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Abstract
Today there is a wish from building entrepreneurs to be able to have other activities 
than traditional commercial areas on the street level in the residential housing while 
keeping the open store front windows facade. Another challenge today in develop-
ment of cities are partially to maintain a socially sustainable city. A mix of housing, 
commercial, entertainment, and services make the area become more attractive to 
both men and women, entrepreneurship and civil society. By mixing the use there is a 
possibility to reduce segregation and strengthen a city’s capacity to build unity; social 
development. Live-work units can meet both these demands.

The purpose of this master thesis is to illustrate how so called live-work units could 
be organized in a block in an urban environment.  Live-work units are a new pheno-
menon in Sweden and, therefore, this study partially focuses on describing this type 
of living and its special requirements. A methodology is proposed for identifying 
if a location is suitable for live-work units and for what type of units; furthermore, 
parameters and regulations affecting the usage of live-work units are described and a 
method for design is proposed. 
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Background
Live-work units is a type of housing that has increased in popularity in 
Sweden	the	last	couple	of	years	since	the	first	ones	was	inaugurated	in	Öst-
ervärn,	Malmö	2009.	Among	property	developers	and	architects,	there	is	a	
wish	to	be	able	to	use	these	more.	This	is	because	that	property	developers	
can	be	given	requirements	that	buildings	should	have	non-residential	pro-
perties	on	street	level	to	have	open	façades	to	the	street.	These	developers	
can	struggle	to	find	interested	businesses	for	these	non-residential	areas.	In	
this case live-work units could be a solution to keep the storefront facade, 
while	reducing	the	area	needed	to	be	used	by	traditional	businesses.	
In addition, live-work units could, in the same way as traditional mixed-use 
development,	contribute	to	growth	and	a	more	attractive	city.	This	by	cre-
ating a natural mix of residential and commerce in an area that ,otherwise, 
only would be single-usage if there is coverage for bigger non-residential 
businesses.	

Purpose
The purpose of this master thesis is to produce a ground for in the futu-
re	developing	high	quality	 live-work	units	 in	northern	Sweden	 regarding	
architecture	and	urban	qualities	that	are	attractive	for	the	residents.	These	
live-work units should be economical, ecological and social sustainable so 
they	support	the	development	of	the	location.			

Goal
The	goal	is	to	typologically	define	how	live-work	units	should	be	designed	
focusing	on	the	residential,	commercial	and	urban	qualities.	

Introduction
Scientific	questions
This	master	thesis	is	based	on	two	main	questions	and	four	subordinating	
questions.	
1.	Define	the	typology	of	live-work	units
2.	What	are	the	important	parameters	in	the	residential	and	the		 	 					
non-residential	area	and	what	are	the	differences	between	the		 	 				
two	spaces	requirements?
	 a.	What	should	the	relation	between	the	residential	and	the		 	
	 non-residential	spaces	be?
	 b.	What	should	the	relation	between	the	live-work	unit	and		 	
	 the	surroundings	be?
	 c.	How	could	live-work	units	be	designed	according	to	a	speci-	 	
	 fic	location?

Focus and delimitations
The juridical aspects of leases and purchase of live-work units are ignored 
together	with	specific	technical	solutions.	The	study	focuses	geographical-
ly on Norrland, even if the outcome may be applicable on other areas in 
Sweden; furthermore, this study focuses on new constructions and will not 
include smaller single-family housing rather than large multi-family hou-
sing	projects.	

There	are	no	previously	done	scientific	studies	found	on	designing	live-in	
commercial	properties	in	Sweden	focusing	on	architectural	qualities.	Even	
though there are on housing and living conditions, because this thesis is 
about	designing	 live-in	 commercial	properties	 there	are	hard	 to	find	data	
that can be measured directly, in design there are more soft parameters, like 
feelings.	Those	 that	 are	 experienced	by	 the	people	 that	uses	 the	building.	
When	 there	are	 few	written	sources	 for	how	to	design	 live-in	commercial	
buildings interviewing architects is one way of gaining knowledge and un-
derstanding,	you	may	have	to	combine	the	written	scientific	base	of	know-
ledge	and	experience	in	the	field.

The	 lack	 of	 information	 leads	 to	 the	 need	 for	 collecting	 knowledge.	 This	
collecting can be done in two ways; inductive or hypothetically deductive 
(Wallén,	1996).	Where	inductive	means	that	the	data	are	collected,	you	can	
make more broad and theoretical conclusions.

On the other hand, the hypothetically deductive needs a hypothesis that is 
verified	 against	 so	 far	 corresponding	 knowledge	 (Wallén,	 1996).	Another	
way to go through with a hypothetically deductive study is to do an ab-
ductive	hypothesis,	which	starts	with	an	observation	that	you	try	to	find	an	
explanation	to	(Wallén,	1996).	When	hypothesis	or	previously	observation	is	
missing,	inductive	study	is	the	only	option	(Wallén,	1996).

As	mentioned	before	the	level	of	knowledge	is	low	in	this	matter,	to	get	fun-
damental	knowledge	about	 the	problem	 in	 such	a	way	 that	 the	questions	
what, when, where, in which context and how are answered is an explorato-
ry	study	a	fitting	level	of	the	study	(Wallén,	1996).

This kind of silent knowledge can be shown in architects through their role 
models	and	examples	(Wallén,	1996).	They	learn	through	reference	objects	
and	scientific	data	are	less	important	(Wallén,	1996).

This	 leads	 to	 that	 a	 qualitative	 research	 is	 preferable.	 To	 gain	 knowledge	
how	to	design	live-in	commercial	properties	through	a	qualitative	research	
the	option	that	is	chosen	is	to	do	in	depth	interviews	and	field	studies,	be-
sides	literature	study	on	housing	design	(Wallén,	1996).	In	these	interviews	
sketches	are	offered	to	be	used	to	make	it	easier	for	the	architects	to	express	
how	they	feel	the	properties	and	surroundings	should	be	designed.	When	
interpreting these sketches there is a kind of hermeneutic, hermeneutics in 
architecture is here shown in explaining design as a process of interpretation 
(Snodgrass	&	Coyne,	 2005).	 Interpretation	 is	 also	 a	part	 of	 the	qualitative	
methodology	(Wallén,	1996).	In	this	case	the	interpreter,	receiver	plays	a	cru-
cial	part.	The	experienced	professional	is	himself	a	kind	of	instrument,	and	
the	 receiver	must	 reflect	 over	how	he	 interprets	 the	professional	 (Wallén,	
1996).

Combining	previously	written	scientific	research	about	housing	and	condu-
cted interviews about live-in commercial properties will give a holistic view 
of	how	to	design	this	type	of	buildings.	Parameters	will	be	identified.	A	static	
viewpoint	 of	 the	 qualitative	 research	 says	 that	 those	different	 parameters	
and	the	relationship	between	them	are	what	is	important	(Eneroth,	2005).

