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Abstract	
With	 an	 increasing	 urbanization	 and	 decreasing	 food	 security,	 the	 policy	 places	 greater	
demands	 on	 the	 future	 use	 of	 agricultural	 land	 and	 food	 supply.	 At	 the	 same	 time	 as	
awareness	of	food	consumption	increases	among	individuals,	new	technologies	for	farming	
also	develop.	
	
The	 following	 degree	 project	 aims	 at	 carrying	 out	 a	 pilot	 study	 for	 further	 concept	
development	for	small-scale	urban	farming	in	winter	cities.	Based	on	a	literature	study	and	
inspiration	from	reference	objects,	opportunities	for	continued	conceptual	development	are	
analysed.	These	technical	aspects	together	with	a	study	of	how	public	spaces,	can	or	cannot,	
be	used	according	to	the	case	study’s	municipality	policy	for	usage	of	public	space.	And	these	
aspects	then	lay	the	foundation	for	an	initial	concept	and	design	proposal	aimed	at	pointing	
out	the	possibilities	of	the	concept.	This	initial	concept	is	also	the	basis	for	a	rough	estimate	
of	productivity	with	such	urban	cultivation	tools.	
	
The	conceptual	urban	farming	tool	devised	here,	is	intended	to	not	be	taking	more	attention	
than	necessary	and	portable.	This	is	to	make	as	little	physical	and	visual	impact	in	the	city	as	
possible,	and	to	be	adaptable	to	different	places.	
	
However,	there	has	been	a	lack	of	space	for	urban	farming	in	the	case	study's	municipal	policy,	
for	usage	of	public	spaces.	This	has	meant	that	the	design	proposal	could	not	be	anchored	in	
accordance	with	the	guidelines	the	municipality	wishes	for	the	use	of	public	spaces.	There	are	
documented	guidelines	for	similar	use,	and	the	design	proposal	has	been	assumed	to	fit	in	the	
policy	of	using	the	public	space.	
	
The	tool	that	has	been	developed	consists	of	two	containers,	one	of	which	is	intended	to	work	
as	 a	working	area	 for	harvesting	and	 the	other	 for	 cultivating.	 The	hydroponic	 installation	
chosen	 in	 this	work	has	been	developed	by	Bright	Agrotech.	 These	 installations	are	 called	
Zipfarm	and	Zipwall,	and	are	vertical	cultivations	which	by	drip	irrigation	bring	nutrients	to	the	
plants.	These	towers	that	hold	the	plants	during	the	cultivation	period	are	mounted	either	in	
a	portable	rack	or	against	a	wall-based	rack.	This	vertical	cultivation	method	was	chosen	in	
this	work	because	of	the	mobility.	
	
With	the	help	of	a	tool	to	estimate	production	that	Bright	Agrotech	provided	and	technical	
specifications	for	the	grow	lights	used	in	the	concept,	a	rough	estimate	of	the	operating	cost	
of	13kr	per	kilo,	to	produce	leafy	green	crops,	has	been	calculated.	This	figure	is	based	solely	
on	the	estimated	amount	of	harvest	and	an	estimate	of	the	electricity	consumption	of	the	
grow	lights.	
	
The	conclusion	in	this	work,	is	that	it	is	possible	to	integrate	urban	agriculture	in	winter	cities	
with	the	aid	of	containers	and	hydroponic	installations.	What	can	be	an	incentive	to	not	do	
this	 today	 is	 that	 electricity	 consumption	 can	 be	 too	 expensive,	 and	 that	 it	 is	 cheaper	 to	
cultivate	in	other	places	and	transport	the	food	in	to	the	city.		
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Sammanfattning	
Med	 en	 ökande	 urbanisering	 och	 minskande	 matsäkerhet	 ställer	 politiken	 större	 krav	 på	
framtidens	nyttjande	av	jordbruksmark	och	matförsörjning.	Samtidigt	som	en	medvetenhet	
om	 livsmedelskonsumtion	 ökar	 bland	 privatpersoner	 utvecklas	 också	 nya	 tekniker	 för	
odlande.	
	
Följande	examensarbete	syftar	till	att	genomföra	en	studie	för	vidare	konceptutveckling	för	
småskaliga	urbana	odlingar	i	vinterstäder.	Baserat	på	en	litteraturstudie	och	inspiration	från	
referensobjekt	analyseras	möjligheterna	för	en	fortsatt	konceptuell	utveckling.	Dessa	tekniska	
aspekter	tillsammans	med	en	studie	av	hur	allmänna	platser	kan	eller	inte	kan,	användas	enligt	
fallstudieobjektets	kommunala	riktlinjer	för	användning	av	det	allmänna	platser.	Och	dessa	
aspekter	lägger	sedan	grunden	för	ett	första	koncept	och	ett	designförslag	som	syftar	till	att	
peka	 på	 konceptets	 möjligheter.	 Detta	 initiala	 koncept	 utgör	 också	 grunden	 för	 en	 grov	
uppskattning	av	produktiviteten	med	sådana	urbana	odlingsverktyg.	
	
Det	konceptuella	urbana	odlingsverktyget	som	utvecklats	i	detta	examensarbetet	är	tänkt	att	
inte	ta	mer	uppmärksamhet	än	nödvändigt	samt	att	vara	bärbart.	Detta	för	att	göra	så	liten	
fysisk	och	visuell	inverkan	i	staden	som	möjligt,	och	att	kunna	anpassas	till	olika	platser.	
	
Det	har	dock	visat	sig	saknas	utrymme	för	urbana	odlingar	i	fallstudieobjektets	kommunala	
policy	för	nyttjande	av	publika	rum.	Detta	har	gjort	att	designförslaget	ej	kunnat	förankras	i	
enlighet	med	 de	 riktlinjer	 som	 kommunen	 önskar	 för	 nyttjande	 av	 publika	 rum.	Det	 finns	
dokumenterat	riktlinjer	för	liknande	nyttjande,	och	designförslaget	har	antagits	passa	inom	
riktlinjer	för	att	få	inrymma	publika	rum.		
	
Verktyget	 som	 har	 arbetats	 fram	 består	 av	 två	 containrar,	 där	 en	 avser	 att	 fungera	 som	
arbetsyta	för	att	skörda	och	den	andra	för	att	odla	i.	Den	hydroponiska	installationen	som	har	
valts	i	det	här	arbetet	är	utvecklat	utav	Bright	Agrotech.	Dessa	hjälpmedel	kallas	för	Zipfarm	
och	Zipwall,	och	är	vertikala	odlingar	 som	genom	droppbevattning	göder	plantorna.	Dessa	
torn	som	håller	plantorna	under	odlingstiden	monteras	antingen	i	en	portabel	ställning	eller	
mot	en	fast	väggbaserad	konstruktion.	Denna	vertikal	odlingsmetod	valdes	i	detta	arbete	på	
grund	av	dess	rörlighet.		
	
Med	hjälp	utav	ett	verktyg	som	Bright	Agrotech	bistod	med	och	tekniska	specifikationer	för	
de	växtlampor	som	använts	i	konceptet,	har	en	grov	uppskattning	av	driftkostnaden	om	13kr	
per	kilo	grönbladiga	grödor	beräknats.	Denna	siffra	grundar	sig	enbart	på	den	uppskattade	
mängden	skörd	och	en	uppskattning	om	elförbrukning	av	växtlamporna.	
	
Slutsatsen	i	detta	arbete	är	att	det	är	möjligt	att	integrera	urbana	jordbruk	i	vinterstäder	med	
hjälp	av	containrar	och	hydroponiska	installationer.	Vad	som	kan	vara	ett	incitament	att	inte	
göra	det	idag	är	att	elförbrukningen	kan	anses	vara	för	hög	och	att	det	är	billigare	att	odla	på	
andra	platser	och	transportera	maten	till	staden.	
 
 
Nyckelord: Urbana odlingar, urban planering, vinterstäder, vertikal odling, portabel odling 
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Glossary	 	 	 	 	 	 	 	 	 	 	
	
FAO	–	the	Food	and	Agriculture	Organization	
	 	 	 	 	 	
Farmers	Market	-	An	organized	market	where	farmers	sell	food	products	directly	to	the	consumer.		
	
Food	Products	-	All	edible	food	grown	on	or	from	the	land.	Examples	include	vegetables,	fruits,	eggs,	
honey,	edible	flowers.	
	 	 	 	 	 	 	 	 	 	 	
Food	Security	-	When	all	people,	at	all	times	have	physical	and	economic	access	to	sufficient,	safe	and	
nutritious	food	to	meet	their	dietary	needs	and	food	preferences	for	an	active	and	healthy	life	(FAO,	
1996).	
	
GMO	–	Genetically	modified	organism.	
	 	 	 	 	 	 	 	 	
Soil-based	farming	-	farm	which	are	growing	food	from	soil.	
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1	Introduction	and	choice	of	method	
 
1.1	Background	
The	shift	in	farming	and	farming	society	during	18-19th	century	is	usually	referred	to	as	the	
agrarian	 revolution,	 which	 was	 necessary	 for	 the	 coming	 industrialization	 (Myrdal,	 2012).	
Higher	yield	in	food	production	made	it	possible	for	less	producers	to	provide	other	sectors	
with	food	and	work.	Never	before	have	people	been	moving	to	cities	in	the	same	rate	as	the	
last	century,	which	is	why	this	time	use	to	be	called	the	urban	sprawl.	
	
The	contemporary	dynamics	about	rising	populations	in	urban	areas	is	not	entirely	depending	
on	people	moving	from	rural	areas	(Svanström,	2015).	Immigration	and	more	children	living	
in	the	city	is	the	mayor	key	of	larger	populations	living	in	cities	today.	Between	year	2000	and	
2010	were	the	population	growth	in	Swedish,	denser	areas	550	000	persons,	and	at	the	same	
time	were	only	18	000	persons	moving	from	rural	areas.	So,	the	large	part	of	the	latest	growth	
in	urban	areas	are	due	to	people	moving	from	other	countries	and	more	families	willing	to	
stay	and	rise	their	children	in	urban	areas. 
	
Because	the	food	production	nowadays	relies	on	larger	companies	using	modern	technologies	
we	are	no	longer	dependent	on	growing	seasons	(Johansson,	2005).	This	is	creating	a	market	
where	anything	is	available	at	any	time	of	the	year	and	we	are	no	longer	dependent	of	the	
natural	cycles.	These	benefits	are	possible	because	of	logistically	advanced	transports,	who	
are	not	only	creating	opportunities	but	are	also	energy	and	time	consuming.	On	the	other	
hand,	 these	 transports	 are	 in	 some	 cases	 only	 possible	 to	 implement	 via	 specific	 docks	
because	the	load	need	to	be	kept	chilled	during	transport.	Which	in	some	cases	forces	a	longer	
route	for	transportation	than	necessary.			
	
The	 contemporary	 globalized	 trade	 of	 food	 creates	 a	 situation,	 where	 transnational	
companies	control	the	market	of	seed,	fertilizers,	herbicides	and	pesticides	(McIntyre,	Herren,	
&	Wakhungu,	2009).	Since	establishing	new	GMO-technology,	further	risk	factors	have	been	
added	 to	 the	 list	 of	 potential	 harmful	 consequences	 from	 the	 agro	 industrial	 methods.	
Biotechnological-	 and	 agro	 industrial	 companies	 are	 presenting	 record	 high	 profits,	 while	
billions	of	people	are	starving.	Producers	 in	south	has	by	WTO	(World	Trade	Organization)	
been	 applied	 program	 to	 open	 their	markets	 to	 subvention	 food	 from	EU	 and	USA,	while	
wealthier	 producer	 countries	 in	 north	 has	 since	 long	 had	 a	 better	 protection	 of	 their	
agricultural	sector.		
	
This	has	resulted	in	external	debt	for	developing	countries	which	because	of	that	been	forced	
to	grow	a	few	kinds	of	crops	for	others	consumption.	While	they	have	to	leave	off	their	own	
food	production	and	import	more	expensive	food	from	other	regions	(FoE,	2008).		
	
This	is	a	bad	circle	which	has	been	confirmed	by	400	scientists	in	the	IAASTD	report,	which	
was	published	in	April	2009	and	supported	by	UN	and	World	bank.	The	report	is	a	result	of	
three	 years	 of	 work,	 and	 it	 shows	 that	 the	 failure	 was	 ongoing	 within	 the	 international	
agricultural	development	 in	more	 than	30	years.	The	 report	 claims	 that	 it	 is	 important	 for	
further	 investigation	 in	 sustainable	methods,	 suitable	 techniques,	and	 local	and	 traditional	
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knowledge	 and	methods.	 The	 solutions	 to	 feed	 the	world	does	not	 exist	 in	 the	market	 of	
genetically	modified	and	industrial	produced	food	(Hamer,	2009;	McIntyre	et	al.,	2009).	
 
Vegetables	is	one	of	the	products	that	has	increased	in	import	to	Sweden	during	the	last	years.	
Vegetables	and	fruit	which	stands	for	19	263	Bkr,	or	16	percent	are	the	second	largest	group	
of	import	during	2014	(Jordbruksverket,	2015).	These	transports	are	all	factors	to	the	climate	
change,	more	or	 less	depending	on	how	energy	efficient	 they	are.	Calculations	shows	that	
food	consumption	 from	Swedish	household	 stands	 for	25	percent	of	 the	emissions	due	 to	
private	 consumption.	 To	 be	more	 specific	 that	 is	 two-ton	 carbon	 dioxide	 equivalents	 per	
person	a	year.	Two	ton	a	year	per	person	matches	the	global	number	which	will	be	the	roof	
by	2050.	If	the	global	emissions	exceed	two	ton	per	person	a	year	this	will	lead	to	a	dangerous	
situation	where	we	no	longer	have	control	of	our	environment	(Hjerpe	et	al.,	2013).	
	
The	 fact	 that	 our	 food	 is	 connected	 to	 climate	 change	 is	 nothing	new	and	 the	problem	 is	
already	a	topic	on	top	policy	level,	which	is	something	that	can	be	seen	in	for	example	the	
Horizon	2020	document	(European	Commission,	2016).	Presented	below	is	a	cut-out	from	the	
document.	
	 	 	 	
“This	 Work	 Programme	 will	 leverage	 research	 and	 innovation	 to	 address	 major	 societal	
challenges:	
	 	 	

• Ensuring	 food	and	nutritional	 security,	 together	with	 resource	efficiency,	and	 facing	
climate	 change.	 According	 to	 the	 FAO,	 to	 meet	 food	 demand	 to	 feed	 a	 global	
population	 projected	 for	 over	 9	 billion	 by	 the	 year	 2050,	 a	 60%	 increase	 in	 global	
agricultural	production	is	necessary	relative	to	2005.	And	this	challenge	has	to	be	met	
in	the	context	of	increasing	resource	scarcities	while	minimizing	food	safety	risks	and	
adapting	to/mitigating	climate	change.	It	will	be	crucial	to	develop	win-win	solutions	
that	bring	 together	 the	primary	 sector	and	 the	 food	 industry,	 considering	nutrition,	
health,	water	and	energy	efficiency,	zero	waste	and	environmental	sustainability	in	a	
holistic	way.		 	 	 	 	 	

• The	overall	objective	of	this	Work	Programme	is	to	help	set	Europe	on	a	solid	basis	to	
sustain	food	security,	the	natural	resource	base	and	sustainable	growth	path,	adapting	
and	innovating	to	find	resilient	and	efficient	alternatives	to	our	fossil-based	economy.	
It	will	test,	demonstrate	and	transfer	effective	solutions	to	major	challenges	affecting	
the	 Bioeconomy	 on	 land	 and	 sea,	 across	 the	 agri-food	 chain	 from	 soil	 to	 society.	
European	research	and	innovation	will	unlock	the	potentials	of	available	bio-resources	
in	 the	different	bioeconomy	and	blue-economy	 sectors	 in	a	 sustainable	and	 socially	
responsible	way.”	

	 	 	 	 	 	 	 	 	
Finding	solutions	for	these	problems	 is	complex	and	requires	not	only	a	change	 in	 lifestyle	
among	individuals	but	all	the	way	up	to	top	policy	level	(European	Commission,	2016).	The	
way	urban	planners	are	planning	for	the	future	needs	to	be	with	more	care	of	the	way	we	feed	
ourselves,	 and	 how	 to	 educate	 in	 how	 food.	 This	 is	 why	 this	 degree	 project	 is	 aiming	 to	
investigate	opportunities	in	concept	development	for	urban	farms	in	cold	climate.	To	bring	
food	production	closer	to	where	most	people	in	the	northern	latitudes	live.	In	the	winter	city.	
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1.2	Problem	description	
With	more	people	living	in	cities,	and	forecasts	that	show	further	urban	growth	is	resulting	in	
a	higher	demand	of	 food	 supply	 in	 cities.	Until	 early	2017	when	 the	 first	document	about	
Swedish	food	security	was	presented,	there	has	not	been	any	policy	documents	regarding	the	
whole	 food	 chain	 (Bucht,	 2017).	 There	 is	 still	 no	 documents	 regarding	 food	 security	
established	by	the	Luleå	municipality.		
	
Continuing	population	and	consumption	growth	will	mean	that	the	global	demand	for	food	
will	increase	for	at	least	another	40	years	(Godfray	et	al.,	2010).	Growing	competition	for	land,	
water,	and	energy,	 in	addition	to	the	overexploitation	of	 fisheries,	will	affect	our	ability	 to	
produce	food,	as	will	the	urgent	requirement	to	reduce	the	impact	of	the	food	system	on	the	
environment.	The	effects	of	climate	change	are	a	further	threat.	But	the	world	can	produce	
more	food	and	can	ensure	that	it	is	used	more	efficiently	and	equitably.	A	multifaceted	and	
linked	global	strategy	is	needed	to	ensure	sustainable	and	equitable	food	security.	
	
According	 to	 (European	Commission,	2016)	 is	a	global	growth	by	60	percent	 in	agriculture	
needed	for	the	future	demand	of	food,	and	innovative	solutions	throughout	the	food	chain	is	
desired.	Today	there	is	no	established	concept	for	urban	farming	in	winter	cities.	Since	cities	
seem	to	keep	on	growing	with	no	sign	of	stop,	there	is	a	need	for	concepts	about	growing	in	
cities	in	the	future.	
	
The	clearest	contraction	of	growing	in	winter	cities	is,	the	cold	climates	during	parts	of	the	
year,	and	the	limited	amount	of	available	land.	
 
1.3	Aim	&	scope	
The	aim	with	this	degree	project	is	to	make	a	study	for	concept	development	within	urban	
farming	in	public	spaces	of	winter	cities.	By	identifying	the	techniques	that	are	established	in	
the	 world	 today	 and	 choose	 a	 number	 of	 reference	 objects,	 investigating	 what	 spatial	
requirements	they	need,	what	climate	they	are	farming	in,	and	how	they	are	operating	their	
business.		
	
Information	about	contemporary	urban	farming	business	and	techniques	is	thought	to	show	
in	ways	for	an	initial	concept	development,	with	help	of	data,	inspiration	and	spatial	analysis.	
The	aim	is	not	to	develop	a	complete	concept	for	urban	farming,	but	a	conceptual	tool	for	
integration	of	urban	farming	 in	winter	cities.	The	tool	 is	aimed	to	be	based	on	established	
urban	 farming	operation,	which	 can	be	 reshaped	 to	 fit	 the	needs	 in	 terms	of	 climatic	 and	
spatial	issues	in	winter	cities.		
	
Since	urban	farming	is	not	yet	a	common	thing	in	winter	cities,	the	thought	is	also	to	make	the	
concept	into	something	that	does	not	feel	permanent.	To	keep	the	feeling	of	the	concept	as	a	
tool,	and	to	make	less	impact	in	the	physical	environment,	the	conceptual	urban	farm	in	this	
degree	project	aims	to	be	portable	and	in	a	small	scale.	On	the	other	hand,	the	conceptual	
urban	farm	needs	to	be	fully	functioning	within	its	own	walls	in	as	large	extent	as	possible.	
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1.4	Research	question	
Urban	farming	or	farming	as	a	whole	is	an	interest	that	is	growing	today.	Community	gardens	
and	allotments	are	growing	 in	numbers;	people	are	buying	more	ecological	produced	food	
than	before	(Ryegård	&	Ryegård,	2017).	The	urbanization	during	the	last	century	have	made	
the	cities	larger	in	population	and	area.	By	2050	is	66%	of	the	global	population	expected	to	
live	in	cities	(UN).	Today	are	the	most	part	of	Swedish	household	consumption	from	global	
food	companies,	importing	from	all	over	the	world	(Jordbruksverket,	2015).	This	is	why	the	
aim	is	to	find	solutions	to	bring	food	production	closer	to	places	where	the	most	people	in	the	
northern	latitudes	live.	In	the	winter	city.	
	
The	main	research	question	is	answered	with	help	of	three	sub	questions.	These	serve	to	find	
answers	to	how	well	containers	can	be	utilized	as	a	tool	for	urban	farming,	in	terms	of	climate	
protection	and	to	give	space	for	technological	farming	installations.	
	
Research	question:	
How	can	urban	farming	be	integrated	in	public	spaces	in	winter	cities?	
	
	 -	What	are	the	climate	and	context	limitations	for	urban	farming	in	winter	cities?	
	

-	Considering	the	space	limitations,	what	urban	farm	technologies	are	most	suitable	
for	a	typical	winter	city?	
	
-Using	the	case	study	as	a	test	bed	for	urban	farming	in	winter	cities,	what	
design/building	concept	can	be	suggested	to	overcome	the	above	limitations	and	
make	the	best	use	of	the	available	technologies	for	urban	farming?	

	
1.5	Delimitations	and	choice	of	reference	objects	
The	aim	is	to	develop	a	proposal	for	a	conceptual	tool	for	integrating	urban	farming	in	winter	
cities.	As	mentioned	before	the	concept	will	not	be	complete	and	will	only	regard	the	farm	
itself.	 The	outer	walls	of	 the	 conceptual	 container	 farm	constitute	 the	delimitation	of	 this	
work.	The	municipality	water	and	electricity	networks	will	not	be	taken	into	account,	and		
nor	will	the	commercial	business	possibilities.	However,	considerations	of	how	the	farm	can	
be	used	in	public	spaces	and	what	might	be	important	to	think	about	when	using	public	spaces	
will	be	investigated.		
	
In	the	broader	perspective,	the	economic,	social	or	ecological	sustainability	of	the	concept	will	
not	 be	 taken	 into	 account.	 Even	 if	 a	 technical	 analysis	 of	 the	 final	 design	 proposal	 is	
implemented,	it	will	primarily	be	a	discussion	basis	since	the	validity	is	assumed	to	be	low.	At	
a	more	detailed	level,	have	no	regards	been	taken	into	account	regarding,	laws	or	guidelines	
about	sound	ergonomics	or	building	permits.	
	
The	reference	objects	 in	this	work	has	been	chosen	because	of	the	amount	of	 information	
available	 about	 their	 operation,	 and	 the	more	 or	 less	 similar	 climate	 conditions	 they	 are	
farming	in.	Another	aspect	in	choosing	reference	objects	is	the	size	of	the	farm,	and	the	kind	
of	crops	they	are	cultivating.	Although	they	have	not	been	used	in	any	wider	scale	to	answer	
to	the	research	question,	they	have	been	kept	in	the	report.	They	have	been	important	for	
inspiration,	and	was	more	or	less	one	reason	why	this	work	was	established.	
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1.6	Method	and	process	
This	sub	chapter	describes	the	method	used	during	this	work.	The	method	is	a	literature	review	
for	knowledge	about	contemporary	urban	farms,	technology	for	indoor	farming	and	usage	of	
public	spaces.	The	method	used	for	concept	development	is	presented	below,	which	is	used	
based	 on	 the	 information	 gathered	 during	 the	 literature	 review,	 to	 develop	 the	 initial	
conceptual	tool	for	urban	farms	in	public	spaces	of	winter	cities.	
	
The	method	of	 carrying	out	 this	work	aims	 to	 initially	 create	a	 knowledge	bed.	Through	a	
qualitative	literature	study	of	contemporary	science,	techniques	and	methods	for	small-scale	
urban	farms,	as	well	as	the	guidelines	that	must	be	followed	in	accordance	with	the	case	study	
object's	 policy	 for	 usage	 of	 public	 space.	 Then,	 based	 on	 the	 experience	 and	 knowledge	
gathered	 in	the	knowledge	bed,	create	a	concept	and	design	proposal	with	support	of	 the	
method	described	in	Idea	Work	(Carlsen,	Clegg,	&	Gjersvik,	2012).		
	
The	literature	study	is	divided	into	three	parts	(see	Figure	1);	
	

 
Figure 1:Illustration showing the process to create the knowledge bed for further development of the concept. 

	
Contemporary	 science:	 To	 get	 a	 view	 of	 contemporary	 science	 about	 urban	 farming	 and	
farming	in	cold	climate.	Earlier	work	was	searched	for	in	the	university	publication	database,	
Diva,	 and	on	Google	 scholar,	by	using	 the	keywords;	Climate	 impact	on	agriculture,	urban	
farming,	farming	in	cold	climate	and	container	farming.	
The	university’s	database	and	Sciencedirect	was	also	used	for	specific	searches.		
	
Contemporary	techniques:	To	understand	the	possibilities	for	cultivating	in	climates	where	
certain	agriculture	contemporary	does	not	exist,	research	about	climate	and	climate	impact	
on	 agriculture	 were	 studied.	 Nationalencyklopedin	 and	 a	 book	 found	 online,	 Climate	 and	
Agriculture:	An	ecological	survey,	provided	with	information	about	climate	classification	and	
a	 view	 of	 the	 relationship	 between	 science,	 climate	 and	 agriculture.	 The	 more	 specific	
information	 that	 was	 needed,	 is	 about	 contemporary	 techniques	 for	 indoor	 farming.	
Literature	about	hydroponic	and	vertical	farming	was	searched	for	in	the	university	library	and	
online.		
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For	this	work	has	reference	objects	in	similar	climate	conditions	as	the	case	study	object	been	
looked	for	by	searching	on	the	internet.	It	has	also	been	important	to	find	established	urban	
farms	that	in	one	way	or	another	are	farming	in	a	way	that	can	give	inspiration	about	potential	
solutions	for	cultivating	in	winter	cities.	The	main	criterions	when	looking	for	reference	objects	
were,	small	scale	farming,	low	amount	of	labour	and	high	yield	production.	Additionally,	was	
a	 local	 farmer	 interviewed,	 to	 get	 a	 view	 of	 what	 she	 thinks	 about	 to	 cultivate	 in	 the	
northernmost	Sweden.	
	
