfly dfirecfions sufittabfle tfor 

pflantt  growtth.  The  pflantt  specfies 

varfies wfitth tthe amountt otf sunflfightt 

recefived by tthe tfaçade. The rootf fis 

aflways sunflfitt and hence tthe enfire 

sflab can be used tto grow any pflantt 

ttype.   

Ffig. 5.19. Shadow  anaflysfis  tfor  tthe 

desfign sfitte. 
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5.3.3 Desfign Massfing

Ffig.  20  descrfibes  tthe  varfious  BIA 

systtems  and  tthe  ground-flevefl 

commercfiafl  spaces  desfigned  tfor 

tthe ttowers. Otf tthe tthree wfings otf 

each ttower, one fis convertted fintto 

commercfiafl  spaces  tthatt  can  be 

accessed by aflfl. 

Don Vaflfley Pkwy

Lfinkwood Ln

1

Shared Baflcony Garden

Verficafl Hydroponfics

Commercfiafl

Greenhouse Hydroponfics 

Terrace Garden

10  EdgeCflfitf  Gofltfway 

Condos

5  EdgeCflfitf  Gofltfway 

Condos

20  EdgeCflfitf  Gofltfway 

Condos

1

2

3

Ffig. 5.20. Massfing  showfing  desfign 

eflementts.
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Don Rfiver
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5.3.4 Landscape Connecfion

Commercfiafl  spaces  tfor  tthe  tthree 

ttowers are connectted by a dfisfinctt 

paved  patth.  The  spaces  fincflude 

tfarmer’s marketts, resttaurantts tthatt 

ufiflfize  tfood  grown  above,  catfes, 

and smaflfl commercfiafl spaces. 

Don Vaflfley Pkwy

Lfinkwood Ln

1

Landscape Connecfion 

10  EdgeCflfitf  Gofltfway 

Condos

5  EdgeCflfitf  Gofltfway 

Condos

20  EdgeCflfitf  Gofltfway 

Condos

1

2

3

Ffig. 5.21. Landscape  connecfion  tto 

ground  flevefl  commercfiafl 

spaces.
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5.3.5 Dfisttrfibufion Nettwork

Sunflfightt

Nuttrfientts

Watter

FARMING RAW MATERIALS

HEAD GROWERS

ENERGY FOR HEATINGPhotto-Voflttafic Gflass

Baflcony Farmfing (L)

Baflcony Farmfing (S)

Food Sharfing Infifiafive

Sefltf Consumpfion

Ffig. 5.22. Food,  resources  and 

systtem  dfisttrfibufion  flow 

dfiagram  fin  tthe  aparttmentt 

compflex.
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Verficafl Hydroponfics

Greenhouse Hydroponfics

Terrace Garden

Baflcony Garden

Harvestt

Organfic Wastte

GREEN BIN

Bufifldfing Resfidentts

Nefighborhood

Farmer’s Markett

Inttense Farmers

Casuafl Farmers

Non - Farmers
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5.3.6 A day fin tthe flfitfe otf peopfle otf Fflemfingdon Park

To understtand tthe workfing otf tthe varfious BIA systtems finttegratted wfitthfin 

tthe ttowers, consfider tthe exampfle otf tthree dfitferentt househoflds. Ffirstt befing 

an fimmfigrantt Indfian tfamfifly (denotted by      ) tthatt pracfices finttense tfarmfing 

and conttrfibuttes tto tthe overaflfl bufifldfing flevefl produce, dfisttrfibutted among 

tthe resfidentts otf tthe bufifldfing. The second househofld consfistts otf a refired 

protfessor (denotted by      ) who fis a casuafl tfarmer growfing vegettabfles tfor 

sefltf-consumpfion. Ffinaflfly, tthe flastt househofld fis a sttudentt coupfle (denotted 

by      ) who do nott have fime tto tfarm and refly on tthe bufifldfing tto gfive tthem 

heafltthy  produce.  These  tthree  househoflds -  fimmfigrantt  tfamfiflfies,  sfingfle 

refired senfiors, and workfing young adufltts tform tthe major demographfics 

flfivfing fin Fflemfingdon Park. The tfoflflowfing secfion ttakes you tthrough a day 

fin tthe flfitfe otf tthese tfamfiflfies and how tthey woufld fintteractt wfitth tthe growfing 

systtems spread across tthe bufifldfings.  

Ffig. 5.23. Inttense tfarmfing househofld.

Ffig. 5.24. Casuafl tfarmfing househofld.

Ffig. 5.25. Non tfarmfing househofld.

(Rfightt)

(Nextt Page Lett)

(Nextt Page Rfightt)
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Name: Guptta Famfifly (Mom, Dad , 2 chfifldren)

Age: 39 | 42 | 10 | 8

Occupafion: Home maker | IT Supportt

Aboutt: The  Guptta’s  fimmfigratted  tfrom  Indfia  1  year  ago  and  rentt  a  2 

bedroom  aparttmentt  fin  Edgecflfitf  Gofltfway.  Rahufl  Guptta  (Dad)  fis  a  IT 

Supportt tfor an archfittectture firm downttown. He fis a busy man works 

6  days  a  week  tto  supportt  hfis  tfamfifly.  Enjoys  barbeque’s  durfing  tthe 

summers wfitth hfis tfrfiends and tfamfifly. Meena Guptta (Mom) fis a home 

maker  and  enjoys  a  sttroflfl  fin  tthe  mornfing.  She  ttakes  care  otf  tthe  kfids 

whfifle Rahufl fis away and vofluntteer’s her fime fin Fflemo tfarm durfing tthe 

weekdays when tthe kfids are att schoofl and getts some tfresh vegettabfles. 

Rohfitt tthefir eflder son goes tto schoofl and floves tto heflp hfis mom when 

she goes tto tthe tfarm. Dfivya befing tthe youngestt fis tthe pampered one 

fin tthe tfamfifly.

Worrfies: The Guptta’s can onfly atford one car and Meena has tto ttake a 

TTC tto gett any flastt mfinutte grocerfies whfifle Rahufl fis away workfing, butt 

tthfis fis tthe cheapestt aparttmentt tthey coufld find near Rahufl’s work. 
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Name: Rob

Age: 75

Occupafion: Refired Engfineerfing Protfessor

Aboutt: Rob  was  born  fin  Torontto  and  been  tteachfing  cfivfifl  engfineerfing 

fin UotfT tfor 35 years betfore refirfing 2 years ago. Rob and hfis wfitfe are 

separatted and he flfives aflone fin a 3 bedroom aparttmentt tthatt he owns. 