Litterature	study
The work begins with mapping the literature that describes live-work units 
and	mixed-use	development,	both	in	Sweden	and	internationally.	As	well	as	
literature	on	microclimate	and	how	the	design	of	buildings	can	affect	how	
the	microclimate	is	experienced	in	the	city.	Keywords	used	in	the	work	are	
mainly live-work unit, the Swedish

Method
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term ” bokal ” social urban development, mixed-use development, urban 
microclimate, social spaces and arctic climate housing, where the results of 
the	search	have	been	analyzed	in	content	and	quality	of	the	source	before	the	
material	has	been	integrated	into	the	work.	Reference	objects	have	been	used	
to	review	qualities,	character,	and	work	as	inspiration.	The	reference	objects	
have	been	discussed	with	the	supervisor	regarding	quality	before	being	in-
tegrated	into	the	thesis.

Interviews
With the literature study as a foundation, two semi-structured interviews 
were conducted with three architects regarding the design and use of li-
ve-work	units.	The	type	semi-structured	interview	has	been	chosen	as	the	
interviews were conducted at an early stage and the desired result was to 
get	a	broad	picture	of	what	 the	design	of	 live-work	units	could	 implicate.	
There	were	also	not	any	specific	and	detailed	questions,	but	the	aim	was	to	
create a discussion at the same time as the possibility to reinforce certain 
statements	found	expressed	in	the	literature	study.	This	would	preferably	be	
done	without	affecting	the	interviewees	in	their	answers	and	thoughts.

Methodology for development of live-work units
A suitability analysis for use of mixed-use development was found during 
the literature study and was included in the work to provide clear instruc-
tions on how a site analysis can be made and how the design work can be 
performed.	It	has	also	been	strengthened	by	other	sources	in	the	literature	
study and in interviews and can be considered a good tool for analyzing 
whether	live	work	units	can	be	used	in	the	chosen	area.	This	method	is	used	
in	conjunction	with	the	Problem	seeking	method	(Pena	&	Parshall,	2012)	to	
develop	a	design	proposal.

Design Proposal
In the work on the design proposal for the block containing live-work units, 
the methodology for development of live-work units was used, which was a 
tool	for	analysis	for	mixed-use	development	(Dunkel,	2003).	Together	with	
Program	seeking	(Pena	&	Parshall,	2012),	goals	for	development	of	the	block	
was	set.

The work of the design proposal is an iterative process that began early with 
sketches and was developed over time to a complete model with descriptive 
drawings.	In	addition	to	hand	sketches,	the	following	software	was	used	in	
the	work	of	the	draft	design.

	 •	 Revit	Architecture	2018
	 •	 SketchUp	Pro	2018
 • Adobe Illustrator
 • Adobe Photoshop 

Disposition

Chapter 1 Mixed-use development

Chapter	2	References

Chapter 3 Urban microclimate and architecture in subarctic climate

Chapter 4 Methodology for development of live-work units

Chapter 5 Architectural analysis of location

This chapter describes the phenomenon mixed-use development in the context of 
urban development. In addition to the specific type live-work units and its cha-
racteristics and challenges, it briefly deals with closely related concepts such as 
social condenses and hybrid as well as social spaces.

This chapter lists projects in which different architectural qualities, as described 
in the theory, are found. The characteristics of these projects are briefly described, 
and their qualities and solutions are shown in pictures.

The chapter deals with the definition and description of various factors within 
the term urban microclimate such as wind, sun, noise, snow, and heat. The des-
cription of the factors also includes how buildings and cities should be designed 
to prevent discomfort from occurring by residents.

This chapter describes a method for analyzing an area if it is suitable for 
live-work units while supporting a set of early goals for the projected area.

This chapter describes the results, and the approach of microclimate analysis as 
well as the environmental analysis based on the steps described in the chapter on 
Methodology for Development of live-work units.

Chapter 6 Design proposal

Chapter	7	Discussion	

Based on the theory previously presented, a design proposal is created for a block 
of live-work units that can be seen as a result for the master thesis. The design 
work has taken into account the requirements of mixed-use development and 
live-work units, while the neighborhood has been created with the microclimate 
as a driving force. The neighborhood is designed to create added value in the area 
and the city as a whole.

This report concludes with a discussion regarding methodology and results as 
well as conclusions responding to the raised scientific questions. Firstly, mixed 
housing and live-work units is discussed as part of social sustainable urban de-
velopment, and the design proposal. After that, the methodology used in the work 
is discussed and, finally, suggestions for continued work are given.



1.	Mixed-use	development

This chapter describes the phenomenon mixed-use development in the context of 
urban development. In addition to the specific type live-work units and its charac-
teristics and challenges, it briefly deals with closely related concepts such as social 
condenses and hybrid as well as social spaces.
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1.1 Definition
Mixed-use development is an urban development that in contrary to functio-
nalism blends residential, cultural, institutional, commercial and entertain-
ment	uses	(Thrall,	2002).	In	the	USA	the	Urban	Land	Institute	takes	a	hard	
line	as	mixed-use	development	must	have	three	or	more	significant	physical	
and functional integration, this including uninterrupted pedestrian connec-
tions	(Coupland,	1996).	These	functions	are	integrated	and	provides	connec-
tions	for	pedestrians.	This	integration	can	take	place	in	a	building,	complex	
of	buildings	or	a	district	of	the	city		(Thrall,	2002).	It	is	hoped	that	by	mixing	
land uses the residents in the location will lead to more sustainable lifestyles 
including	less	usage	of	cars,	and	more	attractive,	viable	and	safer	areas	to	
live	and	work	(Coupland,	1996).		

The core of the mixed-use development is that it can bring people closer to 
each	other	and	their	daily	needs.	It	can	provide	more	options	for	residents	
and workers while it allows the area to be in use for a greater portion of the 
day	(Dunkel,	2003).	Even	though	this	can	be	achieved	in	a	number	of	ways,	
there	are	several	criterias	to	be	met.	They	include	a	combination	of	connected	
uses	in	one	space,	this	may	be	residential,	retail,	civic	space,	office	or	even	
government	or	municipal	uses	(Dunkel,	2003).

This	mix	 is	provided	 in	 significant	proportions	of	 each	use	 (Dolan,	 2012).	
They also provide safe and convenient pedestrian and bicycle connections 
both within the development and connected to other districts outside of the 
development	(Dunkel,	2003).	Creating	neighborhoods	or	districts	that	is	se-
parated with built structures such as walls and fences or other barriers such 
as	large	parking	lots	that	prevent	pedestrians	from	getting	from	one	place	to	
another	is	not	mixed-use	development	(Dunkel,	2003).