Case	 study	 object:	 The	 case	 study	 in	 this	 work	 is	 supposed	 to	 provide	 the	 work	 with	 a	
framework	to	relate	to	regarding	usage	of	public	spaces	and,	climate	and	context	limitations.	
By	studying	the	local	restrictions	regarding	usage	of	similar	functions	in	public	spaces	the	outer	
limitations	of	the	concept	can	be	assumed.	The	masterplan	is	used	to	define	public	spaces,	
and	future	vision	to	be	able	to	create	a	design	proposal	that	might	be	relevant	according	to	a	
certain	place	or	area.		
		
1.6.1	Method	for	concept	development	
The	method	that	has	been	chosen	for	the	development	of	the	concept	in	this	work	is	based	
on	the	book,	Idea	work	by	Carlsen,	Clegg	&	Gjersvik	(2012).	Idea	work	is	a	book	where	the	
creative	process	has	been	 investigated	at	some	 leading	organizations,	and	how	they	do	to	
achieve	 extraordinary	 ideas.	 This	method	 is	 relevant	 to	 everybody	who	 are	 working	 with	
problem	solving	and	projects	that	can	change	over	time.	The	book	aims	to	give	support	in	how	
to	overcome	problems	that	might	occur	during	creative	work.	Idea	work	includes,	but	is	not	
limited	of	what	we	normally	consider	to	be	creativity.	This	comprises	not	only	moments	of	
creative	breakthrough	but	also	all	the	major	and	minor	activities	that	lead	up	to	breakthroughs	
and	 follow	 from	 them,	 such	 as	 preparation	 and	 analysis,	 peer	 assistance	 and	 critique,	 or	
repeated	interactions	and	experiments	among	users.	
	
In	 Idea	work	 are	 ten	qualities	 presented,	which	 are	present	during	development	of	 ideas.	
According	to	(Carlsen	et	al.,	2012)	does	not	all	qualities	have	to	be	present	all	the	time	and	in	
some	cases,	might	only	a	few	of	them	be	relevant.	
	
The	ten	qualities	are	presented	below	and	the	ones	marked	in	grey	have	not	been	present	in	
this	work;	
	
	 Prepping	
	 Zooming	out	
	 Craving	wonder	
	 Activating	drama	 	
	 Daring	to	imagine	
	 Getting	physical	
	 Double	rapid	prototyping	
	 Liberating	laughter	
	 Generative	resistance	
	 Punk	production	
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1.5.1	The	five	qualities	
Prepping	
“The	 practice	 of	 carefully	 preparing,	 building,	 and	 revitalizing	 knowledge	 in	 a	 way	 that	
maximizes	 its	potential	 for	effective	use	 in	the	moment	of	creating”	 (Arne	Carlsen,	Stewart	
Clegg,	2012,	p.	46)	
	
To	 avoid	 “prospects	 without	 legs”	 the	 creative	 work	 needs	 a	 solid	 base	 to	 stand	 on.	 An	
architect	who	 sketch	 and	 create	without	 basic	 knowledge	 of	 the	 project	will	 do	 no	 good.	
Without	 the	 background	 knowledge,	 and	 evaluation	 of	 input	 facts	 and	 opinions,	 there	 is	
simply	nothing	 to	 combine	 to	 generate	 valuable	new	 ideas.	Depth	of	 thinking	 in	prepping	
enhances	 retrieval	 in	 the	 final	 moment	 of	 association.	 The	 idea	 has	 to	 be	 able	 to	 be	
questioned,	without	falling.	This	is	the	main	reason	for	prepping,	to	gather	basic	knowledge	
and	strengthen	the	concept.		
	
Zooming	out	
“Stepping	 back	 from	 immersion	 in	 data	 and	 analysis	 of	 ideas	 of	 particulars	 to	 big	 picture	
thinking,	letting	go	of	details,	and	seeking	the	simplifying	core”	(Arne	Carlsen,	Stewart	Clegg,	
2012,	p.	65)		
	
To	never	shift	attention	or	looking	up	from	the	computer,	or	zoom	out	outside	the	designed	
bubble	 can	 be	 dangerous.	 According	 to	 Carlsen	 et	 at.	 (2017)	 is	 the	 larger	 perspective	
important,	this	allows	to	let	go	of	the	details	to	see	the	more	holistic	perspective,	to	avoid	
caving	in	on	one	or	two	ideas.	During	the	prepping	has	been	tried	to	avoid	being	too	general,	
and	to	not	take	into	account	of	factors	that	are	outside	of	the	delimitations.	In	order,	not	to	
be	burdened	with	problems	that	are	not	part	of	the	project's	goals,	it	is	important	to	focus	on	
the	parts	that	can	answer	the	research	question.	
	
Carlsen	et	al.	(2012)	is	presenting	a	few	tips	in	the	book	regarding	zooming	out.	One	of	these	
tips	where	to	ask	two	questions,	for	a	faster	evaluation	if	the	information	is	important	to	the	
project	or	not.	These	two	questions	are;	
	
-	 What	is	the	largest	context	in	which	this	will	have	an	effect?	
-	 What	does	a	future	perfect	situation	look	like	if	this	idea	succeeds?	
	
These	have	been	used	when	developing	the	concept	to	avoid	being	too	narrow	in	researching	
theory	and	developing	the	concept.	
	
Craving	wonder	
“The	sensuous	experience	of	being	in	a	mystery,	a	combination	of	feeling	startled	and	engaging	
in	 passionate	 search.	 Wonder	 underpins	 all	 imagination,	 empathy,	 and	 deep	 interest	 in	
anything	beyond	self.”(Arne	Carlsen,	Stewart	Clegg,	2012,	p.	84)		
	
Craving	wonder	is	all	about	being	curious	and	searching	passionately.	It	is	a	part	of	the	idea	
work	where	fantasy,	empathy	and	interest	of	something	larger	is	present.	To	achieve	this,	it	
is	important	to	avoid	denial	and	to	disregard	weak	moments	and	to	be	aware	of	signs	of	loss	
in	passion.	Craving	wonder	have	been	present	the	whole	time	during	this	work.	With	passion	
to	investigate	opportunities	for	future	development	of	urban	farming	in	winter	cities,	but	also	
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a	feeling	of	distrust	to	the	relevance	of	the	idea.	The	force	behind	the	development	of	this	
initial	 concept	 for	 urban	 farming	 in	winter	 cities	 has	 been	 based	 in	 the	 policy	 documents	
ensuring	the	relevance,	and	contemporary	food	trends.	
	
Getting	physical	
“Moving	from	over-dependence	on	electronic	media	and	towards	materializing	and	visualizing	
ideas	 in	 artifacts,	 touching	 ideas,	 sketching	 ideas,	 gesticulating	 around	 ideas,	 and	moving	
while	doing	idea	work.”	(Arne	Carlsen,	Stewart	Clegg,	2012,	p.	140)	
	
Visualization	and	models	are	important	in	the	creative	process	since	it	lets	the	participants	to	
change	perspective	from	details	to	overview.	It	is	therefore	important	to	have	sketchbooks,	
pens,	boards	and	sheets	available,	for	producing	and	documenting	ideas	any	time.	By	moving	
thought	from	the	head	to	the	hand	shows	strengths	and	weaknesses	in	the	work.		
	
Snøhetta’s	office	 in	New	York	are	using	a	pin-up	wall	during	their	projects,	where	relevant	
information	 is	placed.	The	aim	with	this	method	is	to	create	an	overview	of	the	work	with	
pictures,	sketches,	blueprints	or	concept	pictures.	This	wall	is	a	tool	in	conversation	between	
co-workers	to	create	a	united	picture	of	the	project’s	situation.	This	method	was	used	in	this	
project	as	well.	A	blackboard	was	used	to	summarize	the	different	parts	of	the	work,	how	they	
are	connected	and	what	information	is	suitable	in	each	part.	For	visualization	was	sketches	
important.	All	sketches	were	saved	in	order	to	see	the	development	of	thoughts	and	decisions.	
	
During	the	first	part	of	this	project,	was	computer	tools	not	used	for	visualization.	Sketches	
and	 notes	 were	 used	 to	 document	 ideas	 produced	 during	 the	 process,	 before	 the	
development	of	the	final	design	proposal.	This	made	details	absent	until	a	larger	plan	of	the	
concept	were	established.	
	
Generative	resistance	
“Aknowledging	doubt,	friction,	anomalies,	and	critique,	not	as	noise	to	be	avoided,	but	levers	
to	 question	 the	 given	 and	 enhance	 imagination	 in	 everyday	 work.”(Arne	 Carlsen,	 Stewart	
Clegg,	2012,	p.	198)	
		
This	 quality	 is	 about	 letting	 yourself	 to	 admit	 doubts	 and	 criticism,	 and	 not	 dismiss	 it	 as	
nonsense.	Even	though	it	might	be	tempting	to	avoid	questioning	regarding	earlier	research,	
a	research	that	never	becomes	questioned	is	lifeless.	
	
Marianne	 Sætre	 is	 a	 Senior	 architect	 and	 a	 long-time	 employee	 of	 Snøhetta.	 She	 does	
frequently	say	that	creativity	is	a	place	one	arrives	to,	only	after	having	done	a	lot	of	prepping,	
a	room	that	you	can	enter	only	after	lots	of	effort,	and	a	place	that	some	people	never	manage	
to	access.	You	do	not	just	walk,	freely,	into	that	room:	in	order	to	enter	you	have	to	be	able	
to	seek,	confront,	and	resist	(Carlsen	et	al.,	2012).	
	
External	resistance	is	one	practice	that	have	been	used	during	this	work.	By	letting	others	view	
the	hottest	issues	that	are	identified,	be	the	target	to	allow	a	subsequent	collective	brainstorm	
for	 improving	 the	 existing	 ideas	 or	 generate	 new	 ones.	 When	 the	 largest	 questions	 are	
discovered	can	the	process	transform	into	being	problem	seeking	for	solutions	(Carlsen	et	al.,	
2012).	
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1.6.2	The	process	
Except	for	the	qualities	presented	 in	 Idea	work	has	reference	objects,	concept	development	
and	 design	 proposal	 been	 a	 part	 of	 this	work.	 A	map	 showing	 how	 the	work	was	 done	 is	
presented	below	(see	Figure	2).	
	
Concept	development	
The	concept	is	developed	from	analysis	of	the	theory,	and	an	empirical	study	of	the	reference	
objects.	Based	on	these	analyses	are	the	most	keenest	aspects	taken	into	account	for	further	
investigation	of	initial	concept	development	of	urban	farming	in	winter	cities.	
	
Design	proposal	
The	design	proposal	embodies	the	properties	
that	 has	 been	 prepared	 from	 the	 concept	
development,	 and	 limitations	 according	 to	
information	 given	 by	 the	 municipality	
regarding	 usage	 of	 public	 spaces	 and	 future	
development.	A	formatted	proposal	based	on	
the	 aspects	 that	 have	 been	 shown	 to	 be	 the	
most	important.	
 	

PREPPING

LITERATURE REVIEW

REFERENCE OBJECTS

ANALYSIS

CONCEPT DEVELOPMENT

LIMITATIONS CONCEPT SPACES

DESIGN PROPOSAL

Figure 2: Work scheme illustrating how the concept 
development was done. 
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1.7	Software’s	used	
 
 
Microsoft	Word	was	used	to	create	the	report.		
	
	
Adobe	InDesign	was	used	to	make	schematic	illustration.	
	
	
Adobe	Illustrator	for	creating	vector	based	illustrations.	
	
	
Adobe	Photoshop	for	editing	pictures	and	maps	for	presentation.	
	
	
Google	SketchUp	was	used	to	illustrate	the	design	proposal.	
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1.8	Outline	
The	report	will	begin	by	presenting	theory.	The	theory	is	divided	in	two	parts	where	the	first	
presents	theory	to	substantiate	an	analysis	of	a	possible	response	to	the	third	sub	question.	
Theory	 deals	with	 an	 introduction	 and	definition	 of	what	 urban	 farming	 is.	 Followed	by	 a	
presentation	of	high-tech	implementations	such	as	hydroponic,	vertical	farming,	grow	light,	
shipping	containers	and,	finally,	is	the	reference	objects	presented.		
	
The	 second	 and	 final	 theory	 chapter	 will	 present	 theory	 that	 has	 laid	 the	 foundation	 for	
responding	 to	 the	 first	 two	of	 the	 three	 sub	questions.	 Theory	 touches	on	 the	 concept	of	
winter	 towns,	 and	 what	 contemporary	 research	 are	 mentioning	 about	 planning	 urban	
locations	to	benefit	public	life	in	the	winter	city.	Case	study	object	will	be	presented	and	in	
the	latter	part	of	the	chapter,	the	climate's	impact	on	agriculture,	and	models	and	tools	to	
determine	the	appropriateness	of	agriculture	in	urban	areas	will	be	presented.	
	
Following	 theory	 part	 1,	 and	 2	 is	 an	 analysis	 of	 the	 two	 theory	 chapters.	 This	 chapter	 is	
summarizing	the	information	gathered	from	theory	that	has	laid	the	foundation	to	the	initial	
concept	development.	Information	that	is	briefly	circling	the	research	question	in	respect	to	
the	case	study	object,	to	concretize	the	conceptual	toolbox,	and	outer-	and	inner	aspects	of	
the	initial	concept	development.	
	
Based	on	the	earlier	stated	conceptual	toolbox	and	aspects,	are	the	initial	concept	developed.	
The	 aspects	 are	 further	 described	 and	 the	 design	 proposal	 is	 explained.	 Hydroponic	 tool,	
estimated	production,	 spaces	of	 the	 farm	and	exteriors	are	presented	 in	 text	and	visually.	
Based	 on	what	 have	 been	 presented	 in	 the	 design	 proposal	 is	 a	 technical	 analysis	 of	 the	
conceptual	tool	done,	which	is	ending	the	chapter.	
	
Finally,	is	the	discussion	and	analysis	chapter.	Which	is	presenting	supposed	answers	to	the	
research	 questions.	 Discussing	 choice	 of	 method,	 concept	 development,	 conclusion	 and	
further	studies.
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2.	Urban	farming	and	high	technological	tools	
This	first	theory	chapter	will	present	theory	to	substantiate	a	possible	response	to	the	third	sub	
question;	 Using	 the	 case	 study	 as	 a	 test	 bed	 for	 urban	 farming	 in	 winter	 cities,	 what	
design/building	concept	can	be	suggested	to	overcome	the	above	limitations	and	make	the	
best	use	of	the	available	technologies	for	urban	farming?	
	
Theory	 deals	with	 an	 introduction	 and	 definition	 of	what	 urban	 farming	 is.	 Followed	 by	 a	
presentation	of	high-tech	implementations	such	as	hydroponic,	vertical	farming,	grow	light,	
shipping	containers	and,	finally,	is	the	reference	objects	presented.		
	
2.1	Introduction	of	urban	agriculture	
Just	by	adding	the	meaning	of	the	two	separate	words	“urban”	and	“farm”	creates	a	context,	
even	though	wide.	The	meaning	will	be	narrowed	down	in	this	chapter	and	the	contribution	to	
the	city	further	described.		

Urban	farms	can	be	found	in	many	different	places	and	arrangements.	During	world	war	2	
were	cabbage	farmed	in	the	flower	beds	of	Stockholm	city	(Björklund,	2008)	and	in	modern	
Detroit	are	people	cultivating	their	own	food,	by	using	abandoned	spaces	in	the	city	(Walker,	
2015).		

Urban	farming	is	not	something	new	and	has	been	around	since	long	(Björklund,	2008).	There	
are	signs	of	old	urban	farms	in	Swedish	medieval	cities	but	there	is	not	much	knowledge	or	
science	about	it.	Something	that	has	been	shown	is	that	many	of	the	pre-industrial	cities	in	
Sweden	were	depending	on	urban	farms,	and	that	the	urban	farms	were	a	part	of	the	city’s	
economy.	
	
2.1.1	Definition	
RUAF	(Resource	Centre	for	Urban	Agriculture	and	Forestry)	is	a	global	partnership	and	leading	
Centre	of	expertise	in	sustainable	urban	agriculture	(RUAF,	2018),	they	are	describing	urban	
farming	as:	
“Urban	agriculture	can	be	defined	shortly	as	the	growing	of	plants	and	the	raising	of	animals	
within	and	around	cities.	The	most	striking	feature	of	urban	agriculture,	which	distinguishes	it	
from	rural	agriculture,	is	that	it	is	integrated	into	the	urban	economic	and	ecological	system:	
urban	agriculture	is	embedded	in	-and	interacting	with-	the	urban	ecosystem.	Such	linkages	
include	the	use	of	urban	residents	as	 labourers,	use	of	typical	urban	resources	(like	organic	
waste	as	compost	and	urban	wastewater	for	 irrigation),	direct	 links	with	urban	consumers,	
direct	impacts	on	urban	ecology	(positive	and	negative),	being	part	of	the	urban	food	system,	
competing	for	land	with	other	urban	functions,	being	influenced	by	urban	policies	and	plans,	
etc.	Urban	agriculture	is	not	a	relic	of	the	past	that	will	fade	away	(urban	agriculture	increases	
when	the	city	grows)	nor	brought	to	the	city	by	rural	immigrants	that	will	lose	their	rural	habits	
over	time.	It	is	an	integral	part	of	the	urban	system.”	
	
Urban	farms,	or	urban-	and	peri-urban	agriculture	is	agriculture	in	or	in	close	relationship	to	
the	city	(FAO,	1997).	Urban	agriculture	refers	to	small	areas,	e.g.	vacant	plots,	gardens,	verges,	
balconies,	 containers,	 within	 the	 city	 for	 growing	 crops	 and	 raising	 livestock	 for	 own-
consumption	or	sale.	Peri-urban	agriculture	refers	to	intensive	semi-	or	fully	commercial	farms	
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which	are	close	to	town.	What	is	urban-	or	peri-urban	agriculture	varies	from	city	to	city	and	
is	depending	on	the	density,	types	and	patterns	of	land	use.	
	
2.1.2	Contribution	of	urban	farming	
There	 is	 a	 lot	 of	 research	 in	 how	 urban	 agriculture	 is	 contributing	 both	 economically	 and	
socially	 in	 developing	 countries.	 The	 fact	 is	 that	 it	 can	 be	 in	 more	 developed	 areas	 too	
(Satzewich	&	Vandersteen,	2017).	SPIN	farming,	which	stands	for	Small	Plot	INtensive	farming,	
is	 a	 low	 technological	 and	 ecological	 farming	 system.	 The	 founders	 themselves	 are	
recommending	using	leftover	spaces	or	private	gardens.	
	
The	 founders	 of	 SPIN	 farming	were	 initially	 farming	 in	 the	 outskirts	 of	 Saakatoon.	 As	 the	
business	grew	they	could	afford	to	move	their	business	into	the	city.	What	they	discovered	
was	that	since	they	moved	into	the	city,	they	had	less	problems	with	pests	and	the	season	
were	longer	in	the	denser	areas.	Less	pests	and	longer	season	resulting	in	better	business.	
	
They	 have	 been	 specializing	 in	 growing	 summer	 vegetables	 and	 are	 selling	 at	markets	 for	
locally	 grown	 food,	 to	 neighbours	 and	 directly	 to	 restaurants	 (Satzewich	 &	 Vandersteen,	
2017).	Without	 intermediaries,	 they	 can	 sell	 the	 vegetables	 as	 low	 as	 possible.	Giving	 the	
buyer	 a	 more	 affordable	 price	 but	 at	 the	 same	 time	 keeping	 the	 most	 of	 the	 profit	 for	
themselves.	

One	usual	thought	about	urban	farming,	is	that	it	is	economically	inefficient	compared	to	the	
land	value.	That	should	not	be	considered	as	a	rule.	Urban	farms	can	be	placed	on	locations	
that	is	hard	to	use	for	anything	else,	leftover	places	in	the	city	(Smit,	Nasr,	&	Ratta,	2001).	High	
intensive	 farming	 of	 high	 yield	 crops	 is	 proven	 to	 give	 a	 considerable	 income.	 Except	 for	
revenue	does	urban	farms	bring	more	effects,	 in	health	and	social	aspects.	 Increased	food	
security,	less	maintenance,	and	health	bringing	consequences.	Cities	who	are	dealing	with	air	
pollution	 and	problems	with	waste	disposal	 can	be	benefitting	 from	business	who	 reduce	
these	(Smit	et	al.,	2001). 

2.2	High	technological	farming	tools	
High-tech	urban	farming	initiatives	like	vertical	farms,	are	a	growing	concept	in	cities	around	
the	world.	With	computer	controlled	techniques	like	hydro-	or	aquaculture,	these	farms	are	
producing	intensively	in	small	spaces	(Steel,	2013).	High-tech	urban	agriculture	does	promises	
beneficial	 effects	 upon	 several	 aspects	 regarding	 food	 provision	 and	 sustainability.	 For	
example,	access	to	healthy	food,	reducing	food	miles	and	transport	emissions,	saving	water	
resources,	energy	consumption	reduction,	reduce	arable	land	pressure	and	new	employment	
opportunities	(Politiek,	Krabshuis,	Yuksel,	&	Oosterveer,	2014).	
 
2.2.1	Hydroponic		
“Hydroponics	can	be	defined	as	the	science	of	growing	plants	without	the	use	of	soil,	but	by	
the	use	of	an	inert	medium,	such	as	gravel,	sand,	peat,	vermiculite,	pumice,	perlite,	coco	coir,	
sawdust,	rice	hulls,	or	other	substrates,	to	which	is	added	a	nutrient	solution	containing	all	the	
essential	elements	needed	by	a	plant	for	its	normal	growth	and	development.”	(Resh,	2013,	
p.2)	
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Whether	a	plant	is	grown	in	soil	or	a	soilless	medium,	there	are	many	factors	affecting	plant	
growth	and	productivity	(Ruth	&	Relf,	2009).	All	plants	require	nutrients,	water,	light,	and	air	
to	grow.	A	plant	grown	in	soil	obtains	nutrients	and	water	from	the	soil,	when	available.	With	
hydroponics,	because	water	and	nutrients	are	always	available,	the	plant	is	never	stressed.	
Sunlight	and	air	are	readily	available	in	an	outdoor	hydroponic	system.	However,	for	an	indoor	
system,	one	must	provide	an	adequate	light	source	and	good	air	circulation.		
	
Although	hydroponics	is	a	fairly	recent	term	used	for	growing	plants	without	soil,	the	method	
has	been	used	since	long	time	ago.	The	hanging	gardens	of	Babylon,	the	floating	gardens	of	
the	Aztecs	of	Mexico,	and	those	of	the	Chinese	were	a	form	of	“hydroponic”	culture,	although	
the	term	were	not	yet	invented.	
	
History	
The	earliest	 record	of	 scientific	approach	 to	discover	plant	constituents	was	 in	1600	when	
Belgian	Jan	van	Helmont	showed	in	his	classic	experiment	that	plants	obtain	substances	from	
water	(Resh,	2013).	He	did	an	experiment	where	he	weights	and	planted	a	willow	shoot	in	a	
tube	 with	 a	 known	 weight	 of	 dry	 soil.	 The	 tube	 was	 then	 covered	 to	 avoid	 dust	 or	
contamination	of	the	experiment.	After	five	years	of	watering	with	rainwater	he	conducted	
that	the	willow	had	grown	with	72	kilograms,	while	the	soil	only	lost	60	grams.	His	conclusion	
was	that	plants	obtain	substances	for	growth	from	water,	but	he	failed	to	realize	that	they	
also	require	carbon	dioxide	and	oxygen	from	the	air.	
	
Later	research	made	by	John	Woodward	in	1699,	found	that	the	greatest	growth	occurred	in	
water	 that	 contained	 the	most	 soil	 (Resh,	 2013).	 Through	 his	 research	 he	 conducted	 that	
plants	growth	was	a	result	of	certain	substances	in	the	water,	derived	from	soil,	rather	than	
from	water	itself.	
	
Further	 research	 regarding	 hydroponics	 was	 slow	 until	 more	 sophisticated	 research	
techniques	 were	 developed	 (Resh,	 2013).	 In	 1804,	 De	 Saussure	 proposed	 that	 plants	 are	
composed	of	chemical	elements	obtained	from	water,	soil	and	air.	This	conclusion	was	later	
verified	by	Boussingault	in	1851,	when	he	concluded	that	water	was	essential	for	plant	growth	
in	providing	hydrogen.	This	research	did	later	on	lead	to	eliminate	the	medium	entirely	and	
grow	plan	 in	a	water	solution	containing	essential	minerals.	 In	1860-1861	did	two	German	
scientists,	 Sachs	 and	 Knop,	 successfully	 accomplish	 this.	 Which	 was	 the	 origin	 of	
“nutriculture”,	and	similar	techniques	are	still	used	today.	
	
“Hydroponics	is	often	defined	as	“the	cultivation	of	plants	in	water.”	Researcher	has	since	
determined	 that	 many	 different	 aggregates	 or	 media	 will	 support	 plant	 growth	 and	 the	
definition	 has	 therefore	 been	broadened	 to	 read	 “the	 cultivation	 of	 plants	without	 soil.””	
(Ruth	&	Relf,	2009).	
	
Growers	all	over	the	world	have	been	taking	advantage	of	the	hydroponic	techniques	since	it	
can	be	used	 in	places	with	 lacking	of	water	or	 fertile	 farmland	 (Ruth	&	Relf,	 2009).	Home	
gardeners	have	used	hydroponics	on	a	smaller	scale	to	grow	fresh	vegetables	year-round	and	
to	grow	in	smaller	spaces.	Soilless	gardening	offers	many	advantages	to	the	home	gardener.	
Since	 a	 sterile	medium	 is	 used,	 there	 are	 no	weeds	 to	 remove,	 and	 soil-borne	 pests	 and	
diseases	are	minimized,	if	not	eliminated	completely.	Properly	grown	hydroponic	plants	also	
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are	healthier	and	more	vigorous	because	all	of	 the	necessary	growth	elements	are	 readily	
available.	The	plants	can	mature	faster,	yielding	an	earlier	harvest	of	vegetable	and	flower	
crops.	Hydroponic	gardens	use	less	space	since	the	roots	do	not	have	to	spread	out	in	search	
of	 food	 and	 water.	 This	 small	 space	 requirement	 of	 hydroponics	 makes	 better	 use	 of	
greenhouse	 space.	 The	big	advantage	 to	hydroponics	 is	 the	ability	 to	automate	 the	entire	
system	with	a	timer.	Automation	reduces	the	actual	time	it	takes	to	maintain	plant	growth	
requirements.	Automation	also	provides	flexibility	to	the	gardener	as	one	can	be	gone	for	long	
periods	of	time	without	having	to	worry	about	watering	the	plants.	
	