He fis vfisfitted by hfis ttwo chfifldren attfleastt once a montth. Rob fis a pflantt 

flover  and  enjoys  ttakfing  care  otf  a  tfew  findoor  pflantts  tto  flfiven  up  hfis 

aparttmentt. 

Worrfies: Rob befing aflone and a senfior has tto ttravefl vfia car tto gett hfis 

weekfly  grocerfies.  There  are  fimes  when  hfis  artthrfifis  and  age  don’tt 

aflflow hfim tto tfuncfion and he reflfies on hfis chfifldren tto care tfor hfim.
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Name: Sarah & Farzad

Age: 24 | 26

Educafion: Graduatte Sttudentts

Aboutt: Sarah and Farzad are graduatte sttudentts att Unfiversfitty otf Torontto 

who fimmfigratted tfrom Iran on a sttudy permfitt tto finfish tthefir educafion. 

They rentt a sttudfio unfitt fin tthe bufifldfing whfich tthey gott tfor very cheap 

consfiderfing  tthe  dfisttance  tfrom  downttown.  They  work  partt  fime  as 

tteachfing  and  research  assfisttantts  tto  supportt  tthefir  rentt  and  montthfly 

expendfitture. They have a sfimpfle flfitfesttyfle and ttry tto reduce tthefir fimpactt 

on  tthe  pflanett  by  reducfing  tthefir  wastte.  Wfitth  compflefing  tthefir  tthesfis 

and tthe partt fime work tthey do nott have a flott otf tfree fime on tthefir 

hands. Though tthey enjoy spendfing fime outtsfide wfitth evenfing runs.

Worrfies: Sfince tthey do nott own a car, dofing weekfly grocery runs, wfitth 

tthefir busy schedufle and tfar otf grocery sttores, becomes a chaflflenge. 

The  nearby  sttore  does  nott  have  tthe  tfreshestt  and  cheapestt  produce 

and befing on a fightt budgett, tthey have tto ttravefl tto otther grocery sttores.
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A vfisfitt tto tthe Fflemfingdon Park BIA...

Yes Don! Thatts 
tthe bufifldfing whfich 
has tthe tfarmers 
markett fin tthe 
flobby. Itts justt 
around tthe corner.

Marfie!! flook 
att tthatt? Is 
tthatt where 
we are 
headed? 

Don  and  Marrfie  have 

been marrfied tfor 15 years 

and  are  ttraveflfing  tto  tthe 

Edgecflfitf  Farmer’s  Markett 

wfitth  tthefir  daughtter  Katty. 

They  flfive  20  mfinuttes 

tfrom  Fflemfingdon  Park 

and  pflanned  tto  vfisfitt  tthe 

tfarmer’s  markett  atter 

seefing  an  adverfisementt 

onflfine.

Ffig. 5.26. BIA’s vfiew tfrom Don Vaflfley Parkway - 1. 
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Yes Don! Thatts 
tthe bufifldfing whfich 
has tthe tfarmers 
markett fin tthe 
flobby. Itts justt 
around tthe corner.

Marfie!! flook 
att tthatt? Is 
tthatt where 
we are 
headed? 

Mom accordfing tto 
fitts websfitte, tthe 
rootfttop greenhouse  
grows aflfl tthe 
vegettabfles tfor tthe 
resfidentts and we 
can ttour fitt fitf we 
wantt tto see how our 
tfood fis grown.

Ffig. 5.27. BIA’s vfiew tfrom Don Vaflfley Parkway - 2. 
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Come Katty! 
Letts gett 
hottdogs whfifle 
your Mom getts 
tthe produce 
tfrom tthe 
greenhouse.

I‛ve gott us ttwo 
sandwfiches tfor 
flunch, Letts go tto 
tthe vfiewfing deck  
tto have tthem. Sounds flfike 

a pflan!

Atter parkfing fin tthe above-

ground  parkfing,  tthey 

head  over  tto  one  otf  tthe 

tthree  connectted  tfarmer’s 

marketts fin tthe compflex. 

Sarah  and  Farzad  (non-

tfarmers) can aflso be seen 

roamfing  around  fin  tthe 

markett.

Ffig. 5.28. Ground flevefl tfarmer’s markett. 
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Come Katty! 
Letts gett 
hottdogs whfifle 
your Mom getts 
tthe produce 
tfrom tthe 
greenhouse.

I‛ve gott us ttwo 
sandwfiches tfor 
flunch, Letts go tto 
tthe vfiewfing deck  
tto have tthem. Sounds flfike 

a pflan!

I flove Canada 
fin tthe 
summers, 
onfly fitf fitt 
coufld go 
flonger...

Thatt‛s ttrue! 
Betfore I tforgett, 
fletts gett our 
weekfly grocery 
bag tfrom tthe 
greenhouse when 
we head back.

Ffig. 5.29. Rootf flevefl vfiewfing deck above tthe pentthouse green house.
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Hfi Etthan, we 
were flookfing tfor 
some spfinach 
tfor our sttew 
tthfis evenfing, fis 
tthere some 
avafiflabfle fin tthe 
coflflecttfion area?

Untforttunattefly we are 
aflfl outt downsttafirs! 
Why don‛tt you guys go 
pfick your own spfinfich 
tfrom tthe upper flevefl 
grow ttowers.

Etthan  fis  tthe  head  grower 

otf  Tower  -  2.  He  aflong 

wfitth  hfis  tteam  otf  10  fis 

responsfibfle  tfor  seedfing, 

harvesfing,  and  packfing 

tthe  produce  tfor  tthe 

resfidentts.  Betfore  every 

growfing  season  resfidentts 

are  gfiven  opfions  tfor 

varfious  vegettabfles  tto 

choose  tfrom.  These 

protfessfionafl  tfarmers  use 

tthe  same  eflevattor  core 

tfor  ttransporfing  tthe  raw 

matterfiafls,  tthe  use  otf  no 

sofifl  enabfles  tthe  pubflfic 

spaces tto remafin cflean. 

Rob  (casuafl  grower)  has 

come up tto gett hfis weekfly 

produce.

Ffig. 5.30. Communfitty kfittchen + dfinnfing surrounded by hydroponfics growfing ttowers.
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Hfi Etthan, we 
were flookfing tfor 
some spfinach 
tfor our sttew 
tthfis evenfing, fis 
tthere some 
avafiflabfle fin tthe 
coflflecttfion area?

Untforttunattefly we are 
aflfl outt downsttafirs! 
Why don‛tt you guys go 
pfick your own spfinfich 
tfrom tthe upper flevefl 
grow ttowers.

How was tthe 
harvestt tthfis 
montth Etthan? I 
heard tthere were 
some probflems 
wfitth flatte 
shfipmentts.