1.2	Investigations	in	Sweden
Sustainable development in cities is in Sweden one of the key issues in urban 
development	(Boverket,	2011).	When	densification	is	done	in	cities,	questions	
such as what kind of milieus we are building, for whom we are building and 
how we make sure the cities will be sustainable and pleasant to the residents 
will	arise	(Boverket,	2016).	Social	sustainable	development	of	cities	 is	con-
nected	to	mixed-use	in	such	way	that	mixed-use	hope	to	attain	sustainability	
in	form	of	reducing	segregation	and	more	frequent	interactions	between	re-
sidents	(Coupland,	1996).	Even	though	there	are	a	lack	of	evidence	that	the	
mixture of residents, or the socio economical composition in a neighborhood 
affects	the	individual	in	their	success	in	life	(Boverket,	2010).	

1.3.1	 Swedish	 National	 Board	 of	 Housing,	 Building,	 and	
Planning (Boverket)
Boverket, the National Board of Housing, Building and Planning has issu-
ed an amount of reports regarding sustainable cities and social sustainable 
development	of	cities.	In	their	publication	Vision	for	Sweden	2025	they	state	
that one of the goals is to develop smaller localities to ensure that they meet 
the	needs	of	the	daily	life	(Boverket,	2014),	this	goal	together	with	the	fact	
that more people walk and cycle to school, work, day-care, and shopping 
creates	a	need	for	flexible	cities	that	can	meet	these	requirements	(Boverket,	
2014).	They	also	state	that	all	Swedish	cities	should	transform	city	cores	into	
centers	free	of	motor	traffic.	Creating	cities	were	distances	to	key	facilities	are	
short		and	mobility	by	foot	or	bicycle	is	prioritized	(Boverket,	2014).

Concentration and diversity of activities

Vitality Less need to travel

More secure environment Less reliance on cars

More attractive and
better quality town centres

More opportunity and use
for public transport

Economi, social and environmental benefits

In another report National Board of Housing, Building and Planning sta-
tes in their report “Förslag till strategi för miljökvalitetsmålet God bebyggd 
miljö”	that	the	built	milieu	originates	from	the	resident	and	fulfills	its	needs	
and	brings	comfort	in	the	same	times	as	it	offers	a	varied	range	of	residen-
ces,	work	places,	service,	and	culture	(Boverket,	2014).	This	being	the	base	
in	 good	 day-to-day	 environment	 (God	 vardagsmiljö).	 In	 this	 report	 they	
give examples for strategies to achieve well built environments, they iden-
tify challenges such as if municipalities are expanding in area the distance 
between residences, work places and service would increase, that would re-
sult	in	that	commuting	by	bicycle	could	decrease	(Boverket,	2014).	

In their report “Socialt hållbar stadsutveckling” they state that by creating a 
mixed city, with distinct neighborhoods in a grid system is one of the ideals 
(Boverket,	2010).	And	it	is	not	all	about	mixing	accommodations	and	busi-
ness,	it	is	more	about	mixing	different	forms	of	living,	places	for	meeting	and	
activities	(Boverket,	2010).	It	should	preferably	be	done	inside	of	the	neigh-
borhood	(Boverket,	2010),	besides,	it	is	positive	if	the	design	also	is	varied	
and refers to “Accommodations, businesses, recreation, sport, service culture 
and education are mixed in a good city” stated in another report called “Ag-
enda	för	staden”	(Boverket	&	Stadsmiljörådet,	2002).	Further	in	their	report,	
they	state	that	they	have	identified	three	methods	to	gain	social	sustainable	
development	of	the	city	(Boverket,	2010):	
	 •	A	natural	flow	of	people	moving	between	different	neighbor-	 	
	 hoods	and	different	parts	of	the	city.
 • A neighborhood´s isolation should be broken through com-  
	 plementing	buildings	and	activities.
 • The physically, built surroundings should be designed to concen- 
	 trate	walking	in	the	cities.	

On	a	further	note	they	also	have	identified	four	reoccurring	themes	in	the	
sustainable	development	of	the	city	(Boverket,	2010):	
 • Holistic view; To see the development as a part of the deve-  
 lopment of the city
 • Variation; To create greater variation when it comes to func-  
 tion, forms of living and design
	 •	Connection;	Connecting	different	parts	of	the	city
	 •	Influence	and	cooperation;	All	development	of	areas	should		 	
 be on basis of the population and be carried through in a coo-  
	 peration.

1.3 Types of mixed-use development
Within	the	community	there	are	two	types	of	integration	of	uses.	The	verti-
cal	integration	is	where	different	uses	share	the	same	building	and	is	loca-
ted	atop	of	each	other	(Dunkel,	2003).	Horizontal	integrations,	on	the	other	
hand,	is	where	the	different	uses	are	placed	next	to	each	other,	for	example	a	
residential	building	is	next	to	restaurants	and	retail	(Dunkel,	2003).	
The term covers a vastly wide range of development types, these following 
in	this	chapter	are	a	listing	of	the	more	frequent	scenarios	(Dunkel,	2003).	

Within a residential area, convenience ser-
vice is allowed and can be supplemented 
by one or more other services such as hair-
dresser, kindergarten or a small restaurant

Neighborhood commercial

Figure 1: Benefits of mixed-use (Thrall, 2002)

In areas of office there are also multi-fami-
ly houses in these types of areas. The acti-
vities are not mixed within the buildings, 
but there are different buildings for diffe-
rent activities. In many cases, the housing 
has come down later to reduce the demand 
for commuting.

Office/residential
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This type of development is often found 
in smaller cities or in older central parts 
of cities. It often consists of 2 or 3 floors 
with shops on the first floor and housing 
higher up. The shops are accessible from 
the sidewalk. 

Main street residential/commercial

Urban residential/commercial These types of buildings are often on se-
veral floors and allow business on the first 
floors while housing is above. In denser 
areas, this type of building is often used to 
create commerce in the city.

Office convenience This is unlike neighborhood commercial 
intended for areas of primary work. Wor-
kers in the area are given service, and in 
some cases, this service may only be for 
these workers and not other who lives in 
this area.

Shopping mall conversion This type can be developed in two diffe-
rent ways. Either by placing dwellings on 
top of an already existing shopping mall, 
or building  multi-family housing close 
enough for the residents to be able to walk 
to the shopping mall.

Retail district retrofit By integrating new activities into existing 
single-use areas while providing accessibi-
lity for pedestrians, the area can become a 
mixed-use district.

By vertically integrating mixed-use, resi-
dents can have smaller offices or shops in 
their homes, alternatively in the residen-
tial building. This type can provide local 
service while reducing the need for com-
muting

Live/work

This type can be in the form of both hori-
zontal and vertical and allows residents to 
accommodate studios or small workshops 
in their homes.

Studio/light industrial Parking structure with ground floor 
retail

By locating service or retail on the first 
floor, accessibility for residents in the area 
increases while the parking is hidden for 
from the residents.

Single family detached district with 
standalone shopping center

Unlike shopping mall conversion, the 
shopping mall in this case is located in an 
already existing residential area. Often-
times, these are less dense areas, which 
means that fewer residents have shopping 
within walking distance.

This type is often housed in, or in close 
proximity to a hotel, allowing residents 
to share services such as restaurants and 
hairdressers with the hotel and those stay-
ing at the hotel. Often this type of accom-
modation is high-end.