With	 the	 development	 of	 new	 materials	 like	 plastic	 did	 hydroponics	 take	 another	 large	
advancement	(Resh,	2013).	Plastic	freed	growers	from	the	costly	construction	associated	with	
the	concrete	beds,	and	tank	previously	used.	Further	steps	forward	have	been	made	because	
of	development	of	suitable	pumps,	time	clocks,	plastic	plumbing,	solenoid	valves,	and	other	
equipment.	An	entire	hydroponic	system	can	now	be	automated.		
	
Inorganic	hydroponics	 is	a	 technique	 in	which	plant	 roots	are	suspended	 in	either	a	static,	
continuously	 aerated	 nutrient	 solution	 for	 a	 continuous	 flow	 or	 mist	 of	 nutrient	 solution	
(Jones,	2005).	Inorganic	hydroponics	is	considered	the	more	appropriate	farming	option	when	
it	 comes	 to	 small	 scale	 agriculture.	 According	 to	 a	 study	 made	 in	 Singapore	 it	 has	 some	
advantages	compared	to	soil	based	agriculture,	higher	yield,	lower	labour	requirements	and	
does	 only	 need	 lightweight	 systems.	 In	 an	 earlier	 study	 on	 the	 feasibility	 of	 inorganic	
hydroponics,	it	was	estimated	that	some	39,000	tons	of	vegetables	could	be	grown	on	an	area	
of	212	hectares	(Wilson,	2005).	Below	are	different	kinds	of	inorganic	hydroponics	presented.		
	
Water	culture	systems	
Water	culture	system	include	the	nutrient	film	technique,	aeroponics	and	the	aeration	method.	
	
The	nutrient	film	technique	uses	a	plastic	trough	or	tube	as	the	container	through	which	a	
constant,	thin	film	of	nutrient	solution	flows	(Ruth	&	Relf,	2009).	Plants	are	suspended	through	
holes	in	the	top	of	the	trough.	The	trough	is	gently	sloped	so	gravity	pulls	the	solution	back	to	
the	nutrient	reservoir.	There	are	many	variations	of	this	system,	making	it	the	most	popular	
for	the	home	gardener.		
	
Aeroponics	 is	 the	 growing	 of	 plants	 in	 a	 container	 in	which	 the	 roots	 are	 suspended	 in	 a	
nutrient	mist	rather	than	in	a	solution	(Ruth	&	Relf,	2009).	The	most	popular	container	for	
aeroponics	is	an	enclosed	A-frame	constructed	of	Styrofoam	boards.	The	plants	are	placed	in	
holes	along	 the	sloped	sides	of	 the	 frame.	The	nutrient	mist	 is	delivered	to	 the	roots	by	a	
vaporizer	or	by	special	attachments	available	with	drip	 irrigation	kits.	The	mist	cling	to	the	
roots.	Any	excess	runs	down	the	inside	of	the	frame,	is	collected	at	the	bottom,	and	is	recycled	
back	to	the	nutrient	reservoir.	
	
The	aeration	method,	one	of	the	first	systems	to	be	developed,	uses	an	aquarium	air	pump	
to	bubble	oxygen	to	the	roots	of	plants	immersed	in	the	nutrient	solution	(Ruth	&	Relf,	2009).	
Plants	are	suspended	1	inch	above	the	solution	by	a	2-inch-deep	mesh	tray	that	is	set	into	the	
container	by	placing	the	lip	of	the	tray	over	the	containers	edge.	A	layer	of	inert	material,	such	
as	gravel,	clay	pebbles,	or	vermiculite,	is	placed	in	the	tray	to	provide	stability	for	the	plats	
while	allowing	the	roots	to	grow	down	into	the	nutrient	solution.	
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Aggregate	systems	
Aggregate	systems	use	some	form	of	inert	material	to	support	and	surround	plant	roots	(Ruth	
&	Relf,	2009).	The	most	common	material	used	are	rock	wool,	clay	pebbles,	gravel,	perlite,	
vermiculite,	 sand,	 or	 foam	 chips.	 The	 media	 provides	 plant	 support,	 allows	 good	 oxygen	
penetration	to	the	roots,	yet	retains	a	thin	layer	of	nutrients	and	water	around	the	roots.	One	
of	 the	most	 common	 systems	using	an	aggregate	media	 is	 the	 flood	and	drain	method.	A	
water-holding	container,	such	as	a	plastic	dish	pan,	is	filled	with	the	aggregate	and	plants.	The	
container	is	flooded	periodically	with	the	nutrient	solution.	The	solution	is	drained	back	into	
the	nutrient	reservoir	by	opening	a	valve	at	the	bottom	of	the	container.	During	each	cycle,	
the	roots	should	be	submerged	in	the	solution	for	no	more	than	20	to	30	minutes.	

Another	 common	 aggregate	 system	 is	 the	 trickle	 feed	 method	 (Ruth	 &	 Relf,	 2009).	 The	
nutrient	solution	is	continuously	pumped	from	the	reservoir	through	a	½-inch	irrigation	tube	
that	branches	into	a	number	of	1/8-inch	tubes.	These	smaller	tubes	deliver	the	solution	to	the	
containers.	Any	excess	solution	is	collected	at	the	base	of	each	container	and	returned	to	the	
nutrient	reservoir.	

Hydroponic	systems	can	be	further	more	efficient	by	implementing	commercially	available	
components	 (Glass,	 Saccomani,	 Crookall,	 &	 Siddiqi,	 1987).	 With	 for	 example,	 a	
microcomputer-based	 system	 for	measurement	and	maintenance	of	 fluid	 concentration	 in	
hydroponic	facilities.		
	 	
2.2.2	Vertical	farming	
Vertical	farming	is	a	modern	technique	which	basically	builds	from	rearranging	the	classical	
horizontal	 greenhouse	 (Despommier,	 2010).	 Hydroponic,	 aeroponics,	 and	 drip	 irrigation	
method	have	improved	vastly	over	the	last	decade,	to	the	point	of	revolutionizing	the	ways	in	
which	we	can	produce	indoor	crops	at	will.	The	concept	is	already	developed	in	outskirts	of	
many	European	cities,	but	it	has	not	yet	been	urbanized.		
	
Bright	Agrotech	is	a	company	that	educate,	and	is	developing	tools	and	techniques	for	vertical	
farming,	inspired	by	the	hanging	gardens	of	Babylon	(BrightAgrotech,	2017).	Examples	of	their	
products	are	the	Zipfarm	and	the	farm	wall,	which	is	two	ways	of	using	plastic	ZipGrow	towers	
for	soilless	cultivation	of	crops.	 It	 can	be	characterized	as	 the	nutrient	 film	technique.	The	
nutrient	is	added	to	the	crops	by	drip	irrigation	and	is	flowing	through	the	tower	media,	and	
then	 drains	 back	 to	 the	 nutrient	 reservoir.	 It	 is	 not	 possible	 to	 transplant	 the	 crops	
immediately	to	the	towers	but	seedlings	need	to	be	started	in	a	separate	tray.	The	towers	are	
designed	to	be	easily	removed	for	routine	seeding	and	maintenance.		
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2.2.3	Growing	lights	
Since	 the	 mid-1980	 has	 the	 rapid	 development	 of	 optoelectronic	 technology	 significantly	
enhanced	the	brightness	and	efficiency	of	light-emitting	diodes	(LEDs)	(Yeh	&	Chung,	2009).	
The	LEDs	have	been	engineered	to	give	off	narrower	wavelengths	of	light,	about	400	and	700	
nanometres	 (Despommier,	 2010).	 Different	 plants	 need	 different	 kind	 of	 lights.	 The	 big	
characteristics	are	red,	blue	and	green	lights.	While	some	plants	need	more	green	light	and	
others	 needs	 less,	 the	 energy	 efficiency	 in	 lighting	 could	 be	 enhanced	 with	 OLED	 lights	
(Heliospectra,	2012).	OLED	lights	are	developed	from	regular	LED	lights	but	with	light-emitting	
organic	 compounds	 spread	 out	 on	 thin	 films	 of	 plastic,	 can	 the	 wavelengths	 of	 light	 be	
controlled	(Despommier,	2010).	
	
2.2.4	Shipping	containers	as	a	tool	in	urban	agriculture	
There	are	several	types	of	shipping	containers,	20-foot,	40-foot,	high	cube	containers,	US	45	
foot	containers,	etc.	The	two	most	common	containers	to	come	across	are	the	20-	and	40-
foot	containers	(Tom,	2015).	
	
The	standard	20-foot	container		

• External	length:	6,06m	
o Width:	2,44m	
o Height:	2,60m	

• Internal	length:	5,84m	
o Width:	2,35m	
o Height:	2,39m	

	
This	container	is	a	popular	choice	for	people	who	buy	them	to	build	homes	of.	They	are	easy	
to	manoeuver	and	due	to	their	size,	 it	can	be	easily	combined	and	modified.	Offers	a	floor	
space	of	14m2	and	is	the	cheaper	alternative	compared	to	the	40-foot	container.	
	
The	standard	40-foot	container	

• External	length:	12,2m	
o Width:	2,44m	
o Height:	2,60m	

• Internal	length:	12,0m	
o Width:	2,35m	
o Height:	2,39m	

	
Because	of	the	same	reasons	as	with	the	20-foot	container,	this	container	is	also	used	to	build	
homes	out	of.	This	container	 is	because	of	 the	 larger	size	not	as	easy	to	manoeuver	but	 it	
comes	with	a	larger	floor	space	of	28m2	(Tom,	2015). 
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There	is	a	market	of	container	farms,	both	in	operation	and	manufacturing.	Two	examples	are	
presented	below;	
	
Growtrainer	is	a	company	that	are	customizing	container	farms	(one	example	can	be	seen	in	
Figure	3-4)	depending	on	the	needs	(Growtrainers,	2017).	According	to	themselves	are	the	
product	 a	 modular	 and	 mobile	 vertical	 production	 environment,	 custom	 built	 for	 a	 wide	
variety	of	crops.	It	is	said	to	be	customizable,	mobile	and	stackable.	Their	container	farms	are	
developed	with	a	basis	of	an	insulated	20-,	40-,	45-	and	53-feet	shipping	container.	 

Arctic	 growing	 system	 is	 a	 farming	 container	 developed	 by	 the	 Northern	 Innovation	 Hub	
(Peters,	2017).	They	are	aiming	to	find	solutions	to	local	problems	like	food	security,	housing	
and	employment.	The	impetus	for	the	project	to	develop	this	farm	was	because	of	problems	
with	high	prices	of	food	in	Inuit	communities,	and	people	were	struggling	to	afford	to	pay	the	
price	for	imported	products.	The	farm	they	designed	(see	Figure	5-6)	is	insulated	enough	to	
withstand	60	degrees	Celsius	below	zero.	They	are	splurging	on	more	expensive	part	than	a	
typical	 indoor	 farm	 kit,	 such	 as	 the	 highest-quality	 lights.	 According	 to	 themselves	 is	 this	
making	the	farm	more	productive	than	a	similar	farm	in	warmer	climates.	One	advantage	that	
they	have	discovered	with	farming	in	the	arctic	is	that	the	cold,	dry	air,	helps	make	it	easier	to	
expel	humidity	from	the	greenhouse,	which	also	helps	plants	grow	faster.	
	

Figure 6 

Figure 4 

Figure 3-4: Exterior and interior view of the growtrainer. Picture taken from www.growtainers.com. 

Figure 5-6: Exterior and interior view of the Arctic growing system. Pictures taken from www.fastcompany.com 
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Bright	 Agrotech,	 is	 a	 company	 working	 with	 vertical	 farming	 equipment	 design	 and	
technology.	 In	one	article	 regarding	 the	main	pros	and	cons	 (see	Table	1)	about	container	
farming,	written	by	their	CEO	Chris	Michael	(Michael,	2017).	He	mentions	that	container	farms	
are	 the	kind	of	 farms	 that	most	often	 fail	 in	business,	based	on	 those	 they	are	helping.	A	
common	killer	of	container	farms	is	unrealistic	expectations	about	what	the	technology	will	
contribute	to	the	farm,	and	how	much	it	will	produce.	
	
Although	 they	 still	 do	 not	 want	 to	 dismiss	 that	 there	 is	 potential	 in	 the	 business	 of	
containerized	farms.	Some	pros	and	cons	mentioned	are:	
 

  Table 1: Summary of pros and cons of container farms stated by Chris Michael (2017) 

Because	of	the	main	construction	consisting	of	a	shipping	container,	is	making	the	farm	easy	
to	 transport	 (Michael,	 2017).	 The	 farm	 can	 be	 manufactured	 at	 one	 location	 and	 then	
transported	to	the	location	where	it	 is	going	to	operate.	No	need	to	build	a	greenhouse	or	
finding	warehouse	 spaces	 for	 the	 indoor	 farm.	On	 the	 other	 hand,	 the	 container	was	 not	
intended	to	be	used	as	a	working	space	for	farmers,	therefor	is	it	not	designed	for	work	flow	
or	to	improve	ergonomics.	
	
Although	 there	 are	 benefits	 with	 controlled	 environment	 urban	 farming,	 year-round	
cultivation	and	control	over	pest,	etc	(Michael,	2017).	It	might	occur	difficulties	in	the	facility.	
All	 the	 heat,	 humidity	 and	 pests	 that	 result	 from	 the	 operation	 are	 amplified	 in	 a	 denser	
growing	environment.	The	solution	to	this	is	to	fully	understand	environmental	control,	and	it	
need	to	be	prioritized	in	the	design	of	the	controlled	environment	farm.	
	
Light	heat	and	layout	must	be	balanced	appropriately	when	designing	indoor	farms	(Michael,	
2017).	Because	light	and	heat	are	coupled,	will	the	light	needed	for	plants	to	grow,	increase	
the	amount	of	heat	in	the	growing	environment.	Problem	is,	plants	needs	light	but	not	too	
much	heat.	Since	containers	offers	a	narrow	space	in	terms	of	farming,	heating	from	lights	
might	 be	 a	 problem	 if	 there	 are	 not	 adequate	 installations	 to	 keep	 the	 temperature	on	 a	
suitable	level.	
	
The	compact	footprint	of	container	farms	makes	it	possible	to	farm	in	small	spaces	(Michael,	
2017).	The	flexibility	opens	up	a	lot	of	doors	for	producing	food.	If	the	container	is	not	bought	
brand	new,	but	is	repurposed,	it	is	necessary	to	take	into	account	that	the	container	might	
have	travelled	around	the	world	a	few	times.	Which	means	that	they	might	be	worn	out	even	
before	they	are	going	to	be	made	into	a	farm.	Although	used	shipping	container	can	be	found	
everywhere.	Shipping	companies	have	been	using	them	for	decades	to	ship	all	sorts	of	good	
overseas,	so	millions	of	them	are	made.		
	

PROS	 CONS	
Easy	to	ship	 Environmental	control	difficult	
Compact	and	contained	 Structural	integrity	
Cheap	and	available	 Light	and	heat	antagonistic	
Prices	decrease	 People	and	workflow	issues	
	 High	operational	expenses	
	 Low	comparative	output	
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2.3	Reference	objects	
This	chapter	is	presenting	the	reference	objects	found	to	be	the	most	inspiring	to	this	work.	The	citation	
below	was	found	 in	the	book	“The	Urban	Farmer”	written	by	Curtis	stone,	a	book	that	has	been	an	
inspiring	reading	during	this	work.	
	
“It’s	important	to	understand	that	urban	farmer	cannot	and	should	not	try	to	grow	everything.”	-	Curtis	
Stone	(2015)	
	
2.3.1	Green	city	acres		

	
Figure 7: Overview of one of the Green city acres farming plots. Picture taken from http://theurbanfarmer.co/farm-flow-
drone-action-footage/ 

Green	city	acres	are	a	soil-based	farm	driven	by	Curtis	Stone	in	Kelowna,	Canada	(Stone,	2015).	
The	farm	is	1400m2	divided	on	five	plots	within	the	distance	of	one	third	of	a	square	mile.	
They	are	cultivating	ecologic	salad	green,	microgreens,	cherry	tomatoes,	baby	root	vegetables	
and	some	herbs	in	urban	plots.	One	of	the	plots	is	Curtis	Stones	own	plot,	where	he	has	two	
solar	 powered	 greenhouses.	 In	 the	 greenhouses	 they	 do	 nursery,	 grow	 microgreens	 and	
tomatoes.	Cultivates	year	around,	but	that	 is	predominanted	by	eight	months.	The	farm	 is	
using	the	SPIN	farming	technique	and	is	mostly	relying	on	handheld	tools.		
 
Hi-Rotation	 (HR)	planting	 is	a	 term	quoted	by	Curtis	Stone	 (2015),	and	 this	 is	 the	business	
model	which	he	believes	is	the	reason	to	the	success.	The	model	is	about	growing	quick	crops	
specifically,	each	bed	on	the	site	is	rotated	many	times	throughout	the	season.	Beds	can	be	
rotated	as	much	as	four	times	in	one	season.	On	plots	where	Stone	is	using	his	HR	model	he	
plants	crops	such	as	arugula,	carrots,	cilantro,	salad	turnips,	lettuce,	mizuna,	mustard	greens,	
parsley,	radishes,	scallions	and	spinach.		
	
According	to	Curtis	Stone	(2015),	does	on	average,	one	50-foot	bed	generate	1600	Canadian	
dollars	 in	revenue	per	season.	Green	acre	farming	has	63	50-foot	beds,	which	in	total,	and	
best	case,	are	generating	100,800	Canadian	dollars	per	year.	In	order	to	do	that	the	crops	need	
a	certain	kind	of	characteristic.	Stone	is	focusing	on	five	characteristics:	

• Popularity,	the	crop	need	to	be	in	demand	and	people	need	to	know	what	it	is.	
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• Days	to	maturity,	they	do	only	grow	crops	who	have	60	days	to	maturity,	or	less.	Which	
excludes	potatoes,	onions	etc.		

• High	yield,	the	crop	needs	to	produce	at	least	half	a	pound	per	linear	foot	of	bed.	Which	
means	at	least	25	pounds	of	product	per	50-foot	bed.	

• High	 priced,	 they	 are	 targeting	 products	 with	 a	 price	 of	 four	 Canadian	 dollars	 per	
pound,	or	more.	At	least	the	vast	maturity	of	the	products.		

• Long	seasonality,	they	can	grow	all	their	crops	during	the	eight-month	season.	Which	
means	they	have	a	long	season	to	market	their	product	in.		
(Stone, 2017) 
 

2.3.1.1	Climate	limitations	
In	general	Kelowna	is	a	cold	place,	with	a	lot	of	rainfall	even	in	the	dry	months	(Climate-Data,	
2017).	 Kelowna	 is	 according	 to	 the	 Köppens	 climate	 classification,	 Dfb	 which	 is	 a	 humid	
continental	climate.	With	an	annual	average	temperature	of	8,3	degrees	Celsius	and	annual	
rainfall	of	347	mm.	
Dfb	is	a	severe	midlatitude	climate.	Severe	winters,	no	dry	season	and	warm	summers.	
 
Analysis	
According	 to	 (Stone,	 2017),	 his	 farm	 is	 most	
efficient	during	eight	months	and	by	looking	at	the	
annual	temperature	it	seems	to	be	between	Mars	
until	 October.	 During	 this	 period	 of	 time	 the	
temperature	 never	 drops	 below	 zero	 except	 for	
during	 Mars	 where	 there	 seems	 to	 be	 a	 risk	 for	
frost.	In	the	darkest	times	of	the	year	the	amount	
of	daylights	is	at	minimum	8	hours.	In	the	brightest	
days,	night	never	occurs	and	astronomical	twilight	
is	as	dark	as	it	gets	during	June	to	July.		
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Figure 8: Temperature data (Celsius) for Kelowna (1961-1990) taken 
from www.yr.no, illustrated in graph by author 

Figure 9: Yearly sungraph for Kelowna taken from www.timeanddate.com 
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2.3.2	Food	pedalers	Cooperative	

 
Figure 10: View of the inside of Food pedalers container farm. Picture taken from 
http://myvancity.ca/2016/01/29/marketmonday-the-food-pedalers/ 

Food	pedalers	is	a	cooperative	who	cultivate	microgreens	year-round	in	downtown	Vancouver	
(Stone,	2015).	Their	farm	is	basically	a	40-feet	shipping	container	that	has	been	modified	into	
a	greenhouse,	and	the	member-owners	are	Chris	Thoreau,	Jaymie	Johnson	and	Ross	Jarvis.	
The	 roof	 of	 the	 container	 has	 been	 exchanged	 to	 a	 transparent	 material,	 to	 make	 the	
operation	 possible	 without	 growing	 lights	 and	 the	 outer	 walls	 are	 covered	 in	 insulation	
material.	 When	 the	 temperature	 outside	 are	 5	 degrees,	 the	 inner	 temperature	 in	 the	
greenhouse	still	reaches	over	20	degrees	without	extra	heating,	according	to	Chris	Thoreau.	
During	summer	the	temperature	in	the	greenhouse	can	hit	50	degrees	and	needs	cooling,	and	
the	greenhouse	needs	extra	heating	during	winter.	
	
Since	they	are	cultivating	indoors	they	need	to	control,	temperature,	humidity	and	light,	so	
they	 still	 have	 some	 technological	 installations	 to	 do	 that.	 Food	 pedalers	 are	 growing	
sunflower	 shoots,	 pea	 shoots,	 radish	 shoots,	 arugula,	 oriental	wasabi	mustard	 and	 purple	
kohlrabi	and	delivers	them	by	bicycle.	The	diversity	of	crops	depends	on	the	season,	during	
some	points	of	the	year	they	can	grow	as	few	as	three	kinds	of	crops	(FoodPedalers,	2017).	
	
One	reason	to	why	the	Food	Pedalers	(2017)	decided	to	build	a	greenhouse	out	of	a	shipping	
container	is	the	possibility	to	be	portable.	Which	is	making	it	possible	for	them	to	move	their	
business	as	close	to	the	market	as	possible,	without	having	to	own	the	land.	They	can	rent	
land	or	use	free	land	and	move	the	greenhouse	with	a	truck	to	the	plot.			
	
Cultivates	year-round,	but	their	peak	season	is	in	early	spring	and	late	fall,	when	other	regular	
farmers	cannot	produce	at	the	same	rate.	Low	season	during	summer	when	there	are	more	
products	 on	 the	 market,	 and	 other	 farmers	 can	 afford	 to	 take	 a	 lower	 price	 than	 them.	
According	to	themselves,	is	the	winter	sale	better	than	their	summer	sale	(Stone,	2015).	
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By	using	systematic	operation	where	everybody	who	is	working	at	the	farm	do	the	steps	in	
the	same	way,	they	are	making	it	possible	to	train	part-time	employees	to	work	effectively,	
back	track	failures,	optimizing	the	business	and	ensuring	a	good	product.	They	have	chosen	to	
specialize	in	the	crops	that	are	most	economically	efficient.	Because	of	the	narrow	numbers	
of	products,	this	kind	of	operation	is	vulnerable	to	dips	in	market	when	the	demand	is	low.	
Therefor	are	Food	pedalers	selling	to	everybody	they	can.	They	are	delivering	microgreens	to	
local	restaurants	and	private	persons	by	bicycle	but	are	also	selling	at	farmer’s	markets.	
	
They	are	harvesting	in	two	overlapping	turns	every	second	week.	On	a	weekly	basis,	they	are	
producing	about	440	trays,	and	the	potential	selling	price	for	each	tray	varies	between	10	to	
20	Canadian	dollars	(Stone,	2015).	
 
2.3.2.1	Climate	limitations	
The	 climate	of	Vancouver	 is	 a	moderate	oceanic	 climate	 that	borders	on	a	warm-summer	
Mediterranean	climate,	which	in	terms	of	Köppens	climate	classification	is	Cfb	to	Csb	(Climate-
Data,	2017).	The	annual	average	temperature	is	11	degrees	Celsius	and	annual	rainfall	is	1,153	
mm.	
	
Cfb	 is	 a	mild	midlatitude	 climate.	No	 dry	 season	
and	warm	summers.	
Csb	is	a	mild	midlatitude	climate.	Dry	climate	with	
warm	summers.	
 
Analysis	
According	 to	 Chris	 Thoreau	 (2015)	 they	 are	
cultivating	year-round,	with	help	of	extra	heating	
during	 cold	 times.	 Since	 the	 temperature	 never	
goes	 below	 zero	 and	 the	 amount	 of	 daylights	
during	 the	 darkest	 times	 are	 9	 hours,	 they	 are	
taking	advantage	of	the	transparent	roof.	Allowing	
sunlight	 to	 come	 in,	 and	 provide	 the	 cultivation	
natural	heating. 
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Figure 11:Temperature data (Celsius) for Vancouver (1961-1990) taken 
from www.yr.no, illustrated in graph by the author 

Figure 12: Yearly sungraph for Vancouver taken from 
www.timeanddate.com 
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2.3.3	What	the	fungus	

	
Figure 13: Overview of the What the fungus farm. picture taken from 
http://faculty.tru.ca/mohda/studentsite/SampleStuWebProjects/W2016OL/18_BurrowsBraeden/BurrowsBraeden/support/ima
ges/farm1.jpg 

Brian	Callow	is	one	of	the	two	owners	to	a	small-scale	mushroom	operation	in	Summerland,	
British	Colombia,	called	What	the	fungus	(Callow,	2017).	The	farm	has	been	operating	for	six	
years	by	now,	and	is	farming	on	a	quarter	of	an	acre.	They	are	cultivating	20	different	species,	
but	are	commercially	focusing	on	12.	Cultivating	a	variety	from	more	common	mushrooms	
like	elm	and	pink	oysters	to	more	controversial	reishi.		
	
The	farm	consists	of	a	system	of	steam	boilers	for	sterilizing	wood	chips	and	grain	for	mycelia,	
two	 labs	with	climate	control	and	air	purifications	 for	nursery,	and	 five	greenhouses.	Each	
greenhouse	has	a	capacity	of	350-400	blocks	of	incubated	woodchip	bags.	
	
Cultivates	seasonal,	cold	weather	mushrooms	in	spring,	tropical	during	summer	and	then	back	
to	cold	weather	mushrooms	again	in	autumn.	Their	season	is	starting	somewhere	in	mid	Mars	
and	lasts	until	November.	
	
They	are	producing	at	peak	200	pounds	a	week,	or	700	pounds	per	greenhouse	per	6	weeks.	
They	are	selling	to	restaurant	and	farmers	market,	and	makes	about	7-8000	Canadian	dollars’	
revenue	per	6	weeks.	Because	of	hard	regulations	they	are	restricted	from	selling	in	grocery	
stores.	
	