Yeah tthe nuttrfientts 
were flatte by a week, 
butt fluckfifly we 
recovered! The 
peppers and eggpflantts 
grew reaflfly weflfl, I 
have packed some otf 
tthem fin your tthfis 
week‛s bag, hope you 
enjoy tthem!

UNIT 1203

Ffig. 5.31. Seedfing, harvesfing and grocery box coflflecfion zone.
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Ohh shoott!! I don‛tt have 
enough parsefley tfor tthe 
saflad, maybe I‛flfl ask Meena 
fitf she has some tto spare fin 
her baflcony garden...

Thank you 
Meena, you 
are a savfior!

There you go Rob, I 
pficked a bunch tfor 
you tfrom my garden, 
enjoy your dfinner.

Ffig. 5.32. Baflcony Farmfing systtem (S). Ffig. 5.33. Corrfidor whfitte boards tfor tfood sharfing program.
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Look how beauttfitfufl tthe  
ttomattoes are!! I shoufld 
drop tthem tto tthe 
packagfing area, won‛tt be 
needfing aflfl otf tthem!

Thank you 
Meena, you 
are a savfior!

There you go Rob, I 
pficked a bunch tfor 
you tfrom my garden, 
enjoy your dfinner.

The  resfidentts  have  tthe 

opfion tto putt up a flag on 

tthefir  baflconfies.  The  coflor 

otf tthe flag gfives tthe sfignafl 

tto  tthe  verficafl  harvesfing 

protfessfionafls.  A  red  flag 

finsttructts tthatt tthe resfidentt 

does  nott  need  any  heflp 

fin  harvesfing  whereas  a 

green flag fis an finsttrucfion 

tthatt tthe resfidentt mfightt be 

away  or  nott  parficfipafing 

fin  tthe  baflcony  growfing 

program,  havfing  tthe 

protfessfionafls  ttake  care  otf 

tthe growfing.

Ffig. 5.34. Baflcony Farmfing systtem (L).
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1

2

5.3.7  Baflcony Garden and Food Sharfing Program

The baflcony garden program fis devefloped as a kfitt otf partts. Itt has tthree 

ttypes  otf  kfitts  tthatt  are  made  avafiflabfle  tto  each  ttower.  The  kfitts  are  based 

on tthe finvoflvementt flevefl otf tthe user (resfidentt) fin growfing produce. Ffig. 

5.35 reveafls aflfl tthe componentts otf tthe kfitts fin an expfloded axonomettrfic 

dfiagram. The firstt fis a basfic kfitt (kfitt tfor casuafl tfarmers) tthatt enveflopes tthe 

enfire tfaçade wfitth fimber baflcony pflantters supportted by gflue-flamfinatted 

fins. The pflantters can be used by resfidentts tto tfarm tfor sefltf-consumpfion. 

Thfis  basfic  kfitt  can  be  suppflementted  wfitth  an  add-on  pack  otf  harvesfing 

kfitts.  Thfis  kfitt  woufld  enabfle  tthe  casuafl  tfarmers  tto  have  tthefir  dedficatted 

growfing  space  and  tthe  restt  otf  tthe  pflantters  and  tthefir  produce  can  be 

harvestted  by  growers  fin  tthe  greenhouse  usfing  tthe  puflfley  systtem  and 

tthe CLT deck (opfionafl verficafl harvesfing kfitt tthatt can be finsttaflfled fin tthe 

bufifldfing). The finafl kfitt fis tfor tthe finttense tfarmers and fitt provfides tthe users 

wfitth flarger growfing pflantters tthatt are canfiflevered tfrom tthe sttructturafl fins. 

Thfis fincreases tthe growfing area tfor tthe resfidentts by 2 fimes tthe currentt 

one.  Ffig.  5.36  dettafifls  each  componentt  otf  tthe  systtem  cattegorfized  fintto 

tthree  dfitferentt  kfitts.  The  corrfidors  wfitthfin  tthe  aparttmentt  bufifldfings  have 

whfitteboards  finsttaflfled  besfide  tthe  enttrance  door  tto  tthe  unfitt.  These  can 

be  used  by  tthe  resfidentts  parficfipafing  fin  tthe  baflcony  tfarmfing  finfifiafive 

tto  flfistt  tthe  dfitferentt  herbs,  vegettabfles,  or  tfrufitts  tthey  mfightt  be  growfing. 

Thfis woufld aflflow otther resfidentts, fin need otf any otf tthatt tfresh produce, 

tto sfimpfly knock and requestt tfor fitt. Thfis enabfles fintteracfion bettween tthe 

resfidentts by tthem growfing tfood and sharfing fitt wfitth tthe otthers. 

Meena  has  an  exttensfive 

baflcony garden sett up wfitth 

a flarge pflantt bed exttendfing 

tfrom  tthe  tfacade.  Rob  on 

tthe  otther  hand  has  onfly 

baflcony  pflantters  tto  tfarm 

on.  The  tfoflflowfing  secfion 

wfiflfl  expflafin  tthe  baflcony 

tfarmfing  systtem  and  how 

tthe  tfood  sharfing  systtem 

works fin tthe bufifldfing.
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3

5

6

7

8

10
4

9

12

11

1 - CLT fin 

2 - Anguflar supportt tfor pflantter (L)

3 - Pflantter (L)

4 - Exfisfing bufifldfing (flastt 3 flevefls)

5 - Pflantter (S)

6 - Texfifle Sheett

7 - Growfing Medfium + Pflantts

8 - Gflue flamfinatted Tfimber Postt

9 - Stteefl Tensfifle Cabfle

10 - CLT deck wfitth mettafl guard

11 - Rootf parapett

12 - No pflantters tfor vfisuafl access

Ffig. 5.35. Expfloded  baflcony  tfarmfing 

systtem.
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1 - Pflantter (L) x1

2 - Geo ttexfifle Sheett x1

3 - Growfing Medfium + Pflantts x1

4 - CLT Ffin (Type-2) x1

5 - Anguflar Supportt x2

6 - Nutt + Bofltt x8

7 - Pflantter (S) x14

8 - Geo ttexfifle Sheett x14

9 - Growfing Medfium + Pflantts x14

10 - CLT Ffin (Type-1) x6

11 - Nutt + Bofltt x112

12 - Gflue Lamfinatted Postt x3

13 - CLT deck wfitth mettafl guard x2

14 - Stteefl Tensfifle Cabfle x4

15 - Stteefl Gazette Pflatte x3

16 -  Anchor Bofltts x3

17 - Puflfley Systtem x4

18 - U bofltt  pflatte x4

19 - Wfinch x2
Pfla
ntte
r (L
)