Hotel/residence

In this thesis the focus is on two types of mixed-use, the live/work and the 
studio/light	industrial.	These	two	types	will	be	merged	into	one	type,	name-
ly	the	live-work	unit.	This	is	because	the	two	types	are	both	based	on	living	
and	working	in	close	proximity	to,	or	in	same	spaces	as	each	other.
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Another way of designing live-work units could be by having the residential 
and	the	commercial	premises	in	the	same	area	(Boverket,	2015).	By	using	this	
area	flexible,	adapting	to	different	family	and	business	circumstances,	could	
be	possible.	On	the	other	hand,	there	are	various	juridical	and	technical	pro-
blems	with	this	solution	(Boverket,	2015).	These	challenges	will	be	discussed	
further	in	the	chapter	named	Regulations	and	Challenges,	and	the	two	diffe-
rent	types	or	classifications	of	live	work	units	will	also	be	presented	later	in	
this	thesis	in	the	chapter	Different	classifications.	

1.4	Live-work	units
The Swedish term for combining living and working is “bokal”, meanwhile 
in	this	master	thesis	the	English	term	“live-work	unit”	is	used	instead.	
A	live-work	unit	is	a	mixture	of	residence	and	commercial	premises.	A	des-
cription	could	be	integration	of	the	two	activities.	Those	two	activities	un-
der the same roof and in the same building but separated would not be a 
live-work	unit	 (Boverket,	 2015).	This	 separation	would	 then	be	a	 juridical	
separation	in	form	of	leases	or	owning.	The	non-commercial	part	of	the	li-
ve-work unit is mostly useful for small business owners and entrepreneurs 
such	as	insurance	and	financial	offices,	boutiques,	small	antique	shops,	per-
sonal trainers, dance studios, art galleries and consultants of various types 
(Thompson,	2016).	In	other	words,	any	business	that	is	low-key	and	will	not	
disturb neighbors but needs more space than a converted bedroom (Dolan, 
2012).	Or	as	the	Swedish	National	Board	of	Housing,	Building	and	Planning	
choses to describe it: 

Direct communications mean that it should be easy to cross from the resi-
dence	to	the	commercial	premises.	This	could	be	through	a	door	or	a	stairca-
se.	Though	 in	 the	definition	 the	word	“should”	 is	used,	 this	on	 the	other	
hand could give opportunity using a separate staircase, a connecting corri-
dor,	courtyard	or	similar.	(Boverket,	2015)

” Kombination av bostad och lokal avsedd för att samma per-
son ska kunna både bo och arbeta inom en byggnad eller i två 
sammanbyggda byggnader. Direkt förbindelse bör finnas mellan 
bostaden och lokalen ” (Boverket,	2015)

“ Combination of residence and commercial premises intended 
that one person could be living and working in the same building 
– or two incorporated buildings. Direct communication should 
be present between the residence and the commercial premises. ”

Freely translated by the author of this master thesis it says:

1.4.1	History	of	live-work	units
Working and living in the same building is not a new phenomenon in 
Sweden.	It	was	more	common	in	the	first	half	of	the	20th	century	when	there	
were	more	shops,	small	workshops	and	so	on	in	the	cities	(Boverket,	2015).	
In more rural areas there where general stores or forges that often where 
connected	to	the	residence	of	the	owner	(Boverket,	2015).	This	is	an	arrange-
ment	that	is	found	all	over	the	world.	For	thousands	of	years	work	and	com-
merce has been carried out on the street level while some or all of those wor-
kers	lived	above	or	behind	the	work	area	(Dolan,	2012).	With	the	industrial	
revolution there came the opportunity of daily commuting to centralized 
places	of	employment.	This	created	a	shift	of	how	cities	were	designed	and	a	
separation	of	working	and	living	became	clear	(Dolan,	2012).	In	urban	areas	
most craftsmen having small shops moved out because people felt that noise 
and	dirt	were	disturbing	(Walloschke,	2018).	Craftsmen	were	more	or	 less	
pushed	away	from	city	centers	(Walloschke,	2018).	Until	the	1980s	and	1990s	
when	fax-machines	and	home	internet	became	more	widespread	offices	at	
home were rare, after this it was possible to run a small business from one’s 
home	(Dolan,	2012).	Examples	of	businesses	starting	in	homes	and	growing	
big	 is	Amazon	 (Hartmans,	 2017)	 and	 Hewlett-Packard	 (Hewlett-Packard,	
2008).	

Dominance of living versus work Home occupation
Live/Work
Work/Live

Intimacy between working and 
living activities

Live-with proximity
Live-near proximity 
Live-nearby proximity

1.4.2.1	Dominance	of	living	versus	work
This	kind	of	classification	focuses	on	what	kind	of	activities	are	dominant	in	
the	unit.

Home occupation
This is maybe the type of arrangement that many people think of when they 
hear	“working	at	home”.	Definition	is	that	home	occupation	takes	place	at	
the	residence	but	there	doesn’t	have	to	be	a	defined	work	space	such	as	an	
office,	studio,	or	workshop	(Dolan,	2012).		In	many	Swedish	homes	there	is	
a work desk, or a room intended for working, this could make these homes 
to	a	kind	of	live-work	units.		If	there	is	a	defined	area	it	doesn’t	have	to	be	
inside of the building, it can also be located in a nearby shed or garage that 
has	been	converted	(Dolan,	2012).	It	is	often	not	desired	that	the	home	occu-
pation	is	evolving	to	a	commercial	or	work	only	(Dolan,	2012).	Exceptions	
could	be	in	high	density	mixed-use	locations	(Dolan,	2012).	In	this	type	the	
living	space	is	strongly	dominant.	

Live/Work
Live/work unit is on the terms of the residents and, therefore, the noise, odor 
and	other	impacts	must	be	considered	(Dolan,	2012).	The	dominant	use	of	
this	type	of	unit	is	living	while	work	is	of	secondary	nature	(Dolan,	2012).	
Employees and walk-in trade may be possible depending on the restrictions 
of	the	area	(Dolan,	2012).	Flexibility	is	a	key	in	live/work	units	and	it	is	ass-
umed that the dominance of the living area will change over time, still the 
living	space	will	stay	dominant	over	working	(Dolan,	2012).	The	live/work	
units can be of any spatial arrangement and the work spaces may be in the 
unit,	in	the	building	or	on	the	same	property.
A	common	form	is	the	urban	loft,	this	type	of	configuration	is	very	flexible,	
and the work-to-residence balance can change even from week to week (Do-
lan,	2012).