The	setup	cost	about	40	dollars	a	month	in	electricity.	One	incubated	woodchip	bag	cost	about	
3	 dollars	 and	 20	 cents,	 the	 price	 is	 including	 labour,	 production,	material,	 and	 one	 bag	 is	
producing	a	revenue	around	10	dollars.	
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2.3.3.1	Climate	limitations	
The	climate	of	Summerland	is	a	cold	steppe	climate,	and	the	Köppens	climate	classification	is	
Dfc	(Climate-Data,	2017).	The	annual	average	temperature	is	8,2	degrees	Celsius	and	annual	
rainfall	is	307	mm.	
	
Dfc	 is	 a	 severe	 midlatitude,	 subarctic	 climate.	 Severe	 winters,	 no	 dry	 season	 and	 cool	
summers.	
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Analysis	
According	to	Brian	Callow	(Callow,	2017)	the	farm	is	cultivating	during	the	period	Mars	until	
November.	During	this	time,	the	temperature	barely	goes	below	zero	in	Mars	and	November.		
When	 observing	 videos	 of	 his	 farm,	 was	 no	 extra	 heating	 mentioned	 to	 be	 used	 in	 the	
greenhouses.	And	the	greenhouses	for	mushrooms	are	assumed	to	only	be	using	ventilation.	
The	amount	of	sunlight	during	this	time	of	the	year	is	at	minimum	9	hours,	which	is	assumed	
to	providing	the	cultivation	with	enough	natural	heating	from	the	sunlight.	 	
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Figure 14:Temperature data (Celsius) for Summerland BC (1961-1990) taken from www.yr.no, illustrated in 
graph by author. 

Figure 15:Yearly sungraph for Summerland  taken from www.timeanddate.com 
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2.3.4	Smedsbyns	blommor	och	grönt	
Since	knowledge	about	agriculture	generally	was	missing,	information	was	needed,	and	data	
to	 rely	on.	 This	was	achieved	 in	an	 interview.	Presented	below	 is	 the	 information	given	by	
Katarina	L,	procured	during	the	interview.	
 
2.3.4.1	The	farm	
Smedsbyns	blommor	och	grönt	 (Flowers	and	green)	 is	a	classical	ecological	 farm	driven	by	
Katarina	L,	who	is	a	farmer	since	1980.	She	has	been	farming	as	a	business	in	the	last	25-30	
years.	 The	 farm	 is	 two	hectares	 large,	mainly	open	 field	 soil-based	but	 she	 is	 also	using	 a	
greenhouse.	It	is	situated	about	25	minutes	by	car	outside	of	Luleå.	She	loves	to	grow	a	great	
variety	of	crops,	for	example	she	grows	70	different	kinds	of	tomatoes,	15	kinds	of	chili	and	
10	kinds	of	pepper,	and	much	more.	
	
According	to	her	it	is	hard	to	grow	leafy	green	plants,	salad,	spinach	etc.	in	open	fields	in	Luleå	
because	of	the	mid-night	sun.	These	kinds	of	crops	need	a	certain	rhythm	of	light	or	else	they	
will	blossom	too	early.	She	is	preparing	for	a	variety	of	weather	situations	by	growing	a	lot	of	
different	vegetables.		
	
Her	season	usually	starts	in	late	May	and	ends	in	October.	She	believes	that	she	could	extend	
her	vegetable	season	if	she	was	using	the	greenhouse	for	vegetables	instead	of	flowers	in	the	
spring.	
	
The	crops	that	brings	the	most	revenue	for	her	is	potatoes,	onions	and	carrots,	etc.	99%	of	her	
income	comes	from	selling	directly	to	the	costumer	at	farmer’s	markets,	but	she	does	also	sell	
to	 some	 restaurants.	 She	 cannot	 and	 will	 not	 sell	 to	 grocery	 stores	 because	 of	 the	 large	
deliveries	they	require.	Mainly	because	she	cannot	promise	to	deliver	that	amount	but	also	
because	 the	grocery	 stores	are	paying	 too	bad.	And	during	vegetable	 seasons	 the	grocery	
stores	reduces	the	prices	even	more.	
	
From	mars	to	October	does	her	farm	require	seven	days´	work	weeks,	and	from	time	to	time	
she	needs	help.	She	hires	one	or	two	people	during	spring.	During	harvest	and	farmer's	market	
her	family	is	helping	her.		
	
Because	her	business	is	relying	on	farmer’s	market,	the	weather	plays	a	role	in	the	end-season.	
She	cannot	promise	her	costumers	to	show	up	if	she	is	not	certain	that	the	temperature	will	
not	drop	below	zero.	Because	of	the	outdoor	location	of	the	farmer’s	market,	and	since	the	
vegetables	are	sensitive	to	frostbites.		
	
According	to	her,	there	is	a	growing	demand	from	restaurants	to	buy	locally	produced	food. 
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2.3.4.2	Limitations	
Northern	 Sweden	 does	 have	 a	 subarctic	 climate,	 Dfc	 according	 to	 Köppens	 climate	
classification.	Humid,	 severe	winters,	 less	 than	 four	months	with	 an	 average	 temperature	
above	10	degrees	Celsius	and	no	rainy	season.		
	
	

 
Figure 16: Temperature data (Celsius) for Luleå (1961-1990) taken from www.yr.no, illustrated in graph by author 

 
Analysis	
During	six	months	of	the	year,	the	monthly	average	temperature	is	above	zero,	where	April	is	
varying	around	the	zero.	Katarina	L	who	is	farming	from	late	May	until	October,	is	cultivating	
during	 the	 months	 where	 the	 temperature	 is	 above	 zero.	 Because	 of	 the	 abundance	 of	
daylight	in	June	until	August	leafy	green	cannot	be	grown	in	open	air.	During	the	darkest	times	
of	the	year	is	the	minimum	amount	of	daylight	about	3	hours.	
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Figure 17:Yearly sungraph for Luleå taken from www.timeanddate.com 
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3.	Winter	cities,	land	usage	and	design	
In	this	second	theory	chapter,	is	theory	presented	that	has	laid	the	foundation	for	responding	
to	the	first	two	of	the	three	sub	questions;	What	are	the	climate	and	context	limitations	for	
urban	 farming	 in	 winter	 cities?	 Considering	 the	 space	 limitations,	 what	 urban	 farm	
technologies	are	most	suitable	for	a	typical	winter	city?	
	
Theory	 touches	 on	 the	 concept	 of	 winter	 towns,	 and	 what	 contemporary	 research	 is	
mentioning	about	planning	urban	locations	to	benefit	social	interaction	in	the	winter	city.	A	
case	study	object	will	be	presented	and	in	the	latter	part	of	the	chapter,	the	climate's	impact	
on	 agriculture,	models	 and	 tools	 to	 determine	 the	 appropriateness	 of	 agriculture	 in	 urban	
areas	will	be	presented.	
 
3.1	Winter	cities	
Thanks	to	the	human	brain,	hands	and	the	gift	of	speech	as	well	as	the	social	organization	and	
technological	 ability,	 human	being	 can	 today	manage	 almost	 any	 environment	 (Pressman,	
1985).	The	conquering	of	the	world’s	different	regions	has	happened	quickly	and	this	rapid	
dispersion	could	not	be	followed	up	by	genetic	changes.	It	is	now	up	to	the	technology,	and	in	
the	 hands	 of	 flexible	 and	 versatile	 human	 beings,	 to	 make	 it	 possible	 to	 conquer	 new	
environments.		
	
What	is	meant	by	a	winter	city?	
Although	to	date,	there	is	no	official	definition	of	what	a	winter	city	is,	several	interpretations	
have	nevertheless	developed.	One	such	definition	which,	according	to	one	set	of	authors,	has	
been	arbitrarily	fixed,	defined;	
“Winter	cities	as	places	where	the	average	January	temperature	 is	0	degrees	C	or	colder.”	
(Rogers	&	Hanson,	1980).	
	
It	is	most	unfortunate	that	the	influence	of	climate	on	human	well-being	has	generally	been	
ignored	 in	 the	 cold-climate	 regions,	 which	 typically,	 also	 engender	 highly	 developed	
economies	 and	 technological	 prowess	 (Pressman,	 1985).	 The	 two	 features	 –	 money	 and	
technology	–	are	the	major	means	whereby	inhospitable	environments	can	be	restrained	or	
entirely	overcome.	The	vast	majority	of	examples	of	climatic	control	occur	at	micro-level.	It	is	
infrequent	that	the	macro-level	urban	patterns	are	even	examined	or	reshaped	according	to	
the	climate	condition.		
	
At	the	same	time,	has	the	relationship	between	architecture	of	outdoor	environments	and	
their	microclimates	been	undermined	in	modern	times	by	the	emergence	of	automobiles	and	
modern	cooling	and	heating	systems	(Ebrahimabadi,	2015).	By	the	strong	influence	of	traffic	
engineering	on	 functionalist	planning,	streets	were	primarily	 regarded	as	channels	 for	cars	
and	street	design	was	dictated	by	traffic	plans,	while	advanced	heating	and	cooling	systems	
have	 enabled	 architects	 to	 create	 air-conditioned	 indoor	 spaces	with	no	need	 to	 consider	
characteristics	of	the	local	climate	in	building	design.		

Socialization	patterns	in	the	urban	north	are	different	from	those	in	the	southern,	and,	hence,	
plans,	designs	and	policies	should	not	anticipate	equal	intensity	of	either	provision	or	use	of	
facilities	for	the	population	on	a	year-round	basis	(Pressman,	1985).	Some	activities	and	forms	
of	socialization	even	disappear	during	the	very	cold	periods.	The	rhythm	of	urban	life	often	
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varies	with	respect	to	climate	and	the	different	seasons.	The	“indoor-living	period”	in	some	
northern	 latitudes	 has	 been	 estimated	 to	 be	 as	 high	 as	 70	 percent	 of	 total	 annual	 hours	
(Pressman,	1985).	In	sub-arctic	regions	can	the	amount	of	time	spent	indoors	be	as	high	as	95	
percent.	With	that	less	time	spent	outdoors	it	is	important	to	maximize	the	positive	aspects	
of	contact	with	the	outdoor	environment	by	extending	the	outdoor	season	and	optimizing	the	
beneficial	climate	aspects.	
	
Climate	must	be	seen	as	a	significant	modifier	of	urban	spatial	form	(Pressman,	1985).	Under	
certain	critical	conditions,	it	may	even	act	as	a	determinant	of	spatial	organization.	Since	we	
are	no	longer	living	in	an	era	of	cheap	and	plentiful	land	and	energy,	we	shall	have	to	plan	and	
manage	our	cities	by	using	a	model	of	urban	settlement	which	is	highly	integrated	with	the	
natural	forces.	
	
According	 to	 Norman	 Pressman	 (1985)	 it	 is	 necessary	 to	 develop	 strategies	 and	 devices	
whereby	cities	and	communities	can	be	designed	and	managed	in	more	lively	and	enjoyable	
ways	 thereby	 promoting	 a	 positive	 frost	 belt	 view	 and	mentality.	 Creative	 and	 innovative	
responses	in	planning	and	development	policies	and	projects	must	be	sought	to	make	winter	
cities	more	liveable	through	the	transformation	of	their	natural,	built	and	social	
environments.	 Furthermore,	 efforts	 must	 be	 made	 to	 exchange	 ideas,	 information	 and	
experience	 among	 winter	 cities	 in	 countries	 such	 as	 Canada,	 Iceland,	 Sweden,	 Finland,	
Norway,	USA,	USSR,	China	and	Japan	which	share	the	uniquely	northern	condition.	
	
3.2	Winter	city	climate	design	
Architect	Ralph	Erskine	(1968)	was	one	the	leading	pioneers	in	the	movement	of	designing	
with	 the	 climate.	 He	wrote	 about	 designing	 for	winter	 climate	 in	 an	 article	 for	 The	 Polar	
Record:	
	
“Here	houses	and	town	should	open	like	flower	to	the	sun	of	spring	and	summer	but,	also	like	
flowers,	turn	their	back	on	the	shadows	and	the	cold	northern	winds,	offering	sun-warmth	and	
wind-protection	 to	 their	 terraces,	 gardens	 and	 streets.	 They	 should	 be	 most	 unlike	 the	
colonnaded	buildings,	the	arcaded	towns	and	matt-shadowed	streets	of	the	south	Europeans	
and	Arabs,	but	most	similar	in	the	basic	function	–	helping	people	to	maintain	their	skin	at	a	
comfortable	35	degrees	C.	When	studying	the	beautiful	towns	of	the	south,	whether	old	or	
new,	it	is	not	the	forms	themselves	which	should	interest	us,	but	the	inventiveness	and	artistry	
with	 which	 people	 solved	 the	 needs	 which	 were	 peculiar	 to	 their	 situation	 and	 time,	 the	
comfort	 and	 beauty	 which	 they	 created.	 Only	 by	 such	 methods	 can	 arise	 a	 personal	 and	
indigenous	Alaskan,	Canadian,	Scandinavian	or	North	Russian	tradition.”		
	
Interest	 in	 climate	 sensitive	 urban	 design	 has	 grown	 in	 recent	 decades	 (Ebrahimabadi,	
Johansson,	Rizzo,	&	Nilsson,	2016).	Nevertheless,	there	are	various	difficulties	associated	with	
such	an	approach.	As	maps	are	commonly	used	in	urban	design	and	microclimate	maps	are	
helpful	to	integrate	comfort	concerns	into	the	design	process,	these	maps	can	be	combined	
with	other	 types	of	analysis.	The	method	can	be	used	during	 the	design	phase	 to	 refine	a	
design	scheme	based	on	 its	microclimate	performance,	or	 in	 later	phases	 for	planning	 the	
location	 of	 activities	 or	 placement	 of	 urban	 furniture.	 Including	 both	 wind	 comfort	 and	
microclimate	assessment	provides	a	relatively	comprehensive	means	to	assess	microclimate.  
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Figure 18: Workflow of a proposed 
method developed by Saeed Ebrahimabadi 
et al. (2015), (Microclimate assessment 
method for urban design) 

 
	
	
Following	 is	 information	from	a	study,	Outdoor	Comfort	 in	Cold	Climates,	made	by	Saeed	
Ebrahimabadi	(2015).	Presented	below	is	parts	of	his	conclusion	when	answering	to,	“What	
are	the	barriers	to	integrating	climate	factors	into	urban	design	in	a	subarctic	climate?”.	
	
Two	particular	features	of	winter	city	climates,	the	extreme	cold	and	prolong	snow	cover,	have	
heightened	local	planner’s	awareness	of	the	impact	of	climate	on	urban	life.	Nevertheless,	as	
outlined	below,	several	barriers	hinder	incorporation	of	urban	climatology	into	their	practice,	
including:	design-based,	attitudinal	and	organizational,	conceptual	and	technical	issues.	
	
Design	
Because	of	the	extraordinary	climate,	failure	to	consider	microclimates	during	planning	will	
have	starker	consequences	than	usual	for	public	spaces.	Controlling	wind,	using	snowdrifts,	
the	generally	low	sun	elevation	and	risks	of	overshadowing	were	among	the	significant	design	
challenges	highlighted.	
	
The	low	sun	elevation	at	high	latitudes	is	a	major	concern	in	the	design	of	outdoor	spaces,	
which	complicates	provision	of	outdoor	comfort.	The	problem	is	particularly	relevant	for	east-
west	oriented	streets	during	the	late	winter	months	(March	and	April)	in	these	environments.	
However,	analysis	of	solar	access	during	these	critical	months	in	early	design	stages	can	help	
designers	 to	 modify	 street	 geometry	 and	 building	 columns	 to	 improve	 solar	 access	 and	
outdoor	microclimates.	
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Attitudes	and	organizational	barriers	
The	 importance	of	attitudinal	 factors	 in	 the	 incorporation	of	urban	climatology	 into	urban	
design	was	emphasised	by	the	local	planners	when	they	discussed	the	lack	of	support	from	
the	local	politicians	for	a	climate-oriented	approach	in	planning.	Although	the	local	politicians	
are	 aware	 of	 some	 climate-related	 dimensions	 of	 urban	 planning	 and	 design,	 they	 rarely	
prioritise	associated	issues.	
	
Hence,	planners	feel	powerless	to	pursue	climate-related	objectives	in	planning.	The	attitudes	
prevailing	among	the	local	politicians	about	the	subarctic	climate	tends	to	focus	on	difficulties	
posed	by	the	subarctic	climate	for	planning,	for	example	the	need	for	extra	parking	in	the	city	
centre	or	the	high	costs	of	snow	removal	operation,	whereas	 little	attention	 is	paid	to	the	
opportunities	it	provides	for	social	life	and	the	local	economy	
	
Conceptual	and	technical	shortcomings	
The	 interviews	 with	 local	 planners	 and	 urban	 designers	 revealed	 a	 broad	 range	 of	
understandings	 about	 planning-related	 aspects	 of	 climate	 amongst	 the	practitioners.	 They	
were	aware	of	various	aspects	of	microclimate	that	are	relevant	in	urban	planning,	but	lacked	
a	 conceptual	 basis.	 Connecting	 climate	 objectives	 at	 different	 scales.	 The	 perception	 of	
climate	 in	 urban	planning	 among	 the	 local	 planners	 related	mainly	 to	 seasonal	 aspects	 of	
climate,	e.g.	handling	snow	and	ice,	and	to	a	lesser	degree,	outdoor	comfort.	
	
Urban	 designers	manifested	 confidence	 in	 their	 knowledge	 for	 dealing	with	microclimate-
related	 aspects	 of	 urban	 design.	 Their	 responses	 in	 interviews	 suggest	 that	 they	 see	 the	
extraordinary	 climate	of	 the	 subarctic	 region	as	 a	design	 clue,	which	 can	be	addressed	by	
applying	creativity	and	intuition	in	design,	and	generally	rely	on	descriptive	design	principles	
to	design	for	outdoor	comfort.	
	
Conceptual	 shortcoming	 is	 concerned	 with	 the	 lack	 of	 basic	 knowledge	 which	 can	 guide	
planners	 and	 designer	 in	 understanding	 the	 relations	 between	 different	 aspects	 of	 urban	
microclimate	and	urban	form.	Such	knowledge	enables	planner	and	designers	to	recognise	
the	 implications	 of	 planning	 and	 design	 decisions	 on	 urban	microclimate.	 It	 is	 particularly	
important	when	deciding	on	the	use	of	climate	design	principles,	analytical	tools	or	the	need	
for	consultation	with	urban	climate	experts.		
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3.3	Locations	suitable	for	urban	farming	according	to	the	Thünen	model		
	
Johann	Heinrich	von	Thünen	is	a	19th-century	German	
economist	 who	 proposed	 an	 idea	 where	 he	 roughly	
divided	 the	 city	 into	 rings	of	 agriculture	 (The	 isolated	
state	in	1826).	Depending	on	transport	cost,	land	value	
and	 distance	 to	 market	 he	 created	 a	 thesis	 of	 what	
crops	 could	 be	 most	 suitable	 to	 grow	 on	 a	 certain	
distance	from	the	Centre	of	a	city	(see	Figure	19).	 
	
The	isolated	state	is	separated	from	the	outside	world	
by	an	arable	wilderness,	consist	of	an	evenly	scattered	
area	 of	 similar	 growing	 conditions	 (Landgren,	 1919).	
The	state	does	not	have	any	sailable	rivers	or	railways	
to	 transport	goods	on.	 In	 the	Centre	 is	a	city	 located,	
with	 all	 the	 needed	 industries	 except	 for	 agriculture.	
Thünen	which	had	his	own	demesne	was	using	his	own	
experiences	 and	 models	 in	 agriculture	 to	 verify	 his	
thesis.	 With	 own	 measures	 and	 mathematical	
calculations,	he	constructed	a	model	showing	suitable	
locations	for	a	certain	agriculture	in	the	isolated	state.			
Thünen’s	 theory	of	 the	most	 suitable	areas	of	 certain	
agriculture,	is	depending	on	adequacy	or	inadequacy	of	
transportation	the	product	and	land	use	efficiency.		
	
	
	
The	simplest	version	of	Thünen’s	rings	of	specialization	is	following	(Samuelson,	1983):	
	

1. Immediately	around	the	town	comes	a	circle	where	only	hard-to-transport	vegetables	
can	bid	successfully	for	the	limited	nearby	acres	of	land.	

2. Outside	of	the	first	ring	comes	an	annulus	in	which	easier-to-ship	grain	is	grown.	(With	
more	 farm	goods,	Thünen	envisages	more	distinct	 zones	of	 specialization.	Also,	 for	
him,	the	same	product	may	have	to	be	produced	farther	out	by	a	different	and	more	
“land	intensive”	method.)	

3. At	the	farthest	extremity	of	cultivation	comes	the	endogenously	determined	external	
margin,	where	land	rent	has	fallen	to	zero	because	the	cost	of	transporting	town	cloth	
outward	and	farm	products	inward	has	lowered	farm-goods	prices	relative	to	prices	
for	city-goods	and	has	reduced	the	economical	density	of	labour	to	land.	Beyond	this	
frontier	land	is	a	free	good.	

	
 	

Figure 19:Illustration of the Thünen model 
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3.3.1	IT	platform	to	visualize	and	identify	suitable	locations	for	roof	farming	in	cold	climates	
	
One	recent	study,	Food	on	the	Roof,	is	a	project	to	explore	
the	 possibility	 to	 smartly	 integrate	 food	 production	 on	
roofs	 in	 cold	 urban	 environments	 (Rizzo,	 Sandberg,	
Johansson,	 &	 Wenngren,	 2018).	 The	 main	 objective	 of	
their	project	was	to	sketch	an	intelligent	platform	to	guide	
a	comprehensive,	city-wide	approach	to	urban	farming	in	
winter	cities	and	assist	city	stakeholder.	
	
The	 platform	 will	 integrate	 various	 data	 sources	 –	
geographic,	 population	 and	 building	 data,	 energy	
performance	 and	 science	 about	 food	 production,	 to	 be	
able	to	identify	suitable	locations	for	urban	farming.	
	
Their	main	idea	is	to	use	building	energy	declarations	to	
identify	 buildings	 with	 low	 energy	 performance	 (and	
therefore	with	high	excess	heat).	The	higher	the	energy	
waste	from	the	ventilation	system	is,	the	better	it	is	to	use	
this	waste	power	to	heat	an	adjacent	greenhouse	for	food	
harvesting.	To	make	sure	that	the	construction	is	suitable	
for	a	 roof	 top	greenhouse	 their	 tool	does	also	evaluate	
the	building	depending	on	its	size	and	whether	or	not	it	
does	 have	 a	 flat	 roof.	 All	 these	 variables	 are	 then	
combined	 with	 data	 of	 the	 local	 advantages	 given	 by	
annual	sun	radiation	data.	
	
What	 they	 found	was	 a	 sea	 of	 opportunities	 for	 urban	
farming	by	capitalizing	on	closing	energy	circles	 in	place	
and	exploiting	the	innovations	already	exist	in	sustainable	
lighting	 and	 precision	 agriculture.	 Their	 contribution	 to	
tackle	this	challenge	was	at	the	city/planning	scale	as	they	
have	gathered	knowledge	and	sketched	a	digital	support	
system	 for	 planners	 and	 stakeholders	 to	 identify	 areas	
that	are	suitable	for	urban	farming.		
	
	
 	

Figure 12 

Figure 11 

Figure 20-22: Pictures taken from Food on the roof report. 
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3.4	Climate	impact	on	agriculture	
Knowledge	 about	 the	 soils	 impact	 on	 agriculture	 is	 further	 developed	 than	 the	 climates	
impact.	 Genetic	 constitution	 and	 environmental	 conditions	 of	 soil	 and	 climate	 is	 what	 is	
contributing	to	plants	growth	and	development.	One	reason	to	the	misbalance	in	knowledge	
is	the	fact	that	humans	cannot	yet	control	the	weather,	but	soil	can	be	finished.	But	even	if	
the	weather	is	out	of	our	control,	it	is	possible	to	adjust	agricultural	practices	to	better	suit	
the	climate	condition.		
	
According	to	research	may	meteorological	studies	contribute	for	development	of	agricultural	
practices	in	at	least	three	ways	(Chang,	1974).	
	
The	 first	way	 is	 to	determine	a	 crop	 for	a	 certain	 site,	or	 the	 site	 for	a	 crop.	Many	of	 the	
nowadays	 regions	 for	 growing	 certain	 crops	 were	 chosen	 by	 farmers	 before	 the	 modern	
science	in	climatology.	Knowledge	in	relationship	between	plant	and	climate	has	hampered	
strategic	planning	in	land	use,	on	a	wider	scale.	To	determine	a	crop	for	a	certain	site	needs	
knowledge	in	how	the	climate	complexity	is	interacting	with	the	physiological	processes	of	a	
certain	 crop.	 To	 determine	 a	 sites	 full	 potential	 is	 initially	 data	 needed	 about	 radiation,	
evapotranspiration,	 diurnal	 temperature	 range,	 water	 balance,	 and	 other	 meteorological	
parameters.	Secondly	can	a	plan	be	blueprinted	to	analyse	what	economic	returns	the	climate	
might	be	capable	of.		
	
Secondly,	 climatological	 measurements	 are	 needed	 in	 agronomic	 experiments.	 Unless	
climatic	variation	is	taken	into	account,	it	is	difficult	to	interpret	crop	variety,	fertilizer,	and	
other	agronomic	experiments	consisting	of	repetitious	year-by-year	field	trials.	
	
The	third	application	of	climatological	research	concerns	cultural	practices.	Old	habits	in	row	
spacing,	irrigation,	usage	of	fertilizers,	variety	selection	and	transplanting	need	to	be	view	in	
the	light	of	the	climatic	environment.	A	promising	field	of	research	is	the	artificial	modification	
of	microclimates	by	means	of	improvements	in	techniques	and	physical	installations.   
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3.5	Case	study	object,	Luleå	
Results presented below was gathered with help by maps and visual inspections. 
	
3.5.1	Brief	presentation	of	Luleå	

 
Figure 23: Luleå’s location in the Northern most part of Sweden. Maps taken from www.hitta.se 

Luleå,	which	is	used	as	a	case	study	in	this	degree	project,	is	located	in	a	peninsula	surrounded	
by	a	water	edge.	Situated	in	the	northern	most	part	of	the	Gulf	of	Bothnia	in	Sweden,	and	can	
be	characterized	as	a	winter	city	by	the	definition	in	chapter	3.1.	The	city	which	is	the	largest	
in	the	northern	most	parts	of	Sweden,	is	the	county	seat,	has	a	population	of	43	575	(2016)	
and	is	the	Centre	of	policy	and	economics	in	the	county	(Sellers,	2017).	Luleå	is	planned	in	a	
grid	city-pattern	and	has	in	general	a	maximum	building	height	of	four-	to	five-stories,	except	
for	 a	 few	 taller	buildings.	 The	grid	 city	pattern	 is	 also	 characterized	by	 the	buildings	 front	
facades	 are	 facing	 the	 streets,	 which	 creates	 a	 uniform	 wall	 against	 the	 streets	 (Luleå	
Kommun,	2008).	The	suburbs	are	distributed	in	direct	connection	in	about	4-6km	proximity	
outside	the	city	Centre	and	has	a	lower	density	than	the	city	Centre.	
	