Pfla
ntte
r (
S)

1

2

3

4

5

7

8

Ffig. 5.36. Baflcony  tfarmfing  kfitt  otf 

partts.
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Hfigh Sun Baflcony Garden

Tomatto

Bottfle Guard

Lady Ffinger

Egg Pflantt

Cucumber

Pepper

Medfium Sun Baflcony Garden
Ffig. 5.37. Dfitferentt  baflcony  garden 

growfing possfibfiflfifies on tthe 

basfis otf hours otf sunflfightt. 
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Low Sun Baflcony Garden

Musttard Greens

Spfinach

Corfiander

Mfintt

Cabbage

Fenugreek 

Medfium Sun Baflcony Garden

Bfitter Guard

Carrott

Cauflfiflower

Beettroott

Peas

Radfish
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Thank you Meena, good tto see you. 
There are a  tfew new seeds tthatt justt 
arrfived flfike bottttfle-guard and okra fin 
case you were fintterestted fin growfing 
tthem.

Yes, tfor 
sure! I‛flfl ttry 
tthem outt 
tfor tthe nextt 
harvestt!

Seefing her ttomattoes befing 

ready,  Meena  heads  tto 

tthe drop-otf secfion fin tthe 

upper  greenhouse  flevefl. 

Here  tthe  resfidentts  who 

have  excess  produce  can 

drop  otf  tthefir  vegettabfles 

tto  be  dfisttrfibutted  among 

tthe resfidentts.

Ffig. 5.38. Upper flevefl greenhouse excess produce drop-otf zone.
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Rohfitt do you 
need bread 
wfitth tthe 
chficken? 

Yes Dad, tthe 
smaflflestt one 
pflease!

Try tthfis paneer, I made fitt non 
spficy tfor you guys. I know you 
floved fitt tthe flastt ttfime!!

Thank you Meena, fitt 
flooks deflficfious! and 
agafin tthank you tfor 
finvfittfing us, fitts such 
a beauttfitfufl day 
ttoday..

Ffig. 5.39. Roottop barbeque area wfitth sfifing space - 1.
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2

1

5

16

The  roottop  greenhouse 

fis  used  as  nott  onfly  a 

producfive  space  butt  aflso 

as  an  amenfitty  space  tfor 

tthe  resfidentts.  The  tthree 

wfings  otf  tthe  greenhouse 

have  dfitferentt  tfuncfions. 

Lett’s  ttake  a  flook  att  fitts 

tfuncfionafl dfivfisfion.

5.3.8 Greenhouse Zonfing

The greenhouse fis tthe heartt otf tthe BIA systtem. Itt doubfles as a 

producfion space, tthatt fincfludes seedfing, growfing, harvesfing, 

sttorage, coflflecfion, and firrfigafion, and a communfitty amenfitty 

space wfitth tterrace gardenfing, outtdoor barbeque spaces, and 

a  communfitty  kfittchen  surrounded  by  tthe  growfing  spaces  tfor 

BIA. The afim fis tto creatte a baflance bettween producfivfitty per 

unfitt  rootf  area  and  amenfitty  spaces  tfor  tthe  resfidentts  otf  tthe 

bufifldfing. The greenhouse can hofld muflfipfle tfuncfions fincfludfing 

smaflfl  gett-ttogetthers,  communafl  kfittchen  meefings,  spaces  tfor 

chfifldren tto pflay, and provfide hands-on tfarmfing experfience tto 

tthe resfidentts and vfisfittors. The greenhouse aflso has a second 

flevefl wfitth growfing ttowers, rfightt above tthe seedfing, harvesfing, 

and coflflecfion zones, tthatt aflflow sunflfightt tto reach tthe spaces 

tthatt need fitt and provfides parfiafl shade tto tthe spaces beflow. 
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3

4

6

8

9

11

14

12

15

10

13

7

1 -  Sfloped  (1:15)  Curttafin  Rootf  wfitth 

Gflue Lamfinatted Muflflfions and Photto-

voflttafic Gflazfing

2 - Curttafin Waflfl wfitth Gflue Lamfinatted 

Muflflfions and Photto-voflttafic Gflazfing

3 - Mettafl deck wfitth concrette fiflfl over 

corrfidor  connecfion  connecfing  tthe 

tthree wfings

4 - Mettafl deck wfitth concrette fiflfl

5 - CLT beams

6 - Coflflecfion zone

7 - Harvesfing/Seedfing sttafions

8 - Communfitty kfittchen

9 - Dfinnfing area

10 - Corrfidor connecfion

11 - Exfisfing core and pentthouse

12 - Growfing modufles

13 - Servfice area tfor harvestters

14 - Communafl tterrace 

15 - Terrace garden

16  -  Concrette  sflab  exttensfion  tfor 

verficafl tfarmfing

Ffig. 5.40. Expfloded  vfiew  otf  roottop 

greenhouse.
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Are you pflannfing tto 
attttend ttomorrow‛s 
meettfing?

I‛flfl be tthere 
tfor a brfietf 
perfiod, Rohfitt 
has some home 
work he needs 
heflp fin tfor 
schoofl!

The  communafl  kfittchen 

fin  tthe  greenhouse  otfers 

space  tto  tthe  resfidentts  tto 

hofld  tthe  weekfly  kfittchen 

ttabfle  meefing.  The  green 

rootf  space  otfers  tthe 

resfidentts  opporttunfitty  tto 

grow  tto  produce  usfing 

convenfionafl  ttechnfiques 

whfich tthey can use tto cook 

tfood  durfing  tthe  meefing. 

The  meefings  aflso  enabfle 

tthe  resfidentts  tto  brfing  up 

whatt kfind otf produce tthey 

need  tto  be  grown  whfich 

can be broughtt up flatter tto 

Etthan.

Ffig. 5.41. Roottop barbeque area wfitth sfifing space - 2.
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Are you pflannfing tto 
attttend ttomorrow‛s 
meettfing?

I‛flfl be tthere 
tfor a brfietf 
perfiod, Rohfitt 
has some home 
work he needs 
heflp fin tfor 
schoofl!

Ffig. 5.42. Kfittchen ttabfle meefing fin tthe communafl kfittchen zone otf tthe greenhouse.
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Ffig. 5.43. Roottop tterrace garden generaflfly used tfor smaflfl tfrufitt ttrees.
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Ffig. 5.44. Servfice afisfle wfitthfin hydroponfics greenhouse.
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17  “10	Edgecflfitf	Gofltfway,”	Condos.

ca,	accessed	Jufly	1,	2021,	https://

condos.ca/ttorontto/wyntford-

park-condomfinfiums-10-edgecflfitftf-

gofltfway.