Work/live
The	definition	here	is	that	the	work	activities	control	the	living	activities	and	
there may be odors, noise and employees while the predominant usage is 
commercial	or	industrial	work	activities	(Dolan,	2012).	The	two	activities	are,	
therefore,	often	divided	by	a	wall	or	a	floor,	or	even	are	located	in	different	
parts	 of	 the	 building.	 In	 Sydney	purpose-built	work/live	 units	were	 built	
with	 a	 large	 ground-floor	work	 space	 and	 residence	 above	 (Dolan,	 2012).	
Another	 common	 form	of	work/live	 is	 the	flex	house,	 a	building	 type	ac-
commodating	living	above	a	store.	This	form	may	be	seen	as	a	mixed-use	
building	but	is	also	a	form	of	live-work.	
In Tribeca, New York City many former loft warehouses were converted to 
live-work units when shipping containers made them redundant and, in this 
case,	they	are	often	in	form	of	work/live	(Dolan,	2012).	These	have	by	time	
been	converted	to	living	only	and	is	today	expensive	due	to	gentrification	
(Hammett	&	Hammett,	2007).	

1.4.2	Different	classifications
There	are	a	wide	range	of	methods	of	classifying	live-work	units.	In	this	fol-
lowing	chapter	two	different	ways	of	classification	will	be	presented	along	
with	descriptions	of	the	types.	
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1.4.2.2	Intimacy	between	working	and	living	activities
This	kind	of	classification	focuses	on	how	intimate	the	working	and	the	li-
ving	areas	are	mixed.

Live-With proximity type (loft)
A	live-with	unit,	seen	in	figure	2,	contains	in	one	single	space	a	kitchen/di-
ning	area,	sleeping	space,	bathroom	and	adjoining	work	space.	This	solution	
is	the	most	flexible	and	offers	the	fewest	partitions	which	allows	the	user	to	
change	it	in	many	ways	(Dolan,	2012).	The	balance	of	the	living	and	working	
areas	are	 ,therefore,	up	 to	 the	occupant’s	needs	at	 the	moment.	Often	 the	
form of the live-with unit is typically a single level space with high ceiling 
height with few partitions or, a two-level space with a sleeping area on a 
mezzanine level and kitchen underneath while the work area has full height 
(Dolan,	2012).	

Mezzanine

Living area

Working area

Figure 2: Live-with unit

When designing live with units there is an advantage not distinctly designa-
ting	all	areas	for	activities,	rather	than	letting	them	be	flexible	(Dolan,	2012).

Live-near proximity type
This type of unit provides separation between living and working spaces 
while	 in	 the	 same	 time	meets	 the	accession	of	a	 live/work	unit.	Often	 the	
workspace	is	located	on	the	main	floor	while	the	living	space	is	located	abo-
ve	but	there	are	other	configurations	(Dolan,	2012).	The	separation	by	a	floor/
ceiling	or	wall	creates	two	separated	fire	cells	if	the	floor	or	wall	is	fire-rated	
(Dolan,	2012).	This	separation	also	allows	the	living	space	to	closely	resem-
ble	an	ordinary	apartment.	This	type	is	flexible	in	another	way	than	live-with	
units,	allowing	the	first	floor	to	being	used	for	a	diverse	range	of	activities	
while	the	living	space	is	undisturbed.	

This	 type	of	units	 can	be	 split	 into	 three	different	 subcategories	 (Khoury,	
2014):

The live-above type
This	 type	has	 the	workplace	below	the	residential	space,	as	seen	 in	figure	
3.	This	separation	the	two	spaces	are	complete	which	allows	activities	with	
more	disturbance	 (Khoury,	 2014).	 It	 also	 allows	 the	workplace	 later	 to	be	
altered to a retail only completely separating living and working (Dolan, 
2012).	This	type	of	units	suits	more	urban	areas	or	buildings	of	lesser	deep.	

The live-behind type
In	 this	 type,	 seen	 in	 figure	 4,	 the	 residential	 space	 is	 located	 on	 the	 back	
of the building, thereby separating the two spaces in a horizontal direc-
tion	 (Khoury,	2014).	As	 the	 live-above	 type	 there	 is	a	complete	separation	
between	the	two	spaces	(Khoury,	2014).	Live-behind	units	are	on	the	other	
hand	more	suited	for	less	urban	areas	or	in	thicker	buildings	(Dolan,	2012).	

Living area

Working area

Working area
Living area

Figure 3: Live-above unit

Figure 4: Live-behind unit

They	also	require	sufficient	space	in	the	courtyard	to	cater	enough	light	into	
the	living	area.

The live-in-front type 
This	type,	which	can	be	seen	in	figure	5,	 is	most	suited	for	single-housing	
in	rural	areas	with	a	back	alley	to	access	the	working	space	(Khoury,	2014).	
Often the house is intended to be fully compatible as a conventional house 
(Khoury,	2014),	the	big	difference	between	the	live-in-front	type	and	the	live	
near	proximity	type	is	that	in	this	case	the	work	space	is	attached	to	the	li-
ving	area.

Live-nearby proximity type
In	this	type,	seen	in	figure	6,	a	short	walk	separates	the	living	space	from	the	
work space, this may be across a courtyard, to a converted garage or another 
building	on	the	same	property	(Dolan,	2012).	This	may	seem	as	traditional	
Swedish

Working area
Living area

Figure 5: Live-in-front unit
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mixed-use	and	the	main	difference	is	that	both	spaces	are	rented	by	the	same	
individual	by	the	same	contract.his	type	of	units	fits	in	both	in	rural	and	den-
se	cities	depending	on	in	what	form	the	separate	studio	is	(Khoury,	2014).	
In rural areas it can be in form of a second building on the property, or a 
converted	garage	(Dolan,	2012),	 in	case	of	dense	cities	it	can	be	in	form	of	
a commercial property on street level without a direct passage to the living 
area	on	a	floor	higher	up	in	the	building	or	on	the	other	side	of	the	courtyard	
(Dolan,	2012).

Living area

Working area

Figure 6: Live near-by unit

1.4.3	Regulations	and	challenges
Building	rules	is	according	to	the	investigation	“Möjligheter	att	etablera	bo-
kaler”	(Boverket,	2015)	is	the	main	obstacle	for	building	live-work	units	in	
Sweden.	This	 is	because	there	are	separate	rules	for	residentials	and	com-
mercials,	 this	 leads	 to	 problems	when	 trying	 to	 combine	 the	 two	 spaces.	
Another	main	concern	is	parking	and	traffic,	if	a	number	of	live-work	units	
are located in an area there should be shared parking arrangements (Thom-
pson,	2016).	