Luleå	has	a	strong	trade	and	industry.	It	is	built	on	a	variety	of,	industry,	education,	science	
and	knowledge	production,	public	and	private	services,	commerce	and	service.	Some	of	the	
larger	industries	and	the	university	are	located	in	the	outskirts	of	Luleå.		
	
As	 can	 be	 seen	 in	 chapter	 2.3.4.2	 (see	 additional	 weather	 data	 illustrations	 in	 Figure	 24-
25)does	 Luleå	 have	 a	 subarctic	 climate,	 Dfc	 according	 to	 Köppens	 climate	 classification.	
Humid,	severe	winters,	less	than	four	months	with	an	average	temperature	above	10	degrees	
Celsius	and	no	rainy	season.	The	amount	of	natural	sunlight	is	varying	from	just	a	few	hours	
to	entire	days,	depending	on	the	time	of	the	year.	
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The	city	Centre	offers	a	smaller	amount	of	green	areas	than	its	surroundings.	The	green	areas	
within	the	city	Centre	consists	of	parks,	trees	planted	streets,	courtyards,	the	boardwalk,	but	
also	vegetation	along	roads	and	streets,	and	walking	and	bicycle	lanes.	The	streets	vary	from	
12	to	24	meters	in	width.		
	
Most	commercial	services	are	situated	along	the	main	pedestrian	streets,	Storgatan	and	parts	
of	 Kungsgatan.	 In	 the	 current	 housing	 situation	 is	 the	 city	 Centre	 mainly	 consisting	 of	
apartment	buildings,	commerce	and	office	buildings.	The	landscape	of	the	city	Centre	offers	a	
great	accessibility	to	blue	areas,	both	visual	and	physical.	A	walk	and	bicycle	path	runs	along	
the	majority	of	the	peninsula,	which	has	high	social	qualities.	This	boardwalk	together	with	
the	city	Centre’s	parks	gives	a	differentiated	character	to	the	dense	settlement.	
	

 
Figure 26: View of Luleå, from the ice road. Picture taken from http://galaren.se	

Luleå	municipality	 has	 a	 vision	 for	 2050,	 which	 was	 accepted	 the	 27th	May	 2013	 by	 the	
municipality	council	(Luleå	kommun,	2008).	The	document	is	a	work	program	aiming	for	social,	
economic	and	ecologic	sustainability	 in	 the	development	of	Luleå.	To	ensure	a	 future	with	
good	quality	of	life,	safe	environment,	economic	growth	and	all	this	within	the	framework	of	
ecologic	sustainability.	In	the	document	is	presented	a	map	(see	Figure	30)	which	shows	the	
future	plans	for	the	areas	of	the	city.		
	

Figure 24:Temperature data (Celsius) for Luleå 
(1961-1990) taken from www.yr.no, illustrated in 
graph by author 

Figure 25:Yearly sungraph for Luleå taken from www.timeanddate.com 
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3.5.2	Usage	of	public	spaces	in	Luleå 
Using	public	land	concession	allows	companies,	organizations	and	individuals	to	temporarily	
use	 parts	 of	 the	municipal	 public	 places	 (Luleå	 Kommun,	 2012).	 It	 might	 be	 building	 site	
setting,	outdoor	dining,	sales,	markets,	big	events,	but	also	a	host	of	small	activities.	Overall,	
a	good	policy	contributes	to	an	even	more	attractive	city.	
	
The	 land	 acquisition	policy	 aims	 to	 clarify,	 and	 thus	 simplify,	what	 is	 required	when	using	
public	land	(Luleå	Kommun,	2012).	Important	in	the	policy	is	that	high	safety	and	accessibility	
are	maintained	on	walking	and	driving	 surfaces.	Not	 less	 important	 is	 that	 the	city	and	 its	
places	are	clean	and	looks	good.	The	policy	will	help	to	maintain	Luleå's	attractiveness.	
	
Public	 land	 is	 according	 to	Chapter	1.	 Section	2	of	 the	Swedish	 law,	Ordningslagen;	public	
roads,	streets,	roads,	squares	and	other	places,	which	in	the	masterplan	are	reported	as	public	
land	and	which	have	been	given	for	public	purpose.	Areas	as	detailed	in	the	masterplan	that	
are	land	areas	and	indoor	spaces	that	are	commonly	used	for	public	transport.	
	
The	municipality	allows	usage	of	public	space	if	the	public's	ability	to	use	it	for	the	intended	
purpose	 can	 be	 satisfactorily	 met	 from	 the	 order	 and	 road	 safety	 point	 of	 view	 (Luleå	
Kommun,	2012).	
	
The	 application	 for	 use	 of	 public	 space	 is	 submitted	 to	 the	 police	 (Luleå	 Kommun,	 2012).	
Generally,	police	permission	is	required	to	use	a	public	place	if	the	use	does	not	conform	to	
the	purpose	for	which	the	place	was	assigned,	or	the	use	that	is	not	generally	accepted.	The	
police	authority	decides	permission.		
	
The	application	is	sent	for	opinion	to	different	authorities	within	the	municipality	depending	
on	the	purpose	of	the	application	(Luleå	Kommun,	2012).	 Instances	is	always	the	Technical	
Board	 /	 Technical	 Administration	 but	 may	 also	 be,	 for	 example,	 emergency	 services	 or	
environmental	agencies.	The	Technical	Committee	is	the	municipal	authority,	that	expresses	
its	opinion	about	the	usage	of	public	space.	The	police	may	not	allow	usage	of	land	contrary	
to	the	will	of	the	municipality.	The	Head	of	Department	of	Street	and	Traffic	is	delegated	to	
respond	to	the	municipality's	opinion	to	the	Police.	
	
For	permanent	usage,	such	as	telephone	kiosks	or	mailboxes,	police	permission	is	not	sought	
(Luleå	Kommun,	2012).	Instead,	a	lease	agreement	is	signed	between	the	municipality	and	the	
applicant.	The	person	who	is	entitled	to	claim	land	pays	tax	according	to	the	rates	determined	
by	the	city	council.  
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When	handling	an	application,	the	municipality	assesses	the	suitability	of	the	usage	according	
to	the	following	criteria	(Luleå	Kommun,	2012);	
	

-	Geographical	boundaries	
-	Technical	supply	
-	Accessibility	
-	Time	of	use	
-	Aesthetic	design	
-	Physical	design	
-	Security	
-	Cleaning	
-	Environmental	issues	
-	Building	Law	Requirements	and	Similar	Authorities	
-	inconvenience	
-	Previously	documented	experiences	

	
For	using	public	space,	there	are	some	aspects	that	must	be	considered.	Among	these,	there	
is	no	category	that	feels	directly	applicable	to	urban	farming,	but	construction	containers	and	
kiosks	could	be	considered	similar.	
	
Amongst	 the	aspects	 in	 the	policy	 (Luleå	Kommun,	2012)	 it	 is	mentioned,	 that	when	using	
spaces	on	a	sidewalk,	at	least	1.2	meters	of	the	sidewalk	shall	be	left	untouched	to	allow	safe	
passage	 for	 unprotected	 road	 users.	 During	 the	 winter	 months,	 the	 applicant	 shall	 be	
responsible	for	snow	removal	in	the	immediate	vicinity	of	the	construction	container.	Building	
construction	containers	should	be	labelled	with	reflexes,	and	it	should	be	labelled	who	owns	
it.	If	a	construction	container	is	installed	more	than	one	working	day,	it	requires	fencing.	There	
are	three	places	for	kiosk	sales	along	Storgatan	during	the	period	1	May	to	31	August.	These	
buildings	should	harmonize	with	the	surroundings	and	the	maximum	measure	of	the	building	
is	3.2	x	3.2	meters.	In	addition	to	land	acquisition,	building	permits	are	required.	
	
According	 to	 the	policy	 (Luleå	 Kommun,	 2012),	 there	 are	 recommendations	 for	 the	 use	 of	
different	places	in	the	city;	
	
The	pedestrian	street,	 Storgatan	between	Nygatan	and	Kungsgatan,	 is	 suitable	 for	 smaller	
types	of	events	where	children	or	people	in	general	who	are	using	the	public	space,	are	the	
target	group.	
In	Stadsparken	there	is	a	big	restriction.	The	area	is	sensitive	from	destruction	and	littering	
point	and	therefore	only	allowed	events	of	a	quieter	nature.	No	license	for	events	containing	
alcohol.	
Södra	 Hamnplan	 is	 an	 area	 that	 is	 suitable	 for	 larger	 events,	 such	 as	 Tivoli	 and	 musical	
performances.	However,	proximity	to	housings	means	that	the	number	of	events	should	be	
limited.	Organizers	should	pay	particular	attention	to	noise	levels	and	soiling	on	surrounding	
real	estate.	
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3.5.3	Case	study	
 
3.5.3.1	Macro	scale	
To	define	the	suitable	area	for	urban	farming	the	Thünen	model	(See	chapter	3.3)	was	used	
initially.	 The	 model	 delimitated	 the	 area	 which	 within	 intensive	 farming	 is	 most	 suitable	
according	to	Thünens	research.	The	outer	boundary	of	the	area	was	determined	by	where	the	
dense	settlement	of	Luleå	is	decreasing.	This	was	achieved	by	using	a	map.	
	
Thünens	model	 has	 been	 used	 to	 define	 the	 outer	 boundary.	 This	 has	 been	 shown	 to	 be	
located	 where	 the	 city	 Centre	 meets	 the	 forest,	 with	 inconsistent	 developments	 of	
settlements	(See	Figure	27).	
 

 
Figure 27: Map showing result conducted from Thünen model. 

The	 determined	 area	 by	 analysing	 the	 map	 of	 Luleå	 in	 relationship	 to	 Thünens	 model	 is	
resulting	 in	 a	 large	 area	 of	 settlements	 that	 is	 suitable	 to	 the	 purpose	 of	 this	 concept.	
Settlements	are	varying	from	houses,	apartment	buildings,	industry	areas	and	services		
	
What	has	been	found	during	this	study	is	that	similar	functions,	for	example	the	Arctic	growing	
system	and	Food	pedalers,	are	either	operating	far	away	from	dense	areas	or	in	them.	Because	
high	technological	small-scale	farms	have	a	high	start-up	cost	they	seem	to	be	either	a	solution	
for	expensive	transport	of	food,	or	for	the	kind	of	consumer	that	values	locally	grown	food	
higher	than	a	cheaper	price.	
	
This	concept	is	thought	to	be	a	small-scale	substitute	to	large	scale	farming	of	high	yield	crops,	
like	leafy	greens.	By	making	it	small	enough	to	be	productive	in	public	spaces,	these	kind	of	
concept	farms	are	thought	to	be	a	usable	tool	for	integrating	farming	in	dense	areas.		
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These	 kind	 of	 concept	 farms	 could	 be	 placed	 on	 rooftops	 but	 that	 would	 lead	 to	 other	
problems	 in	 terms	 of,	 for	 example,	 maintenance,	 accessibility	 and	 whether	 or	 not	 the	
building’s	roof	can	hold	the	concept	farm	or	not.	To	avoid	this	is	public	spaces	chosen,	which	
can	be	assumed	to	be	available.	
	
The	advantage	of	using	public	spaces	instead	of	having	to	retrofit	old	buildings	or	build	new	
ones	that	fits	for	urban	farming,	is	the	flexibility,	accessibility	but	also	the	possibility	to	interact	
with	people	on	the	street	level.	
	
The	 conclusion	 is	 that	 these	 kinds	 of	 conceptual	 farms	 should	 be	 placed	where	 the	most	
people	are	moving.	Mainly	because	that	would	widen	the	amount	of	people	that	have	access	
to	the	service	it	provides.	By	placing	it	close	to	where	the	most	people	usually	move,	there	is	
less	need	to	travel	to	the	concept	farm.	And	the	products	produced	by	the	concept	farm	might	
not	need	to	be	transported	exclusively	to	the	costumer,	but	the	costumer	could	pick	them	up	
in	their	day-to-day	travels.	
	
By	looking	at	the	travel	habits	in	Luleå	(Luleå	kommun,	2010)	it	clearly	shows	that	the	largest	
amount	of	travels	is	from	or	to	Luleå	city	Centre	(see	Figure	28),	or	close	to	the	city	Centre.	
And	at	the	same	time	that	the	most	common	way	to	travel	in	Luleå	city	Centre	is	by	foot	(see	
Figure	29).	

	
	
The	conclusion	of	this	is	that	the	most	suitable	place	for	the	concept	farm	is	in	the	city	Centre,	
and	that	it	should	be	easily	accessed	for	people	traveling	by	foot.	Criterions	for	public	spaces	
in	the	city	Centre	is	that	the	street	need	to	provide	enough	space	for	the	concept	farm,	but	
still	leave	space	enough	for	the	users	to	use	it	efficiently.	At	a	macro	scale	is	Luleå	city	Centre	
chosen	to	be	concept	area.	 	

Figure 28:Travel habits between different areas of Luleå in 2010. 
Survey carried out by Sweco on order of Luleå municipality (Luleå 
kommun, 2010) 

Figure 29:Number of travles and distribution in Luleå in 2010. Survey performed by 
Sweco on order of Luleå municipality (Luleå kommun, 2010) 
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3.5.3.2	Micro	scale	
Before	further	analyses	of	the	site,	the	aim	needs	to	be	defined.	What	was	looked	for,	in	the	
chosen	area.	
 

1. Spaces	 available	 according	 to	 the	 masterplan,	 to	 ensure	 that	 suggestions	 do	 not	
departs	 from	 the	 municipality’s	 vison,	 the	 master	 plan	 needs	 to	 be	 taken	 into	
consideration.		

 
2. Public	spaces	where	there	 is	enough	room	for	a	container	farm	to	operate	without	

impair	the	usage	of	the	space,	for	pedestrians	or	other	users	of	the	space.	
 
	

 
Figure 30: Map of future development. Taken from Luleå municipality vision 2050. Legend translated from Swedish to 
English	

As	can	be	seen	in	Figure	30,	the	city	Centre	is	located	on	a	half-island	and	is	more	or	less	fully	
developed	with	buildings	and	infrastructure.	The	map	shows	two	areas	with	Valuable	nature	
which	are	green	areas	for	recreation.	 In	the	future,	the	city-island	 is	planned	to	be	further	
developed	and	densified,	except	for	the	cultural	important	areas.		
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The	amount	of	land	in	the	city	Centre	is	limited	to	municipality	and	private	owned.	There	might	
be	potential	places	which	do	not	show	in	the	map,	leftover	places,	unused	land	etc.		
Luleå	city	Centre	which	is	located	in	a	peninsula	with	connections	to	the	suburbs	mainly	by	
bridges,	 has	 lacking	 of	 space	 available	 for	 further	 developments.	 Infrastructure	 for	 traffic	
taking	up	a	lot	of	the	urban	environment.	Large	roads	to	connect	the	city	Centre	with	suburbs	
penetrating	the	city	at	critical	points	to	enhance	the	accessibility	for	traffic	and	services.	
 
According	to	the	municipalities	guidelines	about	usage	of	public	spaces,	cannot	usage	be	for	
only	a	few	but	be	available	to	everyone	(Luleå	Kommun,	2012).	This	means	that	urban	farming	
on	public	spaces	cannot	rely	on	a	business	exclusively	delivering	to	restaurants	but	also	be	
available	for	the	private	market.	
	
For	further	integration	in	the	city,	was	Storgatan	chosen	to	be	the	concept	area	(see	Figure	
31).	Not	only	because	it	is	the	largest	non-car	trafficked	street	in	the	city	Centre	but	that	is	
also	the	most	pedestrian	dense	place,	because	of	the	commerce	placed	along	Storgatan.	

	
	
	
By	placing	the	urban	 farm	within	public	spaces	along	Storgatan	creates	 the	opportunity	 to	
deliver	to	restaurants	in	close	proximity	but	also	to	establish	a	market	for	private	persons.	This	
area	is	one	of	the	denser	housing	areas	and	is	also	housing	a	transportation	hub.	People	who	
are	traveling	through	the	city	Centre,	private	or	public,	have	the	opportunity	to	stop	by	at	an	
eventual	drop-zone	to	pick	up	deliveries.		
	
To	locate	suitable	areas	within	the	public	spaces	a	visual	inspection	was	made.	See	following	
pages.
	 	

Figure 31: Map showing the central parts of Storgatan and the chosen concept area. Map taken 
from http://kartor.lulea.se/kommunkarta/ 



 
 

43 

 
There	are	several	places	in	the	city,	where	
open	parking	lots	are	located.	These	places	
could	be	used	 for	 farming,	but	 it	 requires	
an	incentive	to	spare	the	parking	lots.	One	
weakness	in	using	these	spaces	is	the	small	
space	 available,	 and	 the	 cost	 in	 term	 of	
parking	 space.	A	 threat	 could	be	 that	 the	
farm	is	looking	misplaced	and	unnatural	in	
a	parking	lot.	
 
 
 
 
 
 
 
 
Along	the	car	trafficked	parts	of	Storgatan	
is	 smaller	 commerce	 situated	 on	 street	
level.	 Restaurants,	 grocery	 stores	 and	
smaller	 boutiques.	 Two-filed	 roads	 with	
parking	 lots	 along	 the	 side	 in	 either	
direction.	 To	 cultivate	 in	 these	 spaces,	 is	
the	amount	of	space	available	for	farming	
restricted.	The	parking	lots	are	narrow	and	
to	not	make	the	public	space	to	shady	the	
height	of	the	farm	cannot	be	too	high.	
 
 
 
 
 
 
 
 
The	 main	 commercial	 street	 is	 24-meter	
wide	and	is	mixed	used	by	pedestrians	and	
cyclists.	The	street	along	the	facades	of	the	
buildings	 are	 for	 pedestrians	 while	 the	
middle	of	the	street	is	for	pedestrians	and	
cyclists.	 These	 open	 area	 is	 used	
throughout	 the	 year	 for	public	 and	policy	
activities.	 Farmer's-	 and	 food	 market,	
demonstrations,	terraces	etc.  
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The	 non-car	 trafficked	 parts	 of	 Storgatan	
are	 offering	 restaurants,	 boutiques	 and	 a	
few	 shopping	 malls,	 all	 accessible	 from	
street	 level.	 Most	 buildings	 consist	 of	
apartments	 or	 offices	 at	 higher	 levels.	
Along	Storgatan	are	a	few	cultural	valuable	
buildings	 situated,	 for	example	 the	house	
of	science	and	the	Ebenezer	church	which	
can	be	seen	to	the	right,	 in	the	picture	to	
the	left.	 	 	 	
	 	 	 	 	
	 	 	 	 	
	
	
As	 mentioned	 before,	 the	 street	 is	 24	
meters	wide	and	enriched	with	tree	allies.	
From	buildings	facades	to	the	tree	alley	is	
the	measure	 6	meters.	 Between	 the	 tree	
allies	is	the	dimension	12	meters.	
The	6	meters	wide	routes	along	the	façade	
runs	without	any	barriers,	but	in	the	wider	
Centre	part	of	the	street	are	different	kinds	
of	 speed	barriers	 like	 the	ones	showed	 in	
the	picture	to	the	left.   
     
     
     
     
     
     
     
     
    
 
The	 largest,	open	air,	public	parking	 lot	 is	
situated	between	the	house	of	culture	and	
the	Strand	mall.	Strategically	placed	at	the	
city	 entrance	 from	 European	 road	 4	 and	
Bodenvägen.	 If	 there	 is	any	 incitement	 to	
narrow	 the	 amount	 of	 parking	 lots,	 this	
place	could	allow	for	a	larger	dimension	of	
the	 urban	 farm.	 By	 using	 two	 or	 more	
adjacent	parking	
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There	are	places	along	Storgatan	 that	are	
unused.	 These	 spaces	 might	 be	 for	
recreational	 purpose	 during	 summer,	 but	
not	in	winter	time.	Some	places	seem	to	be	
oversized	 to	 its	purpose.	One	 strength	by	
using	these	spaces	for	urban	farming	is	the	
marketing	 advantages.	 The	 urban	 farm	
would	 be	much	more	 exposed	 to	 people	
doing	their	shopping	or	just	traveling	past	
the	farm	on	a	daily	basis.
	
	
	
	
	
Analysis	
The	conclusion	from	the	visual	inspection,	is	that	Storgatan	should	be	further	analysed	to	find	
solutions	for	placing	the	container	farm	along	the	commercial	street.	This	is	because	of	the	
larger	street	space	compared	to	other	streets	in	the	area,	and	the	larger	amount	of	people	
moving	 there.	 These	 two	 aspects	 are	 making	 Storgatan	 a	 more	 suitable	 space	 for	 urban	
farming	in	public	spaces.	Mainly	because	it	seems	to	be	the	most	accessible	place,	and	it	offers	
a	greater	amount	of	space	than	other	streets.	
	
The	situation	of	Storgatan	is	placed	in	west-east	direction,	and	therefore	is	the	southernmost	
part	of	Storgatan	more	suitable	to	place	a	container	to	avoid	shadowing	caused	by	the	farm.	
If	the	farm	is	supposed	to	be	using	natural	sunlight	the	northernmost	part	of	Storgatan	will	be	
more	suitable.	In	the	latter	case,	there	might	be	an	interest	conflict	between	public	recreation,	
terraces	and	the	container	farm.	
	
Power	outlets	have	been	 spotted	along	 Storgatan	which	 could	provide	 the	 container	with	
electricity.	
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4.	Concept	development	
Based	on	collected	information	and	inspiration	from	literature	review	and	reference	objects	is	
a	 concept	 for	 urban	 farming	 constructed	by	using	qualities	 from	 Idea	work	 (Carlsen	et	 al.,	
2012).	This	concept	is	not	designed	for	one	specific	location	and	is	portable	and	flexible.	The	
concept	can	be	viewed	as	a	tool	and	is	based	on	hydroponic	solutions	for	growing	crops	indoor.  
	
4.1	Zooming	out	
“Stepping	 back	 from	 immersion	 in	 data	 and	 analysis	 of	 ideas	 of	 particulars	 to	 big	 picture	
thinking,	letting	go	of	details,	and	seeking	the	simplifying	core”	(Arne	Carlsen,	Stewart	Clegg	
2012,	p.	65)	
	
What	is	the	largest	context	in	which	this	will	have	an	effect?	
Because	of	the	long	and	severe	winters	 in	Luleå,	with	temperatures	below	zero	during	five	
months	 a	 year,	 the	 container	 needs	 insulation.	 As	mentioned	 before,	 there	 is	 established	
container	farms	operating	in	cold	climates	already.	Therefore,	it	is	assumed	to	be	possible	to	
use	these	kind	of	farms	as	a	tool	in	integrating	urban	farming	in	winter	cities.	
	
Luleå	city	Centre	 is	 today	 lacking	of	defined	space	available	 for	urban	 farming.	The	area	 is	
planned	to	be	densified	in	the	future,	but	it	is	also	mentioned	in	the	municipality	vision	that	
private	gardening	 should	be	 taken	 into	 consideration.	Although	development	of	 a	 tool	 for	
integrating	urban	farming	is	not	strictly	benefiting	private	gardening,	it	is	benefiting	private	
household’s	 consumption	 of	 locally	 grown	 food.	 Which	 could	 be	 one	 incitement	 for	
developing	a	concept	for	integrating	these	kinds	of	tools.	
	
In	this	work	was	Storgatan	chosen	as	the	best	suitable	place	for	further	developing	a	concept	
for	integrating	urban	farming	in	winter	cities.	By	using	IT	tools	like	the	one	(Rizzo	et	al.,	2018),	
has	developed,	a	more	precise	location	can	be	generated.	This	could	benefit	the	efficiency	of	
the	farm	by	allowing	it	to	take	usage	of	excess	heat	or	a	more	suitable	micro	climate.		
	
What	does	a	future	perfect	situation	look	like	if	this	idea	succeeds?	
The	IT	tool	developed	by	(Rizzo	et	al.,	2018)	together	with	weather	analyses	and	micro	climate	
assessments	could	benefiting	the	operation	of	winter	city	urban	farming.	By	developing	more	
knowledge	about	how	crops	can	be	cultivated	in	urban	locations,	what	crops	can	be	cultivated	
and	where	the	most	suitable	locations	are.		
	
The	business	model	which	Curtis	Stone	is	working	with,	HR-farming,	is	what	I	believe	is	the	
most	suitable	for	an	urban	farm	in	a	winter	city.	To	maximize	revenue	and	minimize	the	effort	
of	keeping	control	of	the	climate	it	seems	to	be	most	suitable	to	keep	a	narrow	number	of	
crops,	with	similar	needs	in	terms	of	temperature,	humidity	and	maintenance.	Because	of	the	
abundance	of	light	during	summer	and	the	long	and	severe	winters	it	would	not	be	efficient	
to	apply	his	farming	method	in	Luleå.		
	
Controlled	 environment	 farming	 like	 the	 Food	pedalers	 in	Vancouver	 seems	 like	 the	most	
suitable	establishment	for	the	city	core	of	Luleå.	These	types	of	container	farms	could	either	
be	cultivating	microgreen,	leafy	greens	or	mushrooms.	As	long	as	the	right	climate	conditions	
is	 able	 to	 be	 achieved	 inside	 the	 container.	 One	 container	 cultivation	 like	 this	 that	 are	
operating	in	cold	climate	is	presented	in	chapter	2.2.4,	and	is	according	to	themselves	able	to	
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provide	 the	crops	with	a	 suitable	environment.	This	 container	 cultivation	 is	operating	at	a	
location	where	food	transports	are	expensive	and	this	solution	is	a	cheaper	alternative.	This	
maybe	might	 not	 be	 the	 case	 in	 a	 city	 like	 Luleå,	who	 has	 an	 established	 food	 supply	 by	
transport	to	grocery	stores.	
	