18  “20	Edgecflfitf	Gofltfway,”	Condos.

ca,	accessed	Jufly	1,	2021,	https://

condos.ca/ttorontto/wyntford-

condomfinfiums-20-edgecflfitftf-

gofltfway.

19  “5	Shady	Gofltfway,”	Condos.

ca,	accessed	Jufly	1,	2021,	https://

condos.ca/ttorontto/5-shady-

gofltfway-condos-5-shady-gofltfway.

Shared Baflcony Garden

Verficafl Hydroponfics

Greenhouse Hydroponfics 

Terrace Garden

4750 sq.mtts.

3000 sq.mtts.

1750 sq.mtts.

600 sq.mtts.

To
tta
fl 
= 
1
0,
1
0
0 
s
q.
mtt
s.

5.3.9 Mettrfics

The  tfour  BIA  systtems  have 

tfour  dfitferentt  MFUA  and  tthe 

area per systtem varfies across 

tthe ttowers. Ffig. 5.45 vfisuaflfizes 

tthe  amountt  otf  tfood  grown 

per  systtem  and  caflcuflattes 

tthe  average  MFUA  tfor  tthe 

proposed  BIA  systtem  tfor  tthe 

Edgecflfitf  aparttmentt  compflex. 

The  popuflafion  otf  tthe 

compflex fis esfimatted as 3636 

moutths  (4  moutths  per  unfitt  x 

909 unfitts 17 18 19). Based on tthfis 

popuflafion  and  tthe  esfimatte 

otf  tthe  average  MFUA,  tthe 

compflex  can  become  72.5% 

sefltf-suficfientt  fin  tterms  otf  tthe 

tfresh  tfrufitts  and  vegettabfle 

needs otf tthe resfidentts. 

Wfitth  tthe  resfidentts  and 

tthe  protfessfionafl  tfarmers 

provfidfing  tfood  tto  tthe 

popuflafion otf tthe housfing 

compflex,  tthe  dfiagram  tto 

tthe  rfightt  descrfibes  tthe 

amountt  otf  sefltf-suficfiency 

achfieved  by  tthe  varfious 

tfarmfing systtems.

Ffig. 5.45. Sefltf suficfiency caflcuflafions 

tfor desfigned BIA.
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23,000 kgs

117,000 kgs.

68,000 kgs.

2900 kgs. To
tta
fl 
= 
2
1
0,
9
0
0 
kg
s.

=

=

=

=
x

=

x 3636

80*

3636

0.26

0.26

72.5%

MFUA

Popuflafion

Sefltf Reflfiance

(Thfis systtem can 
provfide 72.5% otf tthe 
communfitty’s yearfly 
tfrufitt and vegettabfle 
needs.)



138

5.0	 BIA	DESIGN	IN	A	NEIGHBORHOOD	 [METHOD	&	PRODUCT]	

5.3.10 Tfimeflfine tfor Consttrucfion otf BIA

The  BIA  desfign  fin  Fflemfingdon  Park  ttrfies  tto  fincorporatte  dfitferentt  tfarmfing 

systtems. These systtems have varyfing costts, consttrucfion fime, and tthe amountt 

otf tfood tthey can produce tfor tthe communfitty. The fimeflfine fin fig. 5.46 flays down 

a pflan tfor fincrementtafl finsttaflflafion otf BIA systtems and provfides tthe percenttage 

otf sefltf-suficfiency achfieved by tthe bufifldfing tfor each case. The fimeflfine begfins 

wfitth tthe finsttaflflafion otf systtems tthatt do nott requfire any bufifldfing permfitts tfrom 

tthe cfitty. Roottop hydroponfics and moduflar tterrace tfarmfing requfire very flfittfle 

resources tto begfin producfing tfood and are tthus finsttaflfled firstt, betfore matterfiafl 

and energy-finttensfive systtems flfike greenhouse and baflcony tfarmfing.

Ffig. 5.46. Tfime  flfine  depficfing  tthe 

order  otf  finsttaflflafion  otf 

dfitferentt  BIA  systtems 

and  tthe  respecfive 

sefltf  suficfiency  tfor  tthe 

communfitty’s  tfrufitts  and 

vegettabfles needs.

AUG’ 21 DEC’ 21 JUN’ 22

Terrace tfarmfing Roottop hydroponficsExfisfing

The massfing otf one ttower otf tthe Edgecflfitf 

condomfinfiums wfitthoutt finttegrafion otf BIA 

systtems.

Atter  4  montths -  The  easfiestt  and  tfasttestt 

way  tto  sttartt  producfing  tfood  tfor  tthe 

communfitty fis sttarfing a smaflfl communfitty 

tterrace garden.

Atter  6  montths  -  Roottop  hydroponfics 

can  be  settup  on  tthe  rootf  aflong  wfitth  tthe 

exfisfing  tterrace  garden  whfich  woufld 

fincrease tthe amountt otf tfood produced tfor 

tthe resfidentts.

0% 2%
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JUN’ 22 JUL’ 24 JAN’ 25

Roottop hydroponfics Greenhouse hydroponfics Communfitty spaces

Atter  6  montths  -  Roottop  hydroponfics 

can  be  settup  on  tthe  rootf  aflong  wfitth  tthe 

exfisfing  tterrace  garden  whfich  woufld 

fincrease tthe amountt otf tfood produced tfor 

tthe resfidentts.

Atter 24 montths - The sett otf tthe greenhouse 

tto encflose tthe hydroponfics systtems woufld 

requfire fime tfor premfitt process, matterfiafl 

procurementt,  and  consttrucfion.  To  make 

tthfings atfordabfle, afltternatte matterfiafls flfike 

aflumfinum curttafin waflfls and rootfs can be 

used as an afltternatte tto mass fimber. 

Atter  6  montths  -  Communfitty  spaces 

are  settup  whfich  fincflude  ground  flevefl 

commercfiafl  spaces,  communfitty  kfittchens, 

tterrace amenfifies, ettc.

15% 42% 42%
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NOV’ 25 MAY’ 26 NOV’ 26

Facade baflcony garden Verficafl harvesfingIndfivfiduafl baflcony garden

45% 49%

Atter  10  montths  -  Indfivfiduafl  baflcony 

garden kfitt fis finsttaflfled on tthe baflconfies otf 

tfamfifly who are fintterestted fin tfarmfing. Botth 

casuafl  and  finttense  kfitts  are  avafiflabfle  tfor 

tthe resfidentts tto choose tfrom.