When	the	live-work	units	can	be	flexible	in	its	usage	over	time,	there	occurs	
a new type of challenges other than those based on building regulations, for 
example,	what	differs	from	having	a	normal	shop	space,	where	you	can	have	
more dark areas is that in live-work units you may have to meet the daylight 
requirements	in	spaces	designed	for	business	(Nordmark,	2018).	But	if	it	is	a	
traditional	store,	there	is	only	some	parts	that	must	meet	requirements	and	
other	areas	designated	for	stock	can	be	darker	(Nordmark,	2018).	When	it’s	
both	a	store	and	a	home,	the	difficulties	are	what	is	happening	in	between,	
where to place kitchen and bathroom so that it can be used by both zones 
(Wänstedt,	2018).	It	is	undesirable	that	these	surfaces	are	duplicated	because	
it	will	not	be	space-effective	(Wänstedt,	2018),	however,	there	are	challenges	
when it comes to privacy if you want to share these spaces, it comes to how 
professionally the commercial premises is perceived when mixing private 
spaces	(Walloschke,	2018).	It	gets	more	and	more	complex	the	bigger	the	unit	
it	is.	If	there	is	one	resident	living	and	working	then	it	is	fewer	problems	but	
if	there	are	two,	three,	or	even	more	residents	it	will	be	more	difficult	(Wän-
stedt,	2018).	It	is	a	challenge,	but	if	there	is	a	good	solution,	it	creates	an	extra	
quality	to	the	residence	(Wänstedt,	2018).	The	architecture	and	floor	plans	
also	become	important	for	it	to	work	well	in	the	long	run.	The	division,	the	
boundary	is	important	(Wänstedt,	2018).	

Similarly it is a challenge to establish connection between the premises and 
the residence, without causing disturbance to the other residents 
(Walloschke,	2018).	

In	this	following	chapter,	six	different	areas	are	covered	briefly	were	building	
regulations according to Swedish National Board of Housing, Building and 
Planning	 (Boverket)	may	 imply	difficulties	when	 implementing	 live-work	
units.	Note	that	the	regulations	listed	are	those	that	apply	in	Sweden.

Fire protection
The	 fundamental	principle	 for	fire	protection	 is	 that	different	 functions	 is	
classified	differently	and	should	create	its	own	fire	cell	(Boverket,	2015).	For	
ordinary apartments which is in the category 3A, there is also a rule that eve-
ry	apartment	should	be	its	own	fire	cell	classified	in	EI	60	(Boverket,	2017).	
Even	if	the	residence	and	commercial	premises	are	two	different	fire	cells,	
there is nothing against these two are connected to each other through a 
door,	if	this	door	also	is	classified	EI	60	(Boverket,	2015).	

Accessibility
Requirements	 on	 accessibility	 differs	 between	 residential	 and	 commercial	
premises.	Main	difference	is	that	the	free	space	for	turning	radius	of	a	whe-
elchair in accommodations must be 1300 mm when in commercial premises 
it	must	be	1500	mm	(Boverket,	2015).	In	accommodations	in	one	plane	the	
whole plane must be accessible, whilst accommodations in more planes only 
the	entry	level	should	be	accessible	(Boverket,	2015).	The	entry	level	should	
then	accommodate	kitchen	and	room	for	hygiene.	In	commercial	premises	
every	 level	must	be	accessible,	unless	 it	 is	unjustified	because	of	 the	kind	
of	work	which	is	conducted	(Boverket,	2015).	Another	factor	to	consider	is	
that if the commercial premises is used to accommodate customers who are 
expected to stay in the room for a longer period of time, there must be a 
bathroom	accessible	for	outdoor	wheelchairs	(Walloschke,	2018).

Housing design
According to BBR, accommodations should be dimensioned, furnished and 
equipped	in	consideration	of	its	usage.	Following	functions	must	at	least	be	
present	in	new	accommodations	(Boverket,	2015):

• At least one room for personal hygiene 
•	 Furniture	and	equipment	for	personal	hygiene
• Room or separable part of room for socializing 
• Room or separable part of room for sleep and resting 
• Room or separable part of room for cooking
•	 Furniture	and	equipment	for	cooking
• Area for eating in, or connected to room for cooking
• Space for homework
• Entry area with space for outerwear
• Area for washing and drying clothes if communal laundry    
 room does not exist
• Space for storage
• Furniture for storage

Some of these mentioned functions can be communal such as laundry room, 
storage	and	so	on.

Noise protection
There	are	different	requirements	on	noise	protection	between	accommoda-
tions	and	commercial	premises	depending	on	the	activities	(Boverket,	2015).	
Like in the other categories the two areas can be separated, otherwise, the 
strictest	regulations	could	be	met	in	both	areas	or	if	they	are	connected.	A	se-
paration could be favorable to isolate sounds traveling from one area to the 
other	(Nordmark,	2018).	A	case	may	be	that	you	want	to	avoid	sounds	from	
the private part, such as screaming from children should not be heard in the 
public	store	section	of	the	unit	(Nordmark,	2018).
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Energy	Requirements
Requirements	on	energy	differs	in	BBR	according	to	if	it	is	a	cottage,	mul-
ti-family	housing	or	commercial	premises.	Separating	the	two	areas	or	apply	
the	stricter	requirements	on	both	areas	are	the	two	solutions	available	(Bo-
verket,	2015).	

Ventilation
Ventilation should always be adapted to activities in such a way that it elimi-
nates unhealthy substances, moisture, bothersome smell and pollution from 
material	and	activities	in	the	building	(Boverket,	2015).	When	projecting	ven-
tilations	in	accommodations	requirements	in	BBR	must	be	met,	while	projec-
ting	ventilation	in	commercial	premises	requirements	in	Arbetsmiljöverket’s	
rules	must	be	met	(Boverket,	2015).	If	the	accommodation	and	commercial	
premises	are	separated	there	are	specific	requirements	on	avoiding	gases	of	
fire	 spreading	between	 the	 areas	 (Boverket,	 2015).	Difference	 between	 ac-
commodations and commercial premises is that in accommodations, there is 
a	lowest	requirement	on	airflow	whilst	in	commercial	premises	there	can	be	
reduced	airflow	(Boverket,	2015).	This	reduction,	however,	must	not	cause	
health	hazards.	Requirements	for	ventilation	in	workplaces	can	be	found	in	
AFS	2009:02.	

1.4.4	Flexibility	and	adaption
If	the	city	plan	allows	both	apartments	and	commercial	premises	in	the	first	
floor,	there	are	possibilities	to	later	transform	the	apartment	to	commercial	
premises	if	it	is	beneficial.	Even	if	there	is	not	support	for	it	in	the	beginning,	
presuming	the	apartment	is	designed	in	such	a	way	that	it	satisfies	the	re-
quirements	of	public	premises,	for	example	accessibility	(Nordmark	2018).	

In the new district Skogsstaden in Alingsås, planned for about 1000 people, 
the	area	plan	allows	businesses	on	 street	 level	 (Boverket,	 2010).	This	 is	 to	
make	it	possible	for	mixed	usage	in	the	future	(Boverket,	2010)	when	there	is	
a	customer	base	for	businesses	in	the	area	a	specific	share	of	the	street	level	
in	buildings	are	meant	to	be	transformed	(Boverket,	2010).	Before	this,	the	
premises	are	used	for	storage	(Boverket,	2010).	

One	way	of	gaining	flexibility	 in	 the	structure	 is	 to	create	opportunity	 for	
businesses	on	 street	 level	 of	 the	buildings.	 In	Hammarby	Sjöstad	“bokal”	
was introduced, a form of living that is combining living with business (Bo-
verket,	2010).	