The	 concept	of	 cultivating	 crops	without	 soil,	 by	hydroponic	 is	not	a	new	method	but	 the	
technique	 is	 in	 a	 phase	 of	 rapid	 development	 since	 the	 last	 decades.	 By	 combining	 this	
cultivation	 technique	with	 tools	 for	 automatization,	 and	more	 developed	 grow	 lights	 and	
insulation	for	better	efficiency,	the	future	could	bring	a	larger	incentive	for	using	these	kinds	
of	tools.	Sweden	do	have	an	old	culture	of	urban	agriculture	and	it	has	shown	to	be	benefiting	
a	 circular	 economy	 in	 the	 city.	 Urban	 farming	 has	 although	 shown	 to	 be	 benefiting	 other	
values	as	well,	social,	ecological	and	 in	health.	Which	 is	why	there	seem	to	be	of	value	for	
further	development	of	this	concept.	
	
4.2	Craving	wonder	
“The	sensuous	experience	of	being	in	a	mystery,	a	combination	of	feeling	startled	and	engaging	
in	 passionate	 search.	 Wonder	 underpins	 all	 imagination,	 empathy,	 and	 deep	 interest	 in	
anything	beyond	self.”(Arne	Carlsen,	Stewart	Clegg,	2012,	p.	84)	
	
This	concept	is	planned	to	be	portable.	The	reason	is	to	make	the	impact	from	the	urban	farm	
to	the	surrounding	environment	as	easy	as	possible.	By	making	it	portable	and	space	efficient	
I	want	 to	 create	 something	 that	 feels	more	as	a	 tool	 than	an	 installation.	Consider	 it	 as	 a	
farmer’s	 market	 container	 standing	 in	 the	 city,	 that	 can	 stand	 there	 for	 years,	 but	 the	
container	can	be	moved	if	it	ever	needs	too.	
	
To	make	this	a	tool	for	the	city	I	want	everybody	to	be	able	to	interact	with	the	farm.	People	
should	be	able	to	know	what	is	going	on	in	the	farm.	To	know	what	is	growing	at	the	moment,	
when	it	will	be	harvested	and	be	able	to	buy	greens.		
	
In	order	to	develop	the	concept	farm,	a	conceptual	toolbox	and	the	aspects	of	the	concept	is	
structured	as	following;	
 
Conceptual	tools	
Shipping	containers	
Attachable	insulation	for	the	container	
Hydroponic	tools	
Technical	installations	for	environmental	control	and	interaction	
Computer	based	automatization	
	
When	using	this	conceptual	toolbox	there	are	two	perspectives	of	aspects	to	consider.	The	
outer	aspects	of	this	concept	are	delimiting	the	inner	in	terms	of	size	and	usage.	To	be	able	to	
create	something	that	can	be	used	as	an	urban	farm,	and	still	be	portable,	the	concept	needs	
to	be	large	enough	for	farmers	to	operate	the	farm,	small	enough	to	fit	in	public	spaces,	and	
rigid	enough	to	be	moved.	
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The	two	aspects	of	the	concepts	
1. Outer	aspect	
• Amount	of	available	space	
• What	solutions	can	fit	inside	the	space	
• Harmony	to	the	city	
• Maintenance	

	
2. Inner	aspect	
• Providing	micro	climate	suitable	for	cultivating	
• Container	construction	
• Suitable	technical	installations	
• Maintenance	

	
Arguments	for	the	concept,	and	the	chosen	solutions	
From	what	has	been	detected	by	literature	and	observations,	is	that	this	concept	is	not	going	
to	be	able	 to	benefitting	 from	relying	on	natural	 light.	 It	would	 therefore	be	preferable	 to	
place	a	container	farm,	where	there	is	the	most	shadow	in	the	street	space.	This	is	mainly	to	
lessen	the	shadowing	by	the	container,	but	also	to	give	the	container	as	cool	environment	
during	summer	times	as	possible.	This	is	also	a	solution	to	making	it	possible	to	grow	leafy	
green	crops	during	summer	time,	when	the	abundance	of	sunlight	normally	would	make	this	
hard.	
	
According	to	Saeed	Ebrahimabadi	et	al.	 (2015),	would	a	street	 like	Storgatan	be	benefiting	
from	a	design	based	on	a	sun	radiation	study	during	Mars-April.	And	the	location	of	this	tool	
should	be	based	on	the	sun/shadow	study	during	these	months.	For	further	efficiency	could	
the	 IT-tool	 developed	 by	 Agatino	 Rizzo	 et	 al,	 show	 where	 the	 container	 farm	 could	 be	
benefiting	from	excess	heat.	
	
Since	the	lights	will	not	only	be	needed	during	winter,	but	during	summer	too,	the	heat	might	
be	a	problem.	By	placing	the	container	farm	in	shadow,	there	is	one	less	factor	that	heats	the	
cultivation.	This	is	still	not	a	disadvantage	during	winter	since	the	sun	radiation	is	assumed	to	
be	negligible	during	the	coldest	months.		
	
An	example	 in	Luleå	 is	along	 the	south	 facades	of	
Storgatan.	Since	the	street	is	placed	in	an	east-west	
direction,	the	southernmost	façade	is	in	shade	most	
of	the	day.	This	placement	should	not	rival	with	sun	
exposure	 for	people	using	 the	public	 spaces	along	
Storgatan,	and	thereby	not	difficult	public	usage	for	
recreational	purposes.	
	
	
	
	 	

Figure 32: The chosen location for the conceptual urban farm, 
Storgatan, Luleå. Map taken from http://kartor.lulea.se/kommunkarta/ 
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4.2	Generative	resistance	
“Aknowledging	doubt,	friction,	anomalies,	and	critique,	not	as	noise	to	be	avoided,	but	levers	
to	 question	 the	 given	 and	 enhance	 imagination	 in	 everyday	 work.”(Arne	 Carlsen,	 Stewart	
Clegg,	2012,	p.	198)	
	
The	overall	resistance	to	this	concept	is	the	proportions	that	has	been	chosen	to	be	focusing	
on.	This	concept	is	a	small-scale	operation	which	might	be	hard	to	understand	the	value	of.	
Why	should	these	kinds	of	functions	be	operating	where	people	live,	instead	of	as	extensions	
to	larger	industries	or	in	the	outskirts	of	the	cities.	Where	there	is	more	space	and	cheaper	
land.	The	sustainability	of	this	concept	has	not	been	investigated,	but	the	most	economically	
sustainable	way	 seems	 to	 be	 to	 integrate	 urban	 farming	 differently	 than	what	 have	 been	
studied	in	this	degree	project.		
	
4.2.1	Resistance	regarding	outer	aspects	
Luleå	city	Centre	is	today	lacking	of	defined	space	available	for	urban	farming.	What	might	be	
the	largest	adversity	of	the	outer	aspects	is	whether	or	not	there	will	be	any	possibility	for	
usage	of	public	spaces	at	all.	The	developed	concept	is	merely	a	fantasy	since	this	option	is	
only	 assumed	 to	be	working.	 For	 further	 development	of	 this	 concept	 is	 attention	 among	
leading	organs	in	local	policy	and	municipality	needed,	for	development	of	guidelines	for	such	
usage.	
	
Connection	to	municipality	water	and	electricity	network	will	not	be	considered.	The	thought	
is	to	keep	the	concept	as	simple	as	possible,	without	high	voltage	installations	or	large	systems	
of	pipes.	Water	usage	is	assumed	to	be	low	enough	for	farmers	to	bring	water	by	car	to	fill	an	
installed	 reservoir.	Electricity	will	be	assumed	to	be	available	by	an	extension	cord.	This	 is	
something	that	might	be	theoretically	possible,	but	maybe	not	be	working	practically.		
	
4.2.2	Resistance	regarding	inner	aspects	
The	largest	adversity	regarding	the	inner	aspects	has	been	according	to	the	assumed	energy	
consumption.	What	has	been	studied	in	this	work	is	only	the	amount	of	electricity	needed	to	
power	the	grow	lights.	Which	is	only	a	part	of	what	is	needed	to	provide	the	cultivation	with	
a	suitable	environment.			
	
Something	that	can	be	assumed	is	that	the	amount	of	energy	used	to	power	this	urban	farm	
is	going	to	be	high.	To	make	a	fair	assessment,	this	needs	to	be	set	in	relation	to	the	amount	
of	 energy	 needed	 to	 transport	 the	 same	 kind	 of	 product	 from	 another	 location.	Which	 is	
something	that	has	not	been	investigated.		
	
Workflow	and	ergonomics	 for	 those	who	are	 supposed	 to	be	working	 in	 these	conceptual	
urban	farms	might	not	be	good	enough.	This	is	aimed	to	be	considered	in	the	design	by	using	
space	efficient	and	moveable	interiors.		
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4.3	Getting	physical	
“Moving	from	over-dependence	on	electronic	media	and	towards	materializing	and	visualizing	
ideas	 in	 artifacts,	 touching	 ideas,	 sketching	 ideas,	 gesticulating	 around	 ideas,	 and	moving	
while	doing	idea	work.”	(Arne	Carlsen,	Stewart	Clegg,	2012,	p.	140)	
	
From	the	spatial	analysis	of	Luleå	there	is	no	obvious	space	to	base	the	outer	dimensions	on.	
Since	the	farm	need	to	be	functional	in	terms	of	cultivation	and	harvesting,	spaces	for	both	
functions	need	to	be	available	 inside	the	farm.	Therefore,	are	a	20-feet	shipping	container	
chosen	 to	 provide	 space	 for	 the	 cultivation,	 and	 a	 smaller	 10-feet	 shipping	 container	 for	
workspace	when	harvesting.	Altogether	this	is	giving	a	length	of	30	feet,	or	9,14	meters	and	a	
width	of	2,44	meters.	Without	additional	insulation.	
 
The	 reason	why	 not	 everything	was	 chosen	 to	 fit	 inside	 one	 40-feet	 shipping	 container	 is	
because	of	transportation-	and	heat	efficiency.	When	moving	the	container	farm,	these	could	
be	moved	separately	on	two	smaller	trucks	that	are	able	to	go	in	more	narrow	spaces.	And	
the	purpose	of	having	two	separate	containers	for	cultivating	and	harvesting,	is	because	the	
workspace	will	not	be	used	occasionally	and	will	therefore	not	need	as	much	heating.	During	
times	when	the	workspace	is	not	used	it	does	not	have	to	be	heated,	and	energy	can	be	saved	
by	only	heating	the	cultivation 
  

Figure 33: Illustration of 2,5 times 9,14-meter impact in the city space of Storgatan. Map from 
http://kartor.lulea.se/kommunkarta/ 
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The	 hydroponic	 installation	 that	 has	 been	 chosen	 in	 this	 concept	 is	 developed	 by	 Bright	
Agrotech.	The	Zipfarm	and	zipwalls	makes	farming	in	small	spaces	more	efficient	with	help	by	
vertical	towers	with	drip	irrigation.		 	
 

	
The	cultivation	is	large	enough	to	produce,	according	to	the	company’s	own	estimation	tool	
(BrightAgrotech,	2018),	1461kg	herbs	or	2045kg	leafy	green.	These	numbers	should	not	be	
considered	as	facts	but	a	rough	estimation	of	what	the	farm	is	capable	of	producing.	Within	
the	 cultivation	 area	 is	 also	 the	 nursery,	 which	 is	 a	 simpler	 aggregate	 hydroponic	 system.	
Beneath	the	nursery	is	the	nutrient	reservoir	placed,	which	is	able	to	hold	about	500	liters	of	
nutrient	solution.	Next	to	the	reservoir	is	the	atomization	computers,	it	is	recommended	to	
have	the	pH	and	nutrient	control	in	close	proximity	to	the	reservoir	to	get	as	good	view	of	the	
nutrient	condition	as	possible.			
	
Along	the	walls	are	the	zipwalls,	holding	32	towers.	On	the	floor	is	two,	wheeled	racks	placed	
holding	30	towers	each.	Holding	a	total	number	of	92	towers.	This	might	be	slightly	too	narrow	
and	16	towers	might	have	to	be	removed	to	provide	a	more	suitable	condition	for	the	crops.	
The	zipwalls	along	one	side	is	recommended	to	be	removed	in	that	case.	
	
The	workspace	has	space	for	harvesting	the	crops	from	the	towers,	and	packaged	products	
can	be	stacked	on	the	shelf	above	and	under	the	working	bench.	During	warmer	days	might	a	
refrigerator	be	needed,	to	keep	the	products	fresh.	This	could	be	solved	with	a	delivery	truck	
or	car,	with	coolers.	
	
Exteriors	is	made	more	appealing	by	placing	the	ventilation	system	on	the	roof,	and	by	adding	
a	more	aesthetic	façade	material.	Two	screens	have	been	placed	to	be	facing	the	most	public	
area	where	 the	 farm	 is	placed.	One	 large	 screen	 showing	either	a	 video	of	 the	process	of	
producing	crops,	or	with	a	combination	of	cameras	on	the	inside	streaming	a	live	view	of	the	
cultivation.	This	is	to	achieve	a	“greenhouse	feeling”	of	the	container	farm,	where	people	is	
invited	to	look	inside,	and	too	know	what	is	happening	inside	the	container.	The	second	screen	
is	meant	to	be	an	application	where	people	should	be	able	to	order	products.	To	see	status	of	
the	next	delivery,	and	if	there	are	any	available	products	to	buy.	
	
4.3.1 Design proposals	is	presented	on	the	next	page.	

Figure 34-35: The Zipfarm and Zipwall 
developed by Bright Agrotech retrieved 
from https://zipgrow.ca 

Figure 13 
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4.4	Technical	analysis	of	the	conceptual	tool	
 
Providing	micro	climate	suitable	for	cultivating	
In	 order	 to	provide	 the	 cultivation	with	 a	 suitable	 environment	on	 a	 year-round	basis	 the	
container	 needs	 insulation.	 This	 will	 add	 a	 thickness	 of	 the	 wall	 and	 making	 the	 outer	
dimensions	 larger.	The	insulation	could	be	attached	when	the	containers	are	placed	at	the	
specific	 location	 for	 the	urban	 farm	to	operate	on,	and	thereby	making	 the	 transportation	
easier.	This	would	also	prevent	gaps	in	the	insulation	between	two	adjacent	containers.	
	
In	order	to	keep	the	temperature	during	colder	periods	of	the	year	heating	is	needed	inside	
the	container.	The	hydroponic	system	which	have	been	chosen	for	this	concept	comes	with	
24	 Lumigrow	 Pro	 325	 LED	 growing	 lights.	 These	 lights	 consume	 7,8KW	 together,	 and	 are	
generating	heat.	Depending	on	how	much	heat	they	are	providing	to	the	space,	additional	
radiators	 might	 be	 needed.	 The	 lamps	 will	 only	 be	 on	 for	 about	 12	 hours	 per	 day,	 and	
therefore	will	extra	heating	be	needed	during	the	hours	when	the	lights	are	off	any	way.		
	
The	growing	lights	chosen	in	this	conceptual	tool	is	assumed	to	be	providing	the	cultivation	
with	a	suitable	light	condition	for	growing	crops.	
	
Container	construction	
The	structure	that	was	 finally	chosen	 in	 this	concept	 is	based	on	High	cube	 (HQ)	shipping-
container.	The	cultivation	is	planned	to	be	inside	a	20	–feet	HQ	shipping	container,	and	the	
work	 space	 in	 a	 10-feet	 HQ	 shipping	 container.	 These	 containers	 are	 slightly	 higher	 than	
regular	ones,	which	was	necessary	to	provide	extra	height	for	the	vertical	farm.	Since	these	
are	made	for	shipping	they	are	assumed	to	be	portable.	
	
Rough	production	estimation	
The	 hydroponic	 tools	which	 is	 used	 for	 growing	 in	 this	 container	 are	 developed	 by	 Bright	
Agrotech	 and	 is	 called	 the	 Zipfarm	 and	 Zipwall.	 According	 to	 technical	 specifications	 has	
estimations	of	the	production	and	energy	consumption	been	calculated.		
	
According	to	their	recommendations	are	60	towers	in	12m2	suitable	for	indoor	farming.	Which	
is	 slightly	 less	 than	what	 the	 20-foot	 container	 provides.	 The	 number	 of	 towers	 has	 been	
densified	in	this	concept,	with	wall	mounted	towers	as	well	(Zipwalls).	This	was	mainly	to	make	
use	of	as	much	space	as	possible	in	the	container.	Giving	a	total	number	of	92	towers	in	the	
container.	These	towers	are	combined	with	24	Lumigrow	Pro	325	LED	growing	lights.	Each	of	
these	growing	lights	requires	2.7amps	at	120v	and	1.3amps	at	240v.		
	
With	a	harvest	cycle	of	3,6	weeks,	where	each	tower	produces	0.016kg	herbs	or	0,62kg	greens	
per	week.	This	concept	farm	with	92	towers	would	on	a	weekly	basis	produce	29kg	herbs	or	
41kg	greens,	giving	an	annual	number	of	1461kg	herbs	or	2045kg	greens.	
	
Based	on	the	numbers	given	by	the	technical	specification	of	the	growing	lights	(see	Appendix	
B)	does	all	24	of	them	require	7,8KW.	The	lamps	need	to	be	on	for	about	12h	per	day,	making	
the	annual	energy	consumption	34	000	KWh.	This	amount	of	energy	would	cost	25	533kr/year	
from	the	local	electricity	distributor,	according	to	the	contemporary	prices.	There	are	slightly	
cheaper	alternatives	if	electricity	is	bought	from	other	places.		
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Except	the	price	of	construction,	start-up	and	possible	additional	heating	cost,	electricity	for	
powering	the	lamps	exclusively	with	other	words,	does	the	cost	of	each	kilograms	of	greens	
have	to	be	13kr	to	break	even.	
	
Maintenance	
By	using	computer	based	controllers	the	concept	farm	will	provide	the	farmer	with	data	by	
remote	alarms	or	 text	messages.	Making	 it	 possible	 to	 carry	out	 all	 the	 functions	 through	
internet	or	phone	connection.	A	magnetic	sensor	which	can	be	attached	to	the	door	can	work	
as	an	intruder	alarm.	The	computer	saves	data	so	that	it	is	possible	to	look	back	to	see	what	
growing	conditions	was	like	when	the	farm	was	unattended.	
	
IntelliClimate	is	a	product	by	American	Hydroponics	which	provides	a	solution	for	controlling	
light,	fans,	dehumidifier,	air-condition,	heater,	CO2	and	humidifier.	The	main	controller	can	
control	 up	 to	 16	 relays,	 where	 each	 relay	 can	 control	 one	 function.	 By	 setting	 target	 or	
overrides	the	controller	knows	when	to	turn	on	or	shut	off	any	of	the	functions.	For	example,	
if	the	outdoor	temperature	is	cooler	than	the	indoor,	the	controller	can	choose	to	cool	the	
room	by	starting	a	fan	instead	of	the	air	conditioner.		
	
IntelliDose	which	also	is	developed	by	American	Hydroponics,	is	a	solution	for	controlling	the	
nutrients	and	pH	level.	A	sample	pot	which	are	filling	from	the	main	reservoir	by	a	pump	going	
day	and	night,	and	drains	back	to	the	reservoir	again.	The	IntelliDose	can	via	connected	refill	
buckets	control	the	amounts	according	to	the	result	from	the	sample	pot.	This	is	a	valuable	
tool	when	growing	leafy	greens	because	it	makes	it	possible	to	set	an	interval	varying	between	
day	and	night	time.		
	
  



 
 

55 

5.	Discussion	and	analysis	
Following	chapter	is	answering	to	research	questions,	discussing	the	choice	of	method,	concept	
development	and	the	result.	In	the	end	of	the	chapter	is	presented	advices	for	further	studies.	
	
5.1	Answering	to	research	questions	
This	chapter	will	conclude	the	result	of	this	degree	project.	According	to	the	sub-questions	will	
the	answer	to	the	main	question	finally	be	presented.	
 
Is	it	possible	to	integrate	urban	farming	in	public	spaces	in	winter	cities?	
	
	 -	What	are	the	climate	and	context	limitations	for	urban	farming	in	winter	cities?	
	

-	Considering	the	space	limitations,	what	urban	farm	technologies	are	most	suitable	
for	a	typical	winter	city?	
	
-Using the case study as a test bed for urban farming in winter cities, what 
design/building concept can be suggested to overcome the above limitations and 
make the best use of the available technologies for urban farming? 

	 	
5.1.1	Sub	question	1.	
What	are	the	climate	and	context	limitations	for	urban	farming	in	winter	cities?	
	 	
The	most	noticeable	limitation	of	farming	in	winter	cities	is	the	temperature	and	amount	of	
natural	light.	These	variables,	are	both	very	important	factors	to	cultivate	crops.	To	ensure	an	
urban	 farm	 to	 operate	 in	 a	 winter	 city,	 more	 than	 just	 during	 the	 months	 when	 the	
temperature	and	light	allows	too,	heating	is	necessary.	Depending	on	what	kind	of	farm,	lights	
might	 also	 be	 needed.	 This	 leaves	 the	 limitations	 in	 the	 hands	 of	 climate	 protection	 and	
cultivation	technology.	
	
Except	for	the	climatic	issue	about	farming	in	winter	cities	are	the	spatial	situation	sometimes	
narrow	in	inner	cities.	Additionally	there	is	a	need	of	seasonal	maintenance,	snow	removal	for	
example.	This	is	defining	the	amount	of	space	available	for	urban	farming,	which	compared	to	
classic	agriculture	is	small.	The	case	study	object,	Luleå,	offers	a	generous	commercial	street	
of	24	meters	 in	width.	The	main	commercial	street,	Storgatan,	seem	to	have	some	unused	
spaces,	with	other	words	spaces	that	are	larger	than	what	is	needed	for	the	purpose.	These	
kinds	 of	 places	 are	 assumed	 to	 be	 present	 in	most	winter	 cities,	 and	 could	 be	 used	 for	 a	
container	farm	as	long	as	there	is	space	enough	for	maintaining	a	safe	environment	for	the	
users	of	the	space.		
	
On	the	other	hand,	could	larger	peri-urban	farms	be	established	in	the	outskirts	of	the	city.	
If	cheaper	land	is	used	in	the	outskirts	of	the	city,	there	seem	to	be	possibilities	to	take	use	of	
excess	heat	from	industries,	and	to	take	use	of	larger	amount	of	land.	But	there	are	still	the	
climatic	issues	regarding	temperature	and	light.	
	
One	more	subtle	adversity	about	using	public	spaces	maybe	might	be	local	politicians	view	of	
the	need	for	urban	farms.	Further	development	of	this	concept	requires	attention	among	the	
leading	organs	in	politics	and	the	municipality.	For	development	of	guidelines	for	such	usage. 	
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5.1.2	Sub	question	2.	
Considering	the	space	limitations,	what	urban	farm	technologies	are	most	suitable	for	a	typical	
winter	city?	
	
Land	in	inner	city	is	more	expensive	compared	to	the	outskirts,	which	requires	the	farm	to	be	
more	space	efficient.	The	economic	balance	between	land	cost	and	revenue	is	meant	to	be	
kept	low,	by	using	free	or	cheap	land.	This	is	the	reason	to	why	public	spaces	have	been	chosen	
to	be	the	most	suitable	solution	for	inner	cities.	By	using	unused	spaces	in	the	city	for	free,	or	
by	paying	 taxes,	 there	 is	no	need	 to	own	 the	 land	where	 the	 farm	 is	operating.	There	are	
however	 aspects	 to	 consider	 when	 using	 public	 spaces,	 where	 land	 is	 planned	 by	 the	
municipality.	For	example,	aesthetic,	social	and	maintenance.	
	
Since	the	climate	in	winter	cities	offers	severe	winters	and	months	of	darkness	it	is	most	likely	
to	rely	on	a	controlled	climate	farm,	or	indoor	farming.	Regardless	of	whether	it	 is	a	larger	
peri-urban	 farm	or	a	 small-scale	 inner	city	urban	 farm.	Since	documents	are	showing	on	a	
higher	efficiency	in	inorganic	hydroponic	techniques,	this	should	be	used	to	make	up	for	the	
production	cost.		
	
A	container	farm	growing	microgreens	does	need	both	heating	and	lights,	which	both	does	
need	electricity	to	function.	But	the	whole	operation	can	fit	in	one	container.	If	mushrooms	
are	cultivated	in	the	containers	it	requires	a	larger	space	because	of	the	more	complex	method	
of	cultivation,	but	requires	no	grow	lights.	Depending	on	the	amount	of	available	space	could	
one	of	these	types	of	cultivations	be	more	or	less	appropriate.	
 
5.1.3	Sub	question	3.	
Using	the	case	study	as	a	 test	bed	 for	urban	farming	 in	winter	cities,	what	design/building	
concept	can	be	suggested	to	overcome	the	above	 limitations	and	make	the	best	use	of	the	
available	technologies	for	urban	farming?	
	
The	main	problem	about	answering	to	this	question,	is	whether	the	municipality	policy	about	
usage	 of	 public	 spaces,	 allows	 it	 or	 not.	 I	 have	 not	 been	 discussing	 this	 with	 the	 Luleå	
municipality	 since	 the	 concept	 is	 not	 fully	 developed,	 and	 for	 further	 development	 this	 is	
needed	to	be	sorted	out.	There	is	room	in	the	local	policy	for	usage	of	public	spaces,	where	a	
container	farm	could	be	assumed	to	be	fitting	in.	But	there	are	also	contradictions	depending	
on	the	classification	of	the	container	farm.	If	the	farm	is	considered	more	of	a	construction	
container,	 and	 the	 farm	 is	 kept	 locked	 it	might	 be	 able	 to	 keep	 the	 farm	 in	public	 spaces	
without	fencing.	Is	the	container	farm	classified	more	of	a	kiosk,	the	dimensions	might	be	too	
small	for	cultivating	year-round.	
	
Luleå	which	 has	 been	 the	 case	 study	 object	 in	 this	 degree	 project	 is	 situated	 in	 an	 arctic	
climate.	 With	 four	 seasons,	 which	 means	 that	 there	 is	 a	 period	 of	 time	 where	 higher	
temperature	occurs,	and	one	with	lower.	Which	means	that	the	container	need	to	protect	the	
farm	from	cold	climate	during	winters,	and	still	be	able	to	keep	the	farm	cool	during	summer.	
Additional	 insulation	 to	 the	 container	 will	 be	 needed	 to	 keep	 a	 good	 inner	 temperature	
without	too	much	excess	heat	is	leaking	out.	The	insulation	will	also	prevent	heat	impact	from	
the	 sunlight	 during	 summer.	 Because	 of	 the	 changing	 weather	 conditions	 over	 the	 year,	
seasonal	maintenance	is	necessary	and	need	to	be	taken	into	account.	
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Because	of	the	climatic	 limitations	 in	Luleå	there	 is	only	one	solution	that	has	been	found.	
That	 is	 indoor	 farming,	 with	 climate	 control	 to	 provide	 a	 sufficient	 environment	 for	 the	
cultivation	year-around.	According	to	the	theory	in	chapter	2.2.1,	is	inorganic	hydroponics	the	
most	space	efficient	cultivation	technique.	Since	the	start-up-	and	operational	cost	is	assumed	
to	be	high,	it	is	of	importance	to	make	use	of	the	space	in	as	high	degree	as	possible.	Which	is	
why	 the	more	 efficient	 technique	 is	 preferred.	 This	 technique	 is	 the	 preferable	 for	 either	
small-scale	urban	farms	or	large	peri-urban	farms.	The	reference	object	from	Vancouver,	Food	
pedalers	 have	 been	 the	 largest	 source	 of	 inspiration	 to	 the	 design	 in	 this	 degree	 project.	
Although	they	are	not	using	the	same	tools	to	cultivate	their	products,	their	container	farm	
has	contributed	with	the	idea	of	a	portable	tool	for	cultivating	in	urban	areas.		
	