Atter 6 montths - The kfitt tfor tfacade baflcony 

garden  fis  finsttaflfled.  The  resfidentts  have 

tthe opfion tto use tthe addfifionafl space tto 

tfarm  tfor  tthemseflves  or  fleave  tthe  spaces 

tfor  protfessfionafl  growers  tto  tfarm  tfor  tthe 

communfitty.

Atter  6  montths -  Verficafl  harvesfing  kfitt  fitf 

finsttaflfled  tfor  tthe  ease  otf  harvesfing  tthe 

tfacade baflcony gardens by tthe protfessfionafl 

growers workfing fin tthe greenhouse.
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NOV’ 26 JUL’ 27 JUL’ 28

Verficafl harvesfing Verficafl hydroponfics Possfibfiflfitty otf a nett zero systtem

72%49% 72%

Atter  6  montths -  Verficafl  harvesfing  kfitt  fitf 

finsttaflfled  tfor  tthe  ease  otf  harvesfing  tthe 

tfacade baflcony gardens by tthe protfessfionafl 

growers workfing fin tthe greenhouse.

Atter 8 montths - The exttensfion otf verficafl 

tfarmfing  on  tthe  sttafircase  fitf  compflette 

makfing tthe communfitty 72% sefltf suficfientt 

fin yearfly tfrufitts and vegettabfle needs.

Atter  12  montths  -  The  bufifldfing  now 

has  wasttewatter  ttreattmentt  tfacfiflfitty  tfor 

recfircuflafing  grey  watter  fin  tthe  bufifldfing 

and  photto-voflttafic  panefls  tto  produce 

eflecttrficfitty.  Thfis  brfings  tthe  BIA  systtem 

cfloser tto befing a nett-zero systtem.
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5.4 Concflusfion

The desfign finttervenfion fin Fflemfingdon Park benefitts botth tthe resfidentts 

and tthe nefighborhoods on muflfipfle flevefls. They are:

1. Ground-flevefl  commercfiafl -  Itt  heflps  tto  revfittaflfize  tthe  nefighborhood 

by  creafing  opporttunfifies  tfor  tthe  resfidentts  by  provfidfing  ground-flevefl 

commercfiafl  space  under  tthe  RAC  poflficy  otf  2014.  Thfis  provfides  tthe 

nefighborhood wfitth commercfiafl tfacfiflfifies tthatt fitt fis currenttfly deprfived otf. 

2.  Aflflevfiafing tfood finsecurfitty - BIA systtems finsttaflfled across tthe ttowers 

heflp tto provfide tthe resfidentts wfitth cufltturaflfly rfich produce tthatt heflps tthem 

become tfood secure.

3.  Sttrengtthenfing communfitty engagementt - The baflcony sharfing program 

enabfles tthe resfidentts tto tfostter tthe flostt connecfion wfitth tfood and fin tthe 

process fintteractt wfitth otther resfidentts. 

Ffig. 5.47. Bfird’s  eye  vfiew  otf  tthe 

aparttmentt  compflex  wfitth 

BIA.
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4.  Roottop amenfitty space – Apartt tfrom befing a producfion space tthe rootf 

flevefl provfides tthe resfidentts wfitth a communafl kfittchen, tterrace barbeques, 

and  dfinfing  areas  finttegratted  wfitthfin  tthe  vfiews  otf  tthe  rootf  flevefl  growfing 

spaces. The resfidentts gett tto enjoy tthe greenhouse amenfifies surrounded 

by greenery gfivfing tthem a tfeeflfing otf ttranqufiflfitty and peace. 

5.   Carbon  Sequesttrafion -  The  use  otf  mass  fimber  consttrucfion  tfor 

tthe  greenhouse  and  tthe  baflcony  tfarmfing  systtem  makes  tfor  a  carbon-

sequestterfing desfign proposafl. The phottovoflttafic panefls fin tthe greenhouse 

aflso flfimfitt tthe CO2 produced whfifle tthe operafion otf tthe urban tfarm.  

6. Baflance  bettween  producfion  and  communfitty  spaces -  The  baflance 

makes tthe desfign more attracfive and vfiabfle as an opfion tfor tthe renewafl 

otf tthese ofld aparttmentt bufifldfings.
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BALCONY GARDEN

TERRACE GARDEN

VERTICAL HYDROPONICS

GREENHOUSE HYDROPONICS
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6.0 Futture otf BIA [outtflook and fimpactts]

6.1 Locafions tfor BIA fin Torontto

The prevfious chaptter dfiscussed tfour dfitferentt BIA systtems and how tthey 

were used tto fincrease tfood securfitty among tthe resfidentts otf Fflemfingdon 

Park. The tfutture otf BIA fin Torontto flfies firsttfly fin otther tfood desertts, secondfly 

fin new consttrucfion across Torontto, and flasttfly fin aflfl tthe exfisfing bufifldfings 

across tthe cfitty. The tfour systtems (Ffig. 6.01) - verficafl tfarmfing, hydroponfics 

greenhouse, finttensfive green rootf, and baflcony gardens - can be ufiflfized 

fin  any  combfinafions  dependfing  upon  tthe  bufifldfing  configurafion  and 

massfing. 

6.1.1 On Otther Food Desertts 

Lfike Fflemfingdon Park otther tfood desertts, mapped fin Ffig. 5.03, can aflso 

benefitt  tfrom  BIA  systtems  as  a  soflufion  tto  ttackfle  tfood  finsecurfitty.  Ffig. 

6.02  flfistts  sfix  otther  tfood  desertts  and  tthe  systtems  tthatt  can  be  depfloyed 

fin tthose sfittes. These sfittes have sfimfiflar bufifldfing tfeattures flfike tthe Edgecflfitf 

condomfinfiums wfitth tthe 1960s-1970s bufifltt mfid-rfise aparttmentt sflabs wfitth 

flarge rootf areas tto accommodatte greenhouses tfor tfood producfion. The 

resfidentts flfivfing fin tthese nefighborhoods flfive fin flower-fincome areas otf tthe 

cfitty. 

6.1.2 On New Consttrucfion 

Torontto’s green rootf byflaw1 sttattes tthatt aflfl resfidenfiafl and non-resfidenfiafl 

bufifldfings  consttructted  atter  tthe  year  2012  need  tto  provfide  a  certtafin 

percenttage otf rootf area as a green rootf dependfing upon tthe gross floor 

area tfor tthe bufifldfing. Ffig. 6.03 shows an edfitted versfion otf tthe green rootf 

byflaw.  The  word  green  rootf  has  been  repflaced  wfitth  “tfood  producfive 

greenhouse”. Thfis change ttrfies tto refimagfine tthe tfutture bufifldfings where 

tterraces  are  nott  justt  green  butt  tfood  producfive  and  provfide  tfor  tthe 

resfidentts.  Vacantt  rootf  areas  otf  newfly  consttructted  resfidenfiafl  and  non-

resfidenfiafl bufifldfings can work as sfittes tfor BIA.