Live-work units can create an opportunity for architects to plan for commer-
cial	activities	when	they	 in	 this	case	can	be	flexible	over	 time	(Nordmark,	
2018).	It	may	be	someone	who	lives	there	but	who	does	not	do	any	business	
and	then	it	becomes	solely	a	home.	Somebody	who	closes	his	little	shop	but	
who chooses to stay in his home does not necessarily create a problem, but 
if	the	design	and	feeling	that	you	get	in	touch	with	the	floor	space	is	there,	it	
can	still	contribute	to	the	street	(Nordmark,	2018).		Other	owners	of	
live-work	units	 can,	 instead,	benefit	 if	 there	 is	an	opportunity	of	business	
premises	allowed	to	be	merged	(Nordmark,	2018).	

If you work with rental rights, there is a great risk of ending up with large 
empty	commercial	spaces,	but	you	still	want	 to	create	an	attraction	 to	 the	
neighborhood	(Nordmark,	2018).	So	even	if	no	demands	are	made	from	the	
municipal, it may be that the developer has his or her own interest in deve-
loping	the	neighborhood	and	the	city,	which	benefits	the	attractivity	of	their	
own	apartments	(Nordmark,	2018).

Artists usually have their studio in the apartment, and sometimes they rent 
together	with	others.	It	 is	also	an	idea	that	several	apartments	can	share	a	
bigger	space	for	a	joint	studio	(Walloschke,	2018).	Though	there	may	be	con-
troversy, who uses the most, will that person pay more, and other similar 
questions	could	rise	(Walloschke,	2018).	

Many cities seek for develop and strengthen paths in the cities (Boverket, 
Socialt	hållbar	stadsutveckling,	2010).	Rosengårdsstråket	is	one	of	these	st-
rengthened	paths	through	Rosengård	in	Malmö	(Boverket,	2010).	In	Febru-
ary	2010	“Bennets	Bazaar”	was	inaugurated,	and	in	Holma,	another	part	of	
Malmö the existing path Holmastigen has been planned to be strengthened 
through	placing	shops	with	crafts	(Boverket,	2010).	This	is	hoped	by	the	city	
to provide conditions for the population to engage in businesses and service 
(Boverket,	2010).	

1.4.5	The	residence	as	architecture
While the commercial premises can be designed in a variety of ways with 
few fundamental parameters to take into account, there are more immeasu-
rable values in the residence that should be considered in the design process 
(Walloschke,	2018).

According	to	Ola	Nylander	(Nylander,	2013)	are	there	seven	groups	of	qua-
lities	which	are	found	in	residential	buildings	of	high	architectural	quality.	
Some	of	these	qualities	are	supported	by	architects	that	has	been	interviewed	
for	 this	 thesis.	The	 residence	and	 its	qualities	 are	not	 always	 restricted	 to	
inside of the walls, but also what is outside and how the dwelling can relate 
to	the	patio	or	a	balcony	(Nordmark,	2018).	One	aspect	that	is	not	related	to	
the	architectural	qualities	is	the	amount	of	storage	in	the	home	which	is	often	
appreciated	by	the	residents	(Wänstedt,	2018).	

Material and details are a big part of how the residents experience the buil-
ding, where the concepts´ appropriation, care, and authenticity are important 
of	how	materials	and	details	are	experienced	(Nylander,	2013)	(Walloschke,	
2018).	In	appropriation	the	materials	are	important	in	how	the	resident	feels	
that the accommodation is a home, and the details can be seen as the buil-
ding	has	been	given	care	and	 is	a	first	 step	 in	accepting	 the	building	as	a	
home	(Nylander,	2013).	Authentic	materials	help	in	creating	this	connection	
between	the	building,	and	the	resident	in	an	early	stage	(Nylander,	2013).

Axiality in a residence is an example when architecture creates a feeling 
of	 presence,	 this	 feeling	 arises	when	 you	 enter	 the	 axis	 (Nylander,	 2013).	
Through	passages	and	paths	in	the	residence,	different	kind	of	light	and	at-
mosphere	can	be	experienced	and	made	transparent	(Nylander,	2013).	This	
axiality is in the same time a result of light and transparency that is apparent 
between	two	points	of	interest	(Nylander,	2013).
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A	room	or	apartment	can	in	varying	degrees	be	enclosed	which	affects	how	
the	space	is	experienced	(Nylander,	2013).	This	feature	can	be	viewed	diffe-
rently	through	time	and	by	different	residents	(Nylander,	2013).	Historical-
ly architecture has strived toward a distinct enclosure of rooms and what 
is	present	inside	and	outside	of	this	space	(Nylander,	2013).	Modern	archi-
tecture on the other hand strives toward openness and symbiosis between 
the	outer	and	inner	space	(Nylander,	2013).	This	could	be	exemplified	in	the	
case	of	a	window.	Not	only	does	the	window	allow	light	into	the	residence,	it	
can	also	link	the	attention	to	the	view	outside	(Nylander,	2013).	Enclosure	is	
not only created by walls, this can also be readably through corners, contour 
and	unbroken	walls,	meaning	the	feeling	of	enclosure	is	not	distinctly	defi-
ned but, instead, experienced through the relation between open and closed 
(Nylander,	2013).	

Opportunities to movement through the residence creates experiences and 
is based on the size of the spaces which creates a rhythm when moving (Ny-
lander,	2013).	A	small	room	takes	less	time	to	fully	experience	than	a	larger.	
A room or an entire residence can in this case be either dynamic or static 
(Hesselgren,	1954),	where	the	dynamic	room	attracts	movement	to	fully	ex-
perience the room while the static room is easy experienced without move-
ment	(Nylander,	2013).	

Room	 figure	means	 the	 proportions	 of	 the	 room	 seen	 in	 a	 plan,	 section,	
and	size	(Nylander,	2013).	Through	the	history	architects	have	tried	to	find	
mathematical	 answers	 to	 how	 a	 room	 should	 be	 sized,	 the	 figure	 of	 the	
rooms and its importance has been widely discussed but no conclusion has 
been	reached	(Nylander,	2013).	Though	today	the	sizes	and	proportions	of	
rooms in Sweden are often linked to regulations of accessibility and these 
proportions are often close to the proportions found in buildings built under 
the	renaissance	(Nylander,	2013).	Though	there	can	be	an	advantage	that	the	
rooms can be a bit more general can be good over time and for example that 
a	room	can	work	both	as	a	bedroom	and	living	room	(Nordmark,	2018).	If	
there	is	not	a	distinct	programme	what	different	rooms	should	be	used	for,	

opportunities open up for the residents to make the residence to their own 
(Nordmark,	2018).