There	are	examples	of	container	farms	cultivating	in	cold	climate.	One	of	them	is	presented	in	
chapter	2.2.4.	The	example	that	have	been	found,	is	cultivating	in	places	where	food	is	not	
easily	accessed,	and	might	not	be	classified	as	an	urban	 farm.	Since	 they	are	producing	at	
places	where	transportation	of	food	is	expensive	this	kind	of	farms	is	a	cheaper	alternative	for	
them.	
 
Concluded	is	that	the	container	farm,	as	a	tool,	with	in	additional	insulation	is	able	to	provide	
enough	shelter	for	the	cultivation.	The	technical	and	constructional	aspects	of	the	problem	
about	farming	in	cold	climate	is	proven	to	be	working.	
I	believe	containers	can	be	used	as	a	tool	for	urban	farming	in	cold	climate.	The	impact	on	
nearby	urban	space	is	low,	they	are	portable	and	easy	to	modify.		
	
5.1.4	Main	research	question	
Is	it	possible	to	integrate	urban	farming	in	public	spaces	in	winter	cities?	
	
From	what	has	been	presented	in	this	degree	project,	it	can	be	assumed	that	it	is	possible	to	
integrate	 urban	 farms	 in	 winter	 cities.	 Contemporary	 farming	 techniques	 are	 making	 it	
possible	to	grow	anywhere	as	 long	as	 the	environment	 is	suitable	 for	 the	crops.	There	are	
technical	and	constructional	solutions	to	overcome	the	climatic	issues,	although	the	start-up	
and	operational	cost	might	be	high.	
	
In	this	study	have	the	focus	been	kept	on	how	to	integrate	small-scale	urban	farms.	Something	
that	has	been	found	is	that	there	are	solutions	for	larger	peri-urban	farms	as	well.	Hydroponics	
is	a	scalable	solution	and	if	the	farm	is	placed	somewhere	where	it	can	take	use	of	excess	heat,	
this	might	be	a	more	economically	sustainable	solution.	Since	contemporary	technologies	are	
making	 it	possible	to	grow	crops	without	natural	sunlight	the	urban	farms	could	be	placed	
anywhere,	in	abandoned	warehouses,	cellars	or	inside	the	shopping	malls.	Larger	urban	farms	
maybe	would	be	more	efficient	in	terms	of	product/operation	cost.		
	
Something	that	could	be	assumed	in	the	future,	is	that	the	technology	for	growing	indoors	will	
be	 streamlined.	 This,	 along	 with	 a	 future	 milder	 climate,	 better	 insulation	 materials	 and	
refined	methods	to	identify	the	best	suited	places	for	these	types	of	activities,	could	enhance	
the	incentives	for	utilizing	these	types	of	cultivation	tools	in	public	places	in	winter	cities.	
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Finally,	what	limits	the	concept	developed	in	this	work	to	just	being	merely	a	fantasy,	is	that	
it	is	still	unclear	how	municipalities	look	at	this.	If	they	consider	it	inappropriate	to	use	public	
places	for	cultivating	in	central	parts	of	the	city,	the	conditions	change.	These	types	of	tools,	
on	the	other	hand,	are	not	only	applicable	in	central	parts	of	winter	cities,	but	can	of	course	
be	placed	on	a	private	plot.	But	 the	 idea	with	 the	 concept	was	 to	 create	a	 tool	 for	urban	
planners	to	integrate	urban	farms,	and	therefore	the	concept	remains	weak	given	the	current	
policy	for	usage	of	public	space.	
	
5.2	Choice	of	method	
The	 method	 used	 initially	 was,	 "Case	 study	 design"(Yin,	 2013).	 The	 idea	 was	 initially	 to	
investigate	 how	 other	 urban	 farms	 operates	 in	 similar	 climate	 conditions	 as	 in	 Northern	
Sweden.	By	studying	the	different	farms	as	separate	individuals	to	read	out	the	different	types	
of	tools	and	methods	which	could	be	best	suited	for	a	subarctic	climate,	as	well	as	being	able	
to	 fit	within	 the	 spatial	 constraints	of	a	 city.	According	 to	Robert	K	Yin,	a	 case	 study	 is	an	
empirical	study	of	current	phenomena	in	its	real	context,	and	especially	when	the	boundaries	
between	phenomenon	and	context	are	unclear.		
	
This	proved	to	be	difficult	to	implement	when	the	knowledge	bridge	between	phenomenon	
and	context	in	this	case	proved	to	be	too	great	for	me	in	this	work.	The	variations	in,	above	
all,	 the	 climate	 was	 too	 large	 and	 it	 was	 therefore	 difficult	 to	 investigate	 how	 this	 could	
contribute	to	the	basis	for	the	preliminary	study.	However,	these	reference	objects	remained	
in	the	report	and	are	presented	in	chapter	3.6,	mainly	because	they	have	contributed	with	
inspiration.	
	
The	method	that	was	finally	used	in	this	degree	project	is	presented	by	the	literature”	Idea	
work”.	 To	 find	 a	method	which	was	 comfortable	 to	 work	 with	 according	 to	 the	 research	
question	was	initially	hard.	But	this	method	allowed	to	use	a	creative	process	of	thinking,	to	
work	with	the	information	and	present	a	concept	proposal.	What	caught	my	attention	to	the	
method	was	a	citation	by	Marianne	Sætre,	
“creativity	is	a	place	one	arrives	to,	only	after	having	done	a	lot	of	prepping,	a	room	that	you	
can	enter	only	after	lots	of	effort,	and	a	place	that	some	people	never	manage	to	access.	You	
do	not	just	walk,	freely,	into	that	room:	in	order	to	enter	you	have	to	be	able	to	seek,	confront,	
and	resist.”	
	
The	information	collected	during	the	initial	work	on	the	case	study	method	was	still	useful	as	
this	became	part	of	the	"prepping"	of	the	method	of	"Idea	work".	The	main	reason	I	chose	
this	method	was	because	I	did	not	think	I	found	enough	information	from	current	research	
and	references.	I	felt	like	I	had	stuck	and	this	method	opened	up	for	me	to	freely	study	the	
subject,	and	from	what	knowledge	the	literature	gave	me,	and	my	own	experiences,	I	was	able	
to	draw	up	a	concept	at	a	final	stage.	The	concept	was	strengthened	by	the	thought	exercises	
that	the	qualities	gave	me.		
		
Of	 the	 ten	 qualities	 presented	 in	 Idea	 work	 was	 only	 a	 few	 implementable	 in	 this	 work.	
Because	 some	 qualities	 are	 based	 on	working	 and	 developing	 in	 group.	 Since	 this	 degree	
project	was	made	by	only	one	author	it	was	hard	to	implement	those	kinds	of	qualities.	This	
made	 some	 conclusions	 hard	 to	 verify	 and	 a	 feeling	 of	 subjectivity	 was	 always	 present.	
Development	of	the	concept	would	have	been	easier	if	there	was	a	group	of	people	to	work	
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with,	to	storm	ideas	and	create	a	creative	environment	to	generate	ideas	within.	Some	of	the	
qualities	that	would	have	enhanced	to	result	of	this	degree	project	is:	
	
Prepping,	by	discussing	problems	in	a	group	more	aspects	is	taken	into	account	with	help	of	
the	 diversity	 of	 thoughts	 and	 experiences	 of	 the	 participants.	 This	 would	 have	made	 the	
considerations	easier	during	this	project.	
	
Liberating	laughter,	since	I	have	been	working	alone	there	has	been	no	room	to	play	around	
with	the	ideas	in	the	same	way	as	possible	when	working	in	a	group.	This	could	have	made	
the	amount	of	ideas	generated	more	thoughtful	and	innovative.	
	
Something	that	I	felt	could	be	a	disadvantage	with	this	method	is	that	it	has	not	been	able	to	
live	up	to	its	full	potential	in	my	work,	since	I	mainly	have	been	working	by	myself.	When	I	
have	brain	 stormed	 ideas	with	others,	have	mostly	been	with	people	who	are	not	as	well	
familiar	with	the	subject	as	myself.	Therefore,	 this	method	can	be	considered	weak	 in	this	
case.	
	
Other	methods	that	has	been	a	part	of	my	education	is	Carmona,	Cullen	and	Lynch.	None	of	
these	methods	has	been	useful	in	this	degree	project	since	the	research	question	does	not	
regard	the	image	of	the	city	or	connection	to	surrounding	buildings.	
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5.3	Concept	development	
Since	my	master	is	urban	planning,	was	the	kind	of	data	and	usage	of	space	in	this	concept,	
hard	to	evaluate	according	to	what	tools	I	have	been	taught	to	work	with.	This	initial	concept	
is	more	of	a	product	design	which	maybe	might	be	used	as	a	tool	for	urban	planners	to	find	
solutions	 in	 bringing	 urban	 farming	 into	 winter	 cities.	 Even	 though	 information	 regarding	
implementation	of	this	concept	was	available	in	documents	regarding	land	usage	made	by	the	
municipality.	I	look	at	my	work	as	a	crossing	between	engineering	and	urban	planning.	
	
Since	the	purpose	of	this	tool	is	to	produce	food	and	to	enable	urban	farming	in	the	winter	
city,	 there	are	 some	aspects	of	 the	 result	 that	needs	 further	 investigation.	Because	of	my	
background	is	lacking	knowledge	in	agriculture	has	techniques	regarding	the	work	for	growing	
crops	been	generalized,	and	might	be	in	need	of	further	investigation	to	ensure	the	possibility	
of	production.	
	
The	policy	about	using	public	space	is	not	mentioning	anything	like	urban	farming.	Which	is	
understandable,	 but	 for	 future	usage	of	 urban	 farms	 in	 public	 spaces	 this	will	 be	needed.	
During	this	work,	has	opportunity	for	usage	of	public	spaces	been	taken	for	granted.	If	it	shows	
not	possible,	these	kinds	of	tools	could	be	used	in	private	land	by	people	willing	to	invest	in	
this	kind	of	business.	Modifications	of	the	exterior	is	easy	and	the	concept	could	be	developed	
into	something	than	can	be	stacked	and	placed	in	many	different	arrangements.	Making	the	
concepts	divers.	Similar	solutions	have	been	found	to	be	able	to	cultivate	 in	cold	climates,	
although	they	might	not	be	aesthetical	enough	to	be	placed	in	public	spaces	for	 long	term	
usage.	
	
The	development	of	the	design	proposal	was	initially	aiming	to	find	solutions	for	keeping	both	
cultivation	and	workspace	inside	the	same	structure.	This	was	found	to	be	logistically	hard	to	
do	because	of	the	small	spaces	available,	and	as	soon	as	the	final	design	proposal	was	tried	
out	this	felt	more	natural.	The	idea	is	to	keep	the	concept	scalable	by	using	one	container	for	
each	function,	and	making	it	possible	to,	for	example,	combine	two	cultivation	containers	with	
one	workspace.	During	the	process	of	developing	the	design	proposal	was	also	one	alternative	
to	construct	the	container	out	of	cross	laminated	timber.	A	concept	of	this	was	made	but	when	
calculating	the	weight	of	the	construction,	and	it	showed	a	number	of	7	tons,	this	idea	was	
scrapped.	
	
Based	on	the	container	structures	was	then	different	arrangements	of	cultivation	solutions	
tried	out	 inside	the	containers.	A	balance	between	efficiency	and	ergonomics	were	always	
present	during	this	part	of	development.	The	final	proposal	was	chosen	because	of	the	flexible	
solution	with	grow	lights	on	rails,	making	it	possible	to	move	these	when	it	is	time	to	harvest.	
In	 combination	with	moveable	 racks,	 space	 can	be	made	occasionally.	While	on	 the	other	
hand,	most	of	the	space	is	used	exclusively	for	cultivating	while	there	is	no	need	for	people	to	
move	in	the	container.		
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5.4	Conclusion	
Based	on	analysis	of	the	theory	chapter	and	reference	objects,	a	concept	is	developed	that	
shows	 that	 there	 are	 opportunities	 for	 further	 development,	 for	 a	 concept	 of	 integrating	
small-scale	urban	farming	in	public	spaces	 in	winter	cities. This	conclusion	should	be	taken	
with	care.	I	do	not	have	any	knowledge	in	cultivating	and	the	numbers	used	in	this	report	is	
either	based	on	company’s	own	numbers,	or	rough	estimations.	Therefor	is	there	a	risk	for	
this	degree	project	to	be	paradox,	since	the	references	and	inspirations	might	be	special	cases.		
	
However,	it	can	be	concluded	that	it	is	possible	to	grow	crops	in	winter	cities.	There	are	various	
of	technical	and	constructional	solutions	developed	today	to	overcome	any	climatic	barrier.	
Leaving	only	one	question,	how	much	is	it	worth	it?	
	
During	the	final	stages	of	this	work	there	is	one	example	that	in	the	future	could	verify	this	
concept.	At	least	on	a	larger	scale.	Peckas	Naturodlingar	(Nygård,	2018),	which	is	a	company	
producing	tomatoes	and	fish	in	an	aquaponics	system.	The	operation	is	located	in	the	outskirts	
of	Härnösand,	by	the	coast	of	mid	Sweden.	Aquaponics	is	by	Sawyer	(2018)	defined	as,	“the	
cultivation	of	fish	and	plants	together	in	a	constructed,	re-circular	ecosystem	utilizing	natural	
bacterial	cycles	toconvert	fish	wastes	to	plant	nutrients.”	
	
When	it	comes	to	small-scale	farms,	taking	usage	of	public	spaces.	It	requires	to	take	care	of	
unprotected	road	users,	ensuring	their	safety	and	well-being.	It	also	requires	consideration	of	
adjacent	buildings,	and	to	assure	that	usage	will	not	affect	them	with	noise	or	degrades	the	
aesthetic	image	of	the	urban	space.	The	noise	could	be	a	problem	in	this	case.	
	
In	order	to	use	public	spaces,	approval	of	the	police	and	the	municipality	is	required.	There	
are	currently	no	guidelines	that	specifically	approve	urban	farming	as	public	space	activities.	
This	could	be	a	problem	in	the	continued	development	of	a	concept	for	using	public	spaces	
for	urban	farming.	In	addition,	it	is	also	necessary	that	the	urban	farm	as	a	tool	is	flexible,	as	
it	may	need	to	be	moved,	and	then	need	to	be	adapted	to	accommodate	another	 type	of	
space.	Both	aesthetically	and	spatially.	
	
Today	there	are	similar	container	farms	that	cultivate	in	cold	climate.	Some	of	them	claim	to	
be	 able	 to	 cultivate	 in	 -60	 degrees	 Celsius.	 Which	 can	 be	 assumed	 to	 be	 evidence	 that	
container	farms	can	be	considered	a	suitable	tool	for	integrating	urban	agriculture	in	winter	
cities.	What	may	be	taken	into	consideration,	is	that	in	such	cases	they	must	be	adapted	to	fit	
into	the	public	space.	Possibly	by	covering	the	container	in	a	more	suitable	facade	material.		
	
Something	that	can	be	a	contradiction	about	the	incentive	to	integrate	these	types	of	tools	
for	growing	in	winter	cities,	is	that	they	can	be	very	energy	consuming.	Although	they	have	
been	shown	to	be	possible	to	produce	large	amounts	of	crops	within	a	small	area,	the	question	
is	 if	 it	 is	 economically	 sustainable.	When	 both	 grow	 lights	 and	 heating	 are	 required,	 this	
generates	a	large	consumption	of	electricity.	This	can	be	hard	to	motivate	if	it	turns	out	to	be	
considerably	cheaper	to	cultivate	outside	the	city	and	then	transport	it	to	the	city's	grocery	
stores.	One	alternative	is	to	establish	larger	peri-urban	farms	where	land	is	cheaper	and/or	
there	 is	 excess	 heat	 to	 take	 use	 of.	 Which	 could	 lower	 the	 energy	 needed	 to	 heat	 the	
cultivation.	With	future	developments	in,	insulation	and	technical	tools,	energy	consumption	



 
 

62 

can	possibly	be	reduced.	And	that	it	could	possibly	create	a	stronger	incentive	for	these	types	
of	tools	in	the	future.	
	
In	conclusion,	I	would	like	to	point	out	that	it	is	possible	to	grow	crops	in	winter	cities	with	the	
help	of	hydroponic	cultivations.	Both	large-	and	small-scale	is	proven	to	be	possible.	Today	
there	are	no	need	of	natural	sunlight	to	produce	crops,	and	the	urban	farm	could	be	placed	
anywhere	within	 the	urban	area.	 It	maybe	not	be	economically	or	ecologically	 sustainable	
today,	but	I	would	like	to	propose	further	investigation	by	the	municipality.	Regarding	how	
these	types	of	tools	could	get	a	place	in	the	city's	public	spaces	in	the	future.	
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5.4.1	Pros	and	cons	
The	concept	of	cultivating	in	winter	cities	is	somewhat	controversial.	Some	people	might	think	
that	it	is	unnecessary	and	too	expensive,	while	others	might	think	that	it	would	be	a	great	asset	
to	the	urban	life.	Presented	below	are	the	pros	and	cons	about	urban	cultivation,	that	I	have	
found	during	this	work.	
	
Pros:	

• There	is	developed	tools	for	making	these	kinds	of	cultivations	possible	today.	
• Container	farms	could	be	moved	to	places	where	they	at	the	time	could	bring	the	

most	efficiency.	
• Container	cultivations	have	shown	to	benefit	from	the	dry	air	in	subarctic	climate.	
• Brings	vegetables	closer	to	the	end	user	and	the	crops	can	thereby	be	harvested	

when	it	tastes	as	good	as	possible,	and	has	the	highest	amount	of	nutrients.	
• These	kinds	of	tools	lessen	the	transport	of	the	products	by	placing	them	where	

people	will	eat	them.	
• As	urbanization	continues	these	kinds	of	tools	might	secure	a	future	of	locally	grown	

food,	since	these	kinds	of	tools	can	be	moved	to	places	where	they	are	needed.	
• These	cultivations	could	be	used	in	educational	purposes.	
• These	container	farms	could	be	used	in	spaces	to	provide	wind	shelter	and	favour	a	

microclimate.	
	
Cons:	

• Container	farms	with	a	hydroponic	installation	has	a	high	start-up	cost.	
• The	contemporary	grow	lights	are	consuming	a	great	amount	of	electricity.	
• The	high	start-up	cost	and	electricity	usage,	will	affect	the	price	of	the	product	

negatively.	
• There	might	be	a	problem	of	integrating	these	kinds	of	tools	if	the	municipality	do	

not	allow	these	kinds	of	usages	in	public	spaces.	
• Opposition	from	local	politicians	might	be	a	problem	for	further	development	of	this	

concept.	
• The	container	farms	need	extensions	for	maintenance	and	distribution.	For	water	

supply	and	drop-zones	for	people	to	pick	up	their	products.	And	the	tool	is	therefore	
not	entirely	independent.	

• These	small	spaces	that	containers	provide	might	not	be	suitable	for	long	term	usage	
in	terms	of	work	flow	and	ergonomics.		 	
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5.5	Further	studies	
I	believe	that	the	result	in	this	study	is	a	way	to	integrate	urban	farming	in	winter	cities.	What	
has	been	 found	 in	 this	pilot	 study	 is,	 that	 there	are	 techniques	already	available	 today	 for	
implementing	these	kinds	of	tools.	Since	my	work	has	no	depth	 in	either	of	the	aspects	of	
actually	 integrating	 container	 farms	 in	 public	 spaces	 in	winter	 cities,	 further	 investigation	
regarding	all	these	factors	are	necessary.		
	
The	cultivation	tools	 that	have	been	used	 in	the	design	proposal	needs	to	be	 investigated.	
How	 much	 they	 would	 produce	 in	 small	 spaces	 like	 these,	 if	 the	 installation	 can	 be	
ergonomically	 correct	 for	 farmers	 to	 work	 in.	 And	 depending	 on,	 in	 what	 extent	 these	
technical	installations	can	be	applied,	how	much	would	they	actually	produce	and	what	would	
the	operation	cost	be?	
	
The	outer	aspects	need	further	investigations	in	regard	to	maintenance,	kind	of	crops	most	
suitable	for	winter	cities,	integration	in	the	city	image,	and	resource	supply.		
	
Literature	is	pointing	at	gaps	in	science	about	climate	and	agriculture.	There	might	be	answers	
to	what	kind	of	crops	that	are	the	most	efficient	for	this	kind	of	cultivation,	in	winter	cities.	
	
To	 keep	 the	 cultivation	 environment	 controlled	 year-round,	 requires	 that	 installations	 for	
heating	and	cooling	 is	able	to	keep	the	temperature	within	suitable	 levels.	Therefor	needs	
further	 investigations	 about	 what	 these	 container	 farms	 needs	 in	 terms	 of	 environment	
control	tools.	But	also,	how	the	resource	supply	of	water	and	electricity	can	be	maintained.	
	
Except	 the	 technical	 aspects,	 is	 investigations	 regarding	 the	 public	 usage	 of	 these	 places	
necessary.	Investigations	about	how	the	municipality	could	develop	their	policies	about	usage	
of	public	space,	and	what	exterior	restrictions	that	might	be	needed.	
	
Further	studies	that	can	strengthen	the	incitement	about	a	concept	about	integration	of	urban	
farms	in	winter	cities,	is	regarding	circular	economics.	Can	urban	farms	be	a	part	of	a	modern	
circular	 economy,	 and	 would	 that	 benefit	 the	 economy	 and/or	 the	 business	 for	 urban	
farming?	
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APPENDIX	A	
	

Semi-structured	interview	with	Katarina	Larsson 
(Swedish)	

 
  



 

Halvstrukturerad intervju med Katarina Larsson 
 
Vilket är mitt syfte? 

• Att nå en verklighetsförankrad bild av lönsamheten i grönsaksodling i Norrbotten. För 
att kunna skapa ett räkneexempel så krävs data att utgå ifrån och denna ska vara 
kopplad till Luleås klimatförhållanden. 

 
Vilka forskningsfrågor tänker jag besvara? 

• Vilka begränsningar finns det gällande att odla i Luleå? 
• Kan en stadsodling vara ekonomiskt hållbar i Luleå? 

 
*Intervjun kommer att spelas in för att sedan kunna transkriberas  
*Detta för att vara en del i det arbete jag gör för att utreda förutsättningar för stadsodlingar i 
kallt klimat. 
 

Frågor: 
 
Klimat 
Hur länge har du odlat grönsaker?    - Alltid professionellt? 
        - privat? 
 
Har du odlat i något annat klimat? (än växtzon 6)  - Vad reagerade du över? 
 
Är det något specifikt som du anser unikt med att   - förberedelser? 
odla i Norrbotten?      - 
 
Hur lång är odlingssäsongen för er?    - När kan ni börja odla utomhus? 
             -Hur tidigt på året kan ni börja förkultivera för att odla utomhus? 
 
Vilka grönsaker har längst säsong?    -Hur många skördar? 
         
 
Vilka grönsaker ger störst skörd?    -långsiktiga? 
 
Relation till staden 
Vilka är era största kunder?     -Bondens marknad? 

-Handelsträdgård? 
 
Känner ni till ifall det är kunder som reser till er med enda syfte att handla era produkter?  
 

Levererar ni till några butiker eller restauranger?  -Varför det/inte? 
-Om inte: skulle ni vilja leverera till butiker eller restauranger? 
 

Känner ni av någon konkurrens?   -Är det från någon liknande verks? 
        -butiker? 
 
Transporterar ni era varor?    -Hur många leverarenser? 
        -Tidsåtgång för leveranser? 
 
 



 

Verksamhet 
Hur stor area odlar du på?    -Kort och eller långsiktiga grödor? 
        -smågrönt? 
        -Bladspenat? 
        -Potatis? 
 
Odlar ni någonting i växthus?    -Förlänger dom säsongen? 
       -Har ni problem med snölaster? 
 
Är det någon gröda som ni odlar året om?  -Växthus? 
        
 
Hur många sorters grönsaker driver ni upp?  -Är ni specialiserade på något? 
        
Hur ofta händer det att ni får misskörd? 
 
Hur många timmar om dagen arbetar du under odlingssäsong? 
 
Hur många är ni som arbetar på farmen?    -Heltid/deltid? 
         -Vänner/familj 
 
Använder ni er utav några tekniska hjälpmedel?   -Bevattning 
         -Växtlampor 
         -Automation 
 
Använder ni er utav några maskiner? 
 
Vad är den största utgiften för en farm?    -Transport 
         -Misskörd 
         -Personal 
 
Är det någon gröda som ger mer lönsamhet än någon annan? -kort eller långsiktig? 
 
Är det någon gröda som ger mindre lönsamhet än någon annan? -Kort eller långsiktig? 
 
Hur många kilo sallad och smågrönt odlar ni om året?  -Rad/meter * antal skörd 
         -Får ni sälja allt? 
 
Prissätter ni grönsaker enligt schablonbelopp?  -Följer ni marknadspriser? 
        -Stiger priser efter tillgång? 
 
*Tror du att det kan vara ekonomiskt hållbart att odla på små ytor i tätbebyggt område i 
Luleå? 
*Skulle du vilja rekommendera fler att syssla med grönsaksodling som verksamhet 
*Har du några ytterligare kommentarer till det som vi har diskuterat eller om forskningen i sin 
helhet? 
 
*Vill du vara anonym? 
*Vill du se en transkription av intervjun för att se “vad det var som sades”? 
*Har du mitt nummer ifall du skulle behöva nå mig? 
 



 

 
 
Patrik: Hur länge har du odlat grönsaker? 
 
Katarina: Jag har odlat sedan 1980. Det började som sommarjobb när jag gick i gymnasiet. 
Jag är född här i Smedsbyn och tyckte att det kändes så tråkigt att åka in till stan och 
sommarjobba. Jag hade gjort det tidigare och tänkte att jag måste hitta på något så att jag 
kan vara hemma under sommaren, då började jag och en kompis att odla grönsaker 
tillsammans. 
 
P: Så du har jobbat med grönsaksodling sedan dess? 
 
K: Ja jag har ju jobbat med annat också men under sommaren har jag alltid jobbat med 
grönsaksodling. 
 
P: Just som en verksamhet eller även för privat bruk? 
 
K: Jag har alltid odlat och sålt, men att starta företag det kanske jag gjorde för... 25 - 30 år 
sedan. 
 
P: Så jag antar att du inte har odlat i något annat klimat än växtzon 6 som vi har här uppe? 
 
K: Nä jag har inte odlat i något annat klimat men jag har gått utbildning söderut där jag har 
sett vad man odlar i annat klimat. Men jag har inte odlat där själv. 
 
P: Är det något särskilt du har reagerat över när du har fått erfarenheter från andra växtzoner 
kopplat till vår här uppe? 
 
K: Egentligen inte, bara att man kan odla mycket mer här uppe än vad man tror, faktiskt. 
Naturligtvis är det vissa saker som man inte kan odla men i stort sett kan man ju faktiskt odla 
det mesta här uppe 
 
P: Är det engagemang eller planering, eller vad är det som krävs för att man ska kunna odla 
mer här uppe än vad det är man tror? 
 
K: Egentligen allt vad du sa, nej men det krävs väl en vilja att testa olika saker också. Alltså 
att testa utanför det man läser i böcker. För att det är ju sällan som det är skrivet för våra 
förhållanden, oftast är det skrivet för någon som bor i Skåne eller i Mellansverige. Så att man 
måste ju testa det här också. Nyfikenhet, också tyvärr så försvinner dom här platserna där 
man testar saker, alltså försök stationerna försvinner mer och mer, och det är ju synd. Ja det 
finns ju i Öjebyn men det är ju ändå mindre verksamheter än vad det var förut. 
 
P: Försöksstationer? 
 
K: Ja som testar sorter här uppe, för olika klimatzoner. Men jag måste säga att inom frukt 
och bär så har det öppnat en ny marknad nu när det kommer in sorter från Ryssland och 
Finland. Det gick ju från att vi kunde odla kanske fyra sorters äppelträd här och nu så kan vi 
odla kanske 50-60 sorter, så det är ju jätteroligt. 
 
P: Just för att dom tagit fram nya sorter? 
 
K: Ja de kommer ju från Ryssland och Finland, det har varit slutet där. Det har inte kommit 
några sorter därifrån men nu är det mer fri handel och det finns entusiaster från Finland som 



 

har börjat odla upp dom sorterna nu och det är jätteroligt. Det är alltså bär och frukt och 
allting. Så det har blivit en jättestor grej nu på dom sista åren. 
 
P: Hur lång skulle du säga att eran odlingssäsong är? 
 
K: Normalt så sår vi i slutet på maj och sen skördar vi det sista i början på oktober.  
 
P: Så det är precis nu det slutar? 
 
K: Ja egentligen normalt skulle den vara slut nu, för normalt har det frusit nu men i år har det 
inte ens varit frost än. 
 
P: Ni är alltså fortfarande igång? 
 
K: Vi är fortfarande igång, jag kan fortfarande plocka blommor nere vid grönsakslandet. Det 
är helt otroligt. 
 
P: För att kunna plantera redan i maj är det arter som ni förkultiverar då för att plantera på en 
gång eller frösår ni direkt? 
 
K: Vi frösår direkt i maj och planterar ut plantor då, om vi säger som kålplantor och sånt och 
efter 10 juni, det kan man ju plantera ut tidigare också men det måste man täcka på något 
sätt. Men vi brukar börja plantera ut purjolök, kål, fänkål och allt sånt där som man sätter 
som plant efter den 10:e juni. 
 
P: Så man skulle kunna säga att det är i maj ni kör igång? 
 
K: Ja, just grönsakerna  
 
P: Vilka utav era grönsaker är det som har längst säsong, om man säger ifrån det att man 
sår dom till det att dom sista skördas? 
 
K: Ja... det är morötter och det som är i jorden kan man säga, det första börjar man skörda 
kring 1:a augusti och sedan skördar man nu tills frosten kommer. Även kål har lång säsong 
men det är lite olika, sommarkålen blir klar först och sedan kan man skörda höstkålen nu. 
 
P: Brukar ni odla några smågrönt? Som bladspenat, t.ex.  
 
K: Ja lite grann och det är faktiskt lite svårt här uppe, i och med att vi har midnattssolen så 
måste man odla dom lite senare på säsongen. Dom går i blom direkt om man sår dom på 
sommaren så det är väl en liten nackdel med att vi har vår sol dygnet runt. 
 
P: Jaha, så det är för att dom kräver en viss dygnsrytm? 
 
K: Ja det är den också mangold och spenat och såna där bladväxter, och även kinakål kan 
vara svåra så dom får man så på höstkanten. 
 
P: Vilka grönsaker är det ni sår som är effektivast, vilka är det som brukar trivas bäst här? 
 
K: Det är alla det, det beror på vädret också. Hur säsongen är. Också vissa år då det är en 
väldigt varm och solig sommar då trivs vissa bättre, som rödbetor och sånt. Men som i år då 
har kålen trivts jättebra, vi har fått jättebra skörd med alla våra kålväxter. Medan kanske inte 
rödbetorna har trivts riktigt lika bra för dom vill ha lite mer värme. Det är lite svårt att säga det 



 

beror lite på, i och med att vi sår så många olika sorter så är det alltid någonting som går bra 
också kanske nått blir mindre bra men det jämnar ut sig i och med att man har många sorter. 
 
P: Ni får förbereda då så att om ni märker att något går bra, då planterar ni mer utav den 
eller? 
 
K: Nej det är svårt att göra så för att då har det oftast gått så långt in på säsongen att då är 
det för sent, man måste chansa och så lite allt möjligt. Kål sätter vi i flera omgångar så att det 
kan man kolla. Jag menar ser man att den första skörden blir dålig, eller ser att det är mycket 
skadeinsekter det året så kanske man inte sår så mycket till nästa omgång. 
 
P: Det handlar om att pröva sig fram och ha tur helt enkelt? 
 
K: Mja, eller inte så heller egentligen, i och med att vi sår flera olika sorter så är det sådär att 
det blir aldrig att alla blir 100% bra. Det är några som kanske blir 100% bra och några kanske 
femtio. Och jag menar det kanske man får acceptera eftersom att man är beroende av 
vädret. Jag kan inte styra det, jag kan styra bevattning men inte temperaturen, det är 
svårare. 
 
P: Som i år har vi haft en kall sommar 
 
K: Jo fast för grönsakerna så är inte det säkert att det är en dålig sommar, det kanske är en 
jättebra sommar för dem. Som bönor, haricots verts och sånt kanske vill ha varmare, men 
som sagt kålen har trivts utmärkt. Alltifrån broccoli och vitkål och alla dom sorterna. 
 
P: Man ska alltså inte stirra sig blind på temperaturen? 
 
K: Nä, för människan kanske den är dålig men för andra är den perfekt. 
 
P: Vilka är era största kunder? 
 
K: Det är till privatpersoner som vi säljer det mesta, 99% direkt till kund och sen har vi lite 
restauranger och ja... 
 
P: Men den största delen säljer ni här på handelsträdgården? 
 
K: Nä vi säljer mycket på marknader, bondens marknad och på torget i Luleå till exempel, 
också far vi runt mycket på sommarmarknader också. 
 
P: Har ni några kunder som handlar på regelbunden basis? 
 
K: Ja, som handlar varje vecka 
 
P: Hur gör dom då, beställer dom en korg eller? 
 
K: Ja endel beställer men dom flesta handlar utav det som finns så att säga. 
 
P: Du nämnde restauranger också, men det är alltså bara en liten del? 
 
K: Ja vi går inte ut till dom och erbjuder, utom dom tar kontakt med oss om dom vill handla. 
 
P: Skulle ni vilja sälja mer till restauranger och butiker? 
 



 

K: Inte till butiker, vi har valt att vända oss direkt till privatpersoner för att det är vårt 
sortiment, vi har inte så mycket av varje sort men vi har många sorter och det är svårt att 
börja sälja i nån sort bulk till affärer. Då måste man ha så mycket av det man säljer till dom 
plus dessutom att det blir mindre betalt då. Jag menar vi har inte så stora ytor och vi måste 
sälja så att man får betalt för den yta man odlar. 
 
P: Ja i slutändan handlar det ju om att kunna leva på det. 
 
K: Ja och jag menar om man odlar till affärer, om man säger priserna dom säljer grönsaker 
för i affärerna så är man inte så sugen heller. Morötter för 2,80kr, och i och för sig så ser dom 
förskräckliga ut men i alla fall. Alltid när det är grönsakssäsong så drar dom ner priserna så 
det är inte direkt att man är sugen att sälja till en affär.  
 
P: Känner ni någonsin av någon konkurrens? 
 
K: Nä, inte sådära. Det är svårt att veta egentligen, men vi märker inte av när 
grönsaksveckorna kommer, det har vi inte märkt av någonting faktiskt.  
 
P: Du säger att ni säljer mycket på bondens marknad och till privatpersoner, det betyder 
alltså att ni transporterar era varor, är det en stor del utav er tid? 
 
K: Nä det går fort, vi packar en hel buss när vi packar så att vi far sällan ut och kör 
smågrejer. Sen säljer vi tre dagar i veckan här hemma också. 
 
P: Du sa att du var dålig på areor och sådär men skulle du kunna uppskatta hur stor eran 
odling är? 
 
K: Det klarar jag, den är på drygt två hektar. 
 
P: Det är om man nu ska jämför en ganska liten odling 
 
K: Ja, väldigt liten 
 
P: Är det något som ni odlar året om? 
 
K: Nej 
 
P: Jag läste igår om att man kunde skörda morötter under snö, är det något du är bekant 
med? 
 
K: Kål kan man väl skörda men om man har kvar kål så blir den oftast uppäten av älg eller 
något annat så det är sällan man får ha kvar något. Men vi plöjer oftast på hösten, det är 
skönt att ha det gjort så att vi inte kvar något. 
 
P: Du säger att ni driver upp många olika saker, har du någon koll på hur många olika? 
 
K: Nej men jag vet att jag har 70 olika sorters tomater till exempel, och 15 olika sorters chili, 
10 olika paprikor, jag gillar sorter så att jag har mycket utav allting. 
 
P: Du har inte valt att specialisera dig på någonting? 
 
K: Nej, allt. 
 



 

P: Hur ofta händer det att ni får misskörd? 
 
K: Ja det var som vi prata om tidigare, det är alltid någonting som blir bra och något som blir 
dåligt givetvis, det får man räkna med att det är något som inte blir bra. Då är det vissa sorter 
som rödbetor till exempel, det är inte alltid som dom blir bra, men det kan vara nått år som 
dom blir bättre och nått år som dom blir sämre. Det är jättesvårt och, ja det är en liten 
chansning. Men så kan det ju vara annat också, bönor kan också vara så, dom är ganska 
värmekrävande och när det är en regnig och kall sommar så blir det kanske inte full skörd. 
Men så kan det till exempel vara med kål, att det är ett år då det är väldigt mycket insekter 
som äter på kålen så att det blir lite skörd på grund av det också. 
 
P: Men din styrka skulle alltså kunna vara att du är så nyfiken och sår så mycket olika, att det 
alltid är något som går bra? 
 
K: Ja det är alltid något som blir bra så att man får, det går upp och ner hela tiden det skulle 
vara som någon utopi att allting skulle bli hundraprocentigt bra. Men det är lite därför som vi 
har valt att inte specialisera oss på någon speciell sort heller, för att det kan gå åt 
pipsvängen. 
 
P: Hur många timmar om dagen får ni lägga under en odlingssäsong? 
 
K: Om man säger från slutet av mars till sista oktober så arbetar jag sju dagar i veckan, kan 
man väl säga. Sen kan det variera mycket men ja, jag vet inte riktigt. Men... nog jobbar jag 
åtta timmar om dagen sju dagar i veckan det tror jag. Så att det är en intensiv period.  
 
P: Hur många är ni som arbetar här? 
 
K: Det är jag och sen min man, som får jobba när han är hemma. Sen på våren har jag oftast 
en eller två anställda. Sen så får resten av familjen hoppa in när man skördar och ska på 
torget, det ett stort arbete med att plocka, knippa och fixa så då vill man gärna vara fyra-fem 
stycken, minst. Och sen har jag min 91-åriga svärmor som fixar oss lunch och sådär, så alla 
får rycka in. 
 
P: Använder ni er utav några tekniska hjälpmedel, bevattning eller växtljus? 
 
K: Ja bevattning har vi... men vad ska jag säga, vi har lampor för sådderna jag har såna där 
växtlampor till och börja med då jag sår. Jag öppnar inte växthuset direkt utom jag sår inne 
oftast och då använder jag lampor. Men då dom flyttar ut i växthuset så får dom sköta sig 
själv.  
 
P: Använder ni er utav några maskiner? 
 
K: Ja vi har traktor, bäddfräs, potatissättare och potatisupptagare. Men som tur var så har jag 
en bror som har haft jordbruk som vi har tillgång att låna maskiner av.  
 
P: Är det någon av era grödor som är mer lönsam än någon annan? 
 
K: Ja det är en jättesvår fråga därför att... Ja alltså lönsam det är morötter, och det är såna 
där som går mycket, potatis, morötter, rödbetor, lök, basföda. Dom är inte så stora i inköp för 
kunden men vi säljer mycket av dom så att jag menar det är lite svårt det där. Som tomater 
då som är lite dyrare och exklusivare, men då har man dom i växthus, så att jag tror att dom 
här grundgrödorna är dom som ger mest inkomst.  
 
P: Är det någon gröda som ger mindre lönsamhet än någon annan? 



 

 
K: Ja det är det, det är ju vissa man har bara för att det är kul så att säga. Som kanske inte 
ger så mycket i pengar men det är ändå ett komplement, som vitlök till exempel och lite såna 
saker.  
 
P: Hur många kilo sallad och smågrönt odlar ni om året? 
 
K: Det är en hopplös fråga att svara på för att vi skördar... Jag menar man plockar så fort 
någonting blir färdigt. Vi räknar inte i kilo då, det är samma som med potatis som vi skördar 
färsk. Vi börjar direkt när dom går att äta så att säga. Så att vi låter inte dom växa färdigt. 
Många säger till exempel att dom kommer och “handlar då ni skördar”, men vi skördar inte 
ett visst datum utom vi skördar hela tiden. Så att det är inte som om man odlar hemma för 
hemmabruk, då skördar man då det är klart. Utom vi plockar så fort något är minsta storlek, 
så plockar vi upp den. Sen säljer vi mycket i knippen. Då säljer vi inte efter vikt utom antal i 
knippen. Så det där med kilo är jättesvårt att räkna ut. 
 
P: Går det att uppskatta ungefär rader/meter, går det att säga storleken på odlingen ungefär? 
 
K: För vad? 
 
P: För sallad, t.ex.? 
 
K: Det kan jag säga ungefär i plantor, så säger jag att det är 1000 plantor under säsongen, 
nånstans där. 
 
P: Brukar ni få sälja allting ni odlar? 
 
K: Ja så länge vi står på torget. Sen så är det naturligtvis så att när det blir höst så blir det lite 
segare här hemma, men det mesta brukar vi sälja faktiskt. Det beror också på hur mycket, 
alltså hur mycket man har kvar när säsongen så att säga, efter 1: oktober kan man säga, hur 
mycket man har kvar då. Jag menar man kan ju ha tre ton potatis kvar, då kan det vara svårt 
att få sålt allting. Det kan också bli så att det är mindre potatis kvar, då är det som färdigt. 
Det där är lite knepigt. Det är effektivt så länge man far och säljer på en marknad och folk vet 
om att man kommer. Sen det här med att ha öppet här hemma mer en service, det är därför 
jag har komprimerat ner det till tre dagar i veckan. För att det finns inte folk som kommer hela 
tiden. 
 
P: Hur fungerar det med prissättningen då ni säljer, följer ni något schablonbelopp? 
 
K: Nej man försöker att kolla upp lite grann, vi har haft ungefär samma priser som vi haft de 
senaste 10 åren. Vi kollar runt då vi är på andra marknader och sådär. Det är på det sättet, 
det går inte att jämföra med affärer för att det skiljer så hemskt mycket. 
 
P: Det var den sista frågan faktiskt, men jag har några avslutande. 
Tror du att det kan vara ekonomiskt hållbart att odla på små ytor i tätbebyggt område i 
Luleå? 
 
K: Ja det tror jag väl men sen känns det väl lite sådär, rent personligen känns det väl lite 
onödigt att odla i Luleå. Det finns så mycket mark runt omkring. Men det är klart att det går. 
Men jag tycker att fler borde odla, det är det roligaste som finns. 
 
P: Det är svar till nästa fråga med, skulle du vilja rekommendera fler att syssla med 
grönsaksodling? 
 



 

K: Yes, ja det är klart. 
 
P: Har du några ytterligare kommentarer? 
 
K: Ja det är mycket, du har inte pratat något om varför folk inte odlar här uppe, varför det är 
så lite. Men det är väl också därför att det är så kort säsong. Man ska få ut så mycket av dom 
här få månaderna man har på sig. Söderut har man mycket längre säsong, där kan man 
fortsätta att stå på torget, kanske året runt vad vet jag. Men här är det färdigt 1:a oktober för 
att sen, om man ska stå på torget måste man också lova folk att man ska stå där. Man kan 
inte säga att man kommer att stå där och sen är det minus sex grader också kan jag inte fara 
in till stan för att jag kan inte packa upp några grönsaker. Därför har vi valt att sluta sista 
september eller första oktober. För att sedan vet man inte hur det är. Egentligen skulle man 
kunna stå en längre säsong bara man visste att det skulle vara plusgrader. 
 
P: Så om ni hade haft ett skyddat område till exempel? 
 
K: Ja 
 
P: En tanke jag har gällande varför folk inte väljer att odla här uppe är dels att säsongen är 
kortare men även att det är en osäkerhet ifall det finns någon marknad för det. Just med 
konkurrensen från butiker som säljer billiga grönsaker. 
 
K: Ja men just nu så tycker jag att restaurangerna börjar bli mer intresserade, att få tag på 
nyskördade grönsaker, så att där finns det en nisch i framtiden tror jag. Att sälja mer till 
restauranger. Dom här affärskedjorna är svåra, just det att du kanske måste ha så mycket 
utav vissa sorter och att dom håller priserna nere. 
 
P: Jag tänker att restauranger finns i varierande storlekar att det borde vara intressant för 
dom att kunna ha en salladsbar och bistå med färska grönsaker. 
 
K: Ja det är klart att det finns möjligheter att utveckla det också, om jag nu inte hade haft den 
här pantförsäljningen på våren så hade man kunnat få fram mycket mer grönsaker på våren 
också, och få fram sallad, salladslök, rädisor och allting sånt där tidigt. Vi har lite sånt men 
det skulle man kunna utöka mer om man inte hade annat då som skulle vara i växthusen. Så 
det finns ett sätt att förlänga grönsakssäsongen och att man såsätter mer i drivbänkar så att 
man kan så redan kring första maj eller början på juni. 
 
P: Som det ser ut i tiden, så är det inte en fluga... men det är på något sätt förgyllt med 
ekologiskt odlat och allting sånt ligger bra i munnen. Jag tänker att det också är något typ av 
“trademark”. 
 
K: Ja, att man kan säga att man köper lokalodlat eller att man “följer säsongen” som är ett 
inneord nu också. Att man kan säga det, naturligtvis. Sen är det, och det är det absolut 
viktigaste, att det är bra grejer. Det ska vara nyplockat och det ska vara fräscht, det märks 
stor skillnad jämfört med sådant som har legat i en affär, eller en grossist. Att det är goda 
grönsaker. 
 
P: I grund och botten så tänker jag att det handlar om en matsäkerhet också, inte kanske sett 
till att föda våra magar men kanske snarare om kunskap om mat.  
 
K: Alla borde odla! En månad i sitt liv. Mat är en av grundförutsättningarna här i livet, för alla 
människor. Alla borde prova att odla den här maten, eller vara med när den produceras på 
något sätt så att dom ser. Och att få lära sig vad det är och hur det går till, vad som krävs för 
att få fram maten. Så är det över hela jorden, det krävs samma resurser överallt var man än 



 

odlar. Att det inte bara är något man köper, som finns där utom att det är något som man får 
jobba med också. 
 
P: För att vara filosofisk så tänker jag att man kanske får lära sig att respektera tiden? 
 
K: Ja tiden och just det där att det är en lång process från det att man sår till det att man 
skördar. Man kan inte förvänta sig att om det tar slut, “kan ni inte ta hem mer?” det finns bara 
en begränsad mängd man kan skörda och det går inte att fixa fram quick fixes. För att det 
kanske tar tre månader från det att man sår tills det att det är färdigt. Eller att man som på 
våren, säsongen kan ju variera jättemycket. Jag menar det kanske blir varmt den 15:e maj 
och då vill folk komma och köpa plantor, då ska dom vara färdiga och sen kanske våren blir 
jätte sen som i våras då kanske folk vill köpa i juni och då ska dom också se lika fina ut som 
dom gjorde den 15:e maj. Det går inte, det där quick fixet går inte, dom är färdiga när dom är 
färdiga och inte när folk vill ha dom. 
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Pro Series™ LED Lighting Systems

The power of spectrum control.

®

Request a customized savings projection and lighting plan. Contact LumiGrow (800) 514-0487 

www.lumigrow.com

PRIMARY 
PHOTOSYNTHETIC
RESPONSE REGION

ligghhtt oooouuuuutttppppuuuutttt isssss uuuusssaaaaabbbblleeee 
bbyy pplaaaanntttssss.. 
NNOO WWWAAAASSSSSSTTTTTEEEEDDDDD EEEEENNNNNNEEERRRRRGGGGGYYYYY..

100% of LumiGrow 
light output is usable 
by plants. 
NO WASTED ENERGY.

1000W HPS

LUMIGROW PRO 325
LUMIGROW PRO 650

Most of the HID 
light output is 
NOT ef�ciently 
used by plants. 

HID radiates 
infrared energy 
that releases 
uncontrolled heat, 
evaporates water 
and burns plants.

10-5/8”  L 16-5/8”  L

5-3/4” H

9-7/8”  L

9-7/8” W

Excess light and 
heat from HIDs 
costs you high 
electrical bills.

Targeted
Spectral Output
All light emitted by the 
LumiGrow Pro light triggers 
healthy plant responses, 
boosting your yield and 
reducing your costs.

Blue
LEDs

White
LEDs

Red
LEDs

Total 
Photon 

Flux
Pro 325
Pro 325 

HV
94 µmol/s 68 µmol/s 368 µmol/s 530 µmol/s

Pro 650,
Pro 650 

HV
188 µmol/s 136 µmol/s 736 µmol/s 1060 µmol/s

Percentage 
Output 18% 13% 69% —

Features and Benefits
• Achieve up to 70% in energy savings versus HID
• Unleash “light as a growth variable” through full 

spectrum control
• Runs up to 70% cooler than HID Lighting
• Small hardware footprint to minimize plant canopy 

shadowing
• RoHS Compliant (mercury and lead-free)
• cUL / UL and CE rated
• 5 – Year warranty
• White-only view mode 

Applications
• Greenhouse horticulture
• Indoor cultivation
• Research greenhouses
• Hobby/indoor gardening

SmartPAR Wireless Software Control
Control the light intensity, spectrum and photoperiod of 
your lighting system with LumiGrow SmartPAR wireless 
control.
The system is comprised of the following components:
1. SmartPAR-enabled LumiGrow lighting systems
2. Wireless access point
3. Smartphone, tablet or desktop web browser with 

internet connection
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SmartPAR-enabled fixtures

Web Browser

SmartPAR Cloud

WiFi WiFi
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The power of spectrum control.

® Ready to see the light? Visit our website.
Contact a LumiGrow Account Executive.

(800) 514-0487   •  sales@lumigrow.com   •   www.lumigrow.com   

Pro 325
8100-6501-1-C

Pro 325 HV
8100-6502-1-C

Pro 650
8100-7501-1-C

Pro 650 HV
8100-7502-1-C

Typical Operating 
Voltage 100-240 VAC 277-480 VAC 100-240 VAC 277-480 VAC

Typical Power 
Consumption 310 Watts 295 Watts 620 Watts 590 Watts

Typical Operating 
Current

2.6A @ 
1.3A @ 

120 VAC
240 VAC

 

1.1A @
0.6A @ 

277 VAC
480 VAC

5.2A @ 
2.6A @ 

120 VAC
240 VAC

 

2.1A @
1.2A @ 

277 VAC
480 VAC

 
Operating 
Frequency 50-60 Hz

Power Factor > 0.90
Current THD < 20%
Operating 
Temperature 32º F to 104º F (0º C to 40º C)

Photon Flux 530 µmol/s  1060 µmol/s
PPF/W 1.7 µmol/W 1.8 µmol/W 1.7 µmol/W 1.8 µmol/W
Heat Output 1058 BTU/hr 

(0.31 kW)
1007 BTU/hr 

(0.30 kW)
2116 BTU/hr

(0.62 kW)
2013 BTU/hr 

(0.59 kW)
Manual and 
Auto Control 
Dimmability

Blue, White and Red (0 to 100% per LED channel)

Software Control SmartPAR Ready - Wireless
Dimensions ~ 10” W x 12” L x 5-1/2” H

~ (254 mm x 279 mm x 140 mm)
~ 10” W x 18” L x 5-1/2” H

~ (254 mm x 432 mm x 140 mm)
Weight 9 lbs (4 kg) 10 lbs (4.5 kg) 21 lbs (9.5 kg) 21.5 lbs (9.7 kg)
All specifications are subject to change without notice

MODEL DESCRIPTION
8100-2022 C Hanger, 2” (2 pcs) - up to 2” 

strut

8320-0001 V Hanger (2 pcs)

MODEL DESCRIPTION
9000-5013 SmartPAR Server & Master 

Controller

9000-5011 SmartPAR Controller

9000-5010 SmartPAR Module

7530-6012 SmartPAR Software

Mounting Accessories

SmartPAR™Wireless Control

The power of spectrum control.

®
LumiGrow Pro Series™ 
LED Lighting System
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2.14"

STANDARD MOUNTING C-HOOKS 
SHIP WITH PRODUCT
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 5.48" 

 3.40" 

STANDARD MOUNTING C-HOOKS
SHIP WITH PRODUCT
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Pro 650 and Pro 650 HV

Pro 325 and Pro 325 HV