Ffig. 6.01. BIA  systtems  finsttaflfled  fin 

tthe  desfign  tfor  Fflemfingdon 

Park. 
(Lett)
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Ffig. 6.02. Otther  Food  dessertts  fin 

tthe  cfitty  Torontto  tthatt  can 

benefitt tfrom BIA.

Fflemfingdon Park Banbury - Don Mfiflfls

Wyntford Concorde Wyntford Concorde
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Banbury - Don Mfiflfls

Wyntford Concorde Torontto Beaches
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6.1.3 On Exfisfing Bufifldfings 

Exfisfing  bufifldfings  fin  Torontto  shoufld  aflso  be  seen  as  an  opporttunfitty  tfor 

BIA. Ffig. 6.04 sampfles a tfew otf tthe many possfibfle flocafions wfitthfin tthe cfitty 

tthatt can serve as roottops tfor tfood producfion. Locafions fincflude:

1.  Podfium and ttower otf condomfinfiums

2.  Insfittufionafl bufifldfings

3.  Arenas/Sttadfiums

4.  Industtrfiafl bufifldfings 

5.  Ofld aparttmentt bufifldfings

1  “Cfitty	otf	Torontto	Green	Rootf	Byflaw”	

(Cfitty	otf	Torontto,	2017),	https://

www.ttorontto.ca/cfitty-governmentt/

pflannfing-deveflopmentt/otftfficfiafl-

pflan-gufideflfines/green-rootfs/green-

rootf-byflaw/.

Ffig. 6.03. Edfitted green rootf byflaw otf 

tthe cfitty otf Torontto.

(Rfightt)
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Ffig. 6.04. Exfisfing  bufifldfings  tthatt  can 

benefitt tfrom BIA fin tthe cfitty 

otf Torontto.
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6.2 Impactts otf BIA

Inttegrafion otf BIA wfitthfin tthe cfitty fis beneficfiafl tfor tthe peopfle, tthe urban 

envfironmentt, and cflfimatte change fin generafl. A cfitty tthatt fis engaged fin flocafl 

tfood producfion otfers many advanttages tto tthe resfidentts, such are:

1.  More green space 

The green cover fin tthe cfitty fis fincreased drasficaflfly wfitth tthe arrfivafl otf tterrace 

tfarmfing and greenhouses. These spaces provfide tthe urban dweflflers wfitth 

pflaces tto unwfind whfifle aflso cooflfing tthe urban areas.

2.  Connecfion wfitth Food and Peopfle

Wfitth  tfood  befing  produced  rfightt  where  you  flfive,  resfidentts  can  tform 

connecfions wfitth tthe tfood. These flocafl producfion spaces actt as spaces 

tto  socfiaflfize  and  provfide  hands-on  flearnfing  experfiences  tto  tthe  younger 

generafions. 

3.  Food Securfitty 

BIA  otfers flocafl tfood  producfion wfitthfin tthe cfitty whfich fleads tto  cheaper 

and tfresher produce. Nefighborhoods wfitth tfood-finsecure areas have tthe 

mostt tto benefitt tfrom tthfis flocafl producfion. Resfidentts are provfided wfitth 

cheap-nuttrfifious-cufltturaflfly approprfiatte tfood. 

BIA  aflso  pflays  a  vfittafl  rofle  fin  provfidfing  tfood  securfitty  fin  tthe  gflobafl 

conttextt.  Wfitth  tthe  ongofing  cflfimatte  crfisfis  across  tthe  worfld,  flocafl  tfood 

producfion otfered by BIA woufld heflp cfifies become tfood secure wfitthfin 

tthe cfitty boundarfies. Vacantt rootf spaces across tthe worfld can be used tto 

produce tfood tfor tthe resfidentts otf tthe bufifldfing, as demonsttratted by tthfis 

tthesfis,  tthus  decreasfing  tthe  dependency  on  tthe  fimportt  otf  tfood  tto  tfeed 

a  cfitty’s  popuflafion.  Impactts  otf  natturafl  dfisastters  flfike  wfifldfires,  droughtts, 

pandemfics, ettc. on tthe tfood systtem can be counttered fitf bufifldfings are used 

tto produce tfood tfor tthe resfidentts.

4.  Carbon Foottprfintt

Locafl  producfion  fleads  tto  flower  tfood  mfifles  tthus  havfing  a  vastt  fimpactt 

on  carbon  emfissfions  due  tto  ttransportt  (fimportt  and  exportt)  otf  tfood.  As 
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2  Hannah	Rfittchfie	and	Max	Roser,	

“Envfironmenttafl	Impactts	otf	Food	

Producfion,”	Our Worfld fin Datta,	

no.	Journafl	Arficfle	(2020),	https://

ourworfldfindatta.org/envfironmenttafl-

fimpactts-otf-tfood.

3  “Enabflfing	 Compflette	

Communfifies,”	 Tower	 Renewafl	

Parttnershfip,	accessed	Jufly	2,	2021,	

http://ttowerrenewafl.com/research-

reportts/enabflfing-compflette-

communfifies/.

4  Bufifldfing  Permfitts  -  Green  Rootfs 

(Open  Datta  Dattasett)	(Torontto:	

Torontto	Bufifldfing),	accessed	Jufly	

2,	2021,	https://open.ttorontto.ca/

dattasett/.

5  “Torontto	Popuflafion	2021	

(Demographfics,	Maps,	Graphs),”	

accessed	June	25,	2021,	https://

worfldpopuflafionrevfiew.com/worfld-

cfifies/ttorontto.

dfiscussed fin Chaptter 3.0, tfrufitts and vegettabfles accountt tfor 25% otf tthe ttottafl 

carbon emfissfions emfitted due tto tthe fimportt otf tfood productts fin Canada. 

Locafl  producfion  afims  tto  reduce  tthfis  number  drasficaflfly  by  cufing  tthe 

dfisttance bettween a tfarm and a moutth tfrom tfood befing ttransportted across 

counttrfies tto befing produced wfitthfin tthe cfitty.

50%  otf  tthe  worfld’s  habfittabfle  fland  and  70%  otf  tfreshwatter  reserves  are 

used tfor agrficufltture.2 The conservafion otf resources otf fland and watter, as 

otfered by BIA fin comparfison tto rurafl tfarmfing, makes fitt a sufittabfle candfidatte 

fin tfreefing up fland used tfor agrficufltture and ttranstformfing tthem back fintto 

tforestts. Thfis woufld have a posfifive fimpactt on gflobafl warmfing and resttore 

tthe natturafl carbon cycfle tthatt has been dfisruptted due tto human acfivfifies 

over tthe flastt centtury. 