Light is of fundamental importance in architecture ranging from the secreti-
ve and holy in churches to the importance of light in residences (Nylander, 
2013).	Creating	accommodations	with	sufficient	light	irradiation	is	today	one	
of	the	most	important	parameters	of	housing	architecture	(Wänstedt,	2018).	
Through the years the size of windows has changed in great degree, this 
based	on	how	regulations	and	style	has	changed	(Nylander,	2013).	This	de-
velopment of regulations is based on a more rational view of daylight in resi-
dences	(Nylander,	2013).	New	tools	such	as	computer	simulations	has	made	
it possible to not only measure a daylight factor, but also simulate glare, over 
light,	reflected	light,	distribution	of	light	and	shadows	in	the	room	(Nordin	
&	Petersson,	2015).	By	using	different	types	of	windows,	the	experience	of	
light can be altered, such as windows with mullions help to distribute the 
light	in	a	room	(Nylander,	2013).	Other	factors	linked	to	windows	are	frame,	
sash,	and	embrasures	and	their	proportions	and	placing	(Nylander,	2013).	

Organization of rooms refer to how the inner, private rooms are organized in 
the	residence	(Nylander,	2013).	During	the	Swedish	Million	Programme	the	
functionalist type of apartments with rooms according to function, regulated 
sizes of rooms, neutral communication to rooms and good accessibility was 
consolidated	(Walloschke,	2018).

A good planned apartment does not have long, dark corridors while the con-
nection	between	 rooms	are	 logical	 (Nordmark,	 2018).	The	organization	of	
rooms is in the same time linked to the human desire of creating personal 
territories	and	the	process	of	appropriation	(Hurtig,	1995).	Outer	rooms	in	
different	degrees	of	privacy	may	be	a	part	of	 the	appropriation	where	the	
marking of territory can be displayed in form of plantings or decorations 
(Nylander,	2013)

Surface-efficient	apartments	today	are	an	answer	to	creating	cheaper	homes	
that	more	can	afford	to	buy	or	rent	(Bennewitz,	2012).	The	inertia	of	the	hou-
sing	market	is	basically	a	financing	issue.	The	cost	of	production	means	that	
today’s	buyers	cannot	afford	the	bigger	newly	built	apartments	(Bennewitz,	
2012).	This	attempt	to	create	effective	housing,	in	turn,	creates	homes	with	
partially	inferior	qualities	such	as	rooms	that	are	not	so	general	that	they	can	
be	used	for	different	activities	over	time	(Nordmark,	2018).	Another	is	that	
the amount of storage space, something that residents often appreciate, de-
crease	(Wänstedt,	2018).	A	space-effective	housing	does	not	contain	so	much	
extra	space.	The	opportunity	for	residents,	for	example	a	family,	to	someti-
mes	divide	and	dwell	in	different	areas	such	as	a	TV-room,	and	a	different	
living	room,	and	the	flexibility	that	the	home	can	increase,	and	decrease	is	
today	missing	(Nordmark,	2018).

1.4.6	Placement	of	live-work	units
There is suggested that live-work units should be placed near the city cen-
ter	without	being	an	A-rated	location	(Nordmark,	2018).	Urban	environme-
nt,	neighborhood	development,	urbanization	but	also	suburbs	is	a	good	fit	
(Walloschke,	2018).	The	live-work	units	could,	for	example	be	the	first	deve-
lopment	of	an	area	for	housing	(Nordmark,	2018).	This	way	you	could	create	
street	life	in	the	early	stages.	A	problem	that	may	arise	is	that	residents	in	
a less urban area are disturbed by the unfamiliar people who comes to the 
area	(Walloschke,	2018).	Another	option	could	be	closer	to	central	parts	of	
a	city	where,	for	various	reasons,	one	does	not	consider	it	sufficiently	well	
positioned	to	build	large	areas	of	business	(Nordmark,	2018),	and	where	it	
is uncertain and risky for a housing association to have a business premises 
that	is	at	risk	to	be	empty	for	longer	periods	of	time.

An advantage when placing live-work units may be that there are paths whe-
re	people	move	around	(Nordmark,	2018).	Then	you	can	get	people	moving	
to	nodes,	which	a	new	type	of	housing	could	be	in	a	city	(Nordmark,	2018).	
Then	there	would	be	some	benefits	for	the	units	of	the	path	but	also	giving	
back, and the one who operates the units having the opportunity to develop 
the	area.	This	causes	that	you	do	not	want	to	be	anything	out	of	the	way,	but	
you	must	be	 located	 in	some	more	urban	environment	 (Nordmark,	2018).	
What	the	definition	for	this	urban	environment	could	be	is	not	clear	but	it	
is suggested that it may be best where the houses are in line with the street 
and	 close	 to	 the	pavement	 (Wänstedt,	 2018).	 But	 it	 is	 also	 suggested	 that	
live-work units could be suited in residential areas where there are higher 
density	of	people	(Nordmark,	2018)	and,	also	in	campus	areas	close	to	uni-
versities and still close to the city center to provide service within walking 
distance	(Wänstedt,	2018).	It	should	be	a	location	that	would	work	both	for	a	
business premises and for a home, so it cannot be too exposed because then 
it	will	not	be	a	suitable	environment	for	housing	(Wänstedt,	2018).
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1.5	Social	spaces	and	outdoor	activities
To simplify outdoor activities, you can divide them into three groups, all 
three	having	different	levels	of	demands	on	the	built	physical	environment	
and	the	social	places	in	the	city	(Gehl,	1987).

The fundamental kind of activities or as in Life between Buildings (Gehl, 
1987)	called	necessary	activities	and	means	those	that	are	more	or	less	com-
pulsory; that includes going to school or to work, shopping, running errands, 
waiting	for	a	bus	or	a	person.	In	other	words,	all	activities	in	which	those	
who	are	 involved	are	 to	 some	degree	 required	 to	participate.	This	means	
that these activities are more or less independent of the exterior environment 
(Gehl,	1987).	

Optional activities are on the other hand those activities that are participated 
in if there is a wish, but also only if there is suitable place and time to do 
so	(Gehl,	1987).	These	activities	are	those	such	as	standing	around	enjoying	
life	sunbathing	or	sitting	around	(Gehl,	1987).	These	activities	happen	when	
weather and place are favorable and are, therefore, heavily depending on 
exterior	conditions	(Gehl,	1987).

The	third	and	last	group	of	activities	is	social	activities	(Gehl,	1987).	Oppose	
to optional activities who depend on exterior conditions, these conditions, 
instead,	depend	on	 the	presence	of	other	people	 (Gehl,	 1987).	This	group	
includes greetings and conversations, children playing and maybe the most 
prevalent of them all; passive interactions in form of hearing and seeing 
other	people	(Gehl,	1987).	Depending	on	the	type	of	social	place	these	activi-
ties	take	place	in,	there	is	a	difference	what	they	look	like	(Gehl,	1987).	More	
private	places	such	as	balconies	or	gardens	creates	different	activities	than	
public	places	such	as	streets,	work	places	or	town	squares	(Gehl,	1987).

The	range	of	social	spaces	from	town	square	to	the	living	room	and	the	rela-
tionship between these spaces and various groups of people create a hierar