Lfike  tthe  postt-war  bufifltt  bufifldfings  fin  tthe  cfitty  otf  Torontto,  urban  centters 

spread  tthroughoutt  tthe  worfld  have  assetts  otf  ofld  bufifldfings  tthatt  requfire 

rettrofifing  tto  make  tthem  energy  eficfientt.  These  bufifldfings  can  actt  as 

carbon  sequestterfing  nodes  fitf  tthey  are  rettrofitted  tto  fincorporatte  BIA 

systtems and ufiflfize soflar energy tto power tthe systtems. Thfis woufld heflp 

fin  creafing  cfifies  tthatt  have  a  smaflfler  carbon  tfoottprfintt  and  tthus  heflp  fin 

ttackflfing tthe ongofing cflfimatte crfisfis. 

6.3 Vfisfion otf Torontto fin 20 years

Ffig.  6.05  caflcuflattes  tthe  number  otf  moutths  tthatt  can  be  tfed  under  ttwo 

dfitferentt  scenarfios.  Under  scenarfio  ‘A’,  roottops  otf  aflfl  1189  ttowers3 

under  tthe  ttower  renewafl  program  are  convertted  tto  tfood  producfive 

greenhouses. Under scenarfio ‘B’, aflfl green rootfs4 fin tthe cfitty tfrom tthe year 

2010-2020  are  convertted  tto  tfood  producfive  greenhouses.  Usfing  tthe 

producfivfitty vaflue tfrom tthe precedentts, 15% otf Torontto’s popuflafion5 can 

be tfed dafifly wfitth tfresh tfrufitts and vegettabfles, fitf botth scenarfios ‘A’ and ‘B’ 

tturn fintto reaflfitty. Ffig. 6.06 ttrfies tto fimagfine tthfis reaflfitty fin a smaflfl ttwo-bflock 

by  tfour-bflock  chunk  fin  otf  tthe  cfitty.  The  vfisuaflfizafion  otf  tthe  cfitty  fincfludes 

rootfs otf aflfl bufifldfings parficfipafing fin flocafl tfood producfion provfidfing tfor 

tthe resfidentts. 
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Scenarfio  ‘A’ -  Roottops  otf  aflfl  1189 
ttowers  under  tthe  ttower  renewafl 

program  are  convertted  tto  tfood 

producfive greenhouses.

Scenarfio ‘B’ - Aflfl green rootfs fin tthe 
cfitty are convertted tto tfood producfive 

greenhouses.

Moutths  tfed  tthrough 

convenfionafl tfarmfing

Moutths  tfed  tthrough 

Scenarfio ‘A’

Moutths  tfed  tthrough 

Scenarfio ‘B’

Ffig. 6.05. Popuflafion otf Torontto tthatt 

can  be  tfed  by  BIAs  on  aflfl 

green  rootfs  and  exfisfing 

ofld  bufifldfings  wfitthfin  tthe 

cfitty. 

=

=

=

Scenarfio - ’A’ (9%)

=

=

785,000 sq.mtts.

30,568,000 kgs.

Scenarfio - ’B’ (6%)

’A’ + ’B’ = 15% otf Popuflafion

=

=

1,189,000 sq.mtts.

46,299,000 kgs.
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6,250,000 moutths (Popuflafion otf Torontto)

62,500 moutths=
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=

Ffig. 6.06. Vfisfion  otf  Torontto  20  years 

tfrom  now  wfitth  BIAs  on  aflfl 

roottops. 
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= 15% otf tfrufitts and 
vegettabfles consumed 

wfitthfin tthe area can be 

produced by BIA.

Roottop Greenhouse and Verficafl Farm

Baflcony Garden (seasonafl)

Communfitty and Terrace Garden (seasonafl)
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Bufifldfings  fin  Torontto  under  scenarfio  ‘A’  requfire  rettrofifing  tto  make  tthe 

bufifltt envfironmentt better tfor tthe resfidentts. BIA systtems proposed fin tthfis 

tthesfis can be used fin coflflaborafion wfitth tthe cfitty’s ttower renewafl program 

tto  rettrofitt  bufifldfings  fin  tthese  prfiorfitty  nefighborhoods.  By  finttegrafing  BIA 

systtems  fin  tthe  ttower  renewafl  schemes  nott  wfiflfl  tthe  resfidentts  achfieve 

better homes and nefighborhoods tto flfive fin butt aflso gett an opporttunfitty 

tto fintteractt wfitth tfood producfion. The resfidentts wfiflfl gett educatted on tthe 

fimporttance  otf  flocafl  tfood  ttowards  tthe  envfironmentt,  befing  tfood  secure, 

and enhancfing communfitty engagementt.
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6.4 Futture Opporttunfifies

Movfing  tforward  tthe  currentt  research  can  be  expanded  by  flookfing  att 

systtems  tthatt  can  make  tthe  bufifldfing  nett-zero.  Partt  otf  tthe  ground  floor 

otf tthe bufifldfing can be used tto house a wasttewatter ttreattmentt pflantt tthatt 

coufld heflp fin recycflfing tthe greywatter refleased by tthe unfitts and tthe tfarmfing 

systtems wfitthfin tthe bufifldfing. Apartt tfrom finsttaflflfing phottovoflttafic panefls tto 

generatte eflecttrficfitty, tthe ground pflane can be used tto house bfio-dfigesttors. 

They  dfigestt  tthe  organfic  wastte  generatted  tfrom  tthe  harvestt  otf  produce 

tto reflease metthane gas whfich fin tturn fis used tto produce eflecttrficfitty. The 

combfinafion  otf  tthe  producfion  otf  cflean  energy  and  recycflfing  otf  watter 

can make tthe bufifldfing achfieve nett-zero. Furtther research can aflso heflp fin 

understtandfing tthe fimpactts on tfood producfion due tto pestts whfich fincflude 

finsectts,  anfimafls,  and  bfirds.  Baflcony  tfarmfing  systtems  wfiflfl  have  produce 

tthatt mfightt be damaged by bfirds, squfirrefls, ettc. and pestt conttrofl systtems 

can heflp fin mfifigafing tthese flosses. 

BIA fis tthe tfutture otf susttafinabfle tfarmfing fin urban areas around tthe worfld, 

butt tthfis radficafl shfitt fin tthe producfion otf tfood wfiflfl requfire assfisttance tfrom 

every resfidentt tto do tthefir partt fin makfing tthfis a reaflfitty.  
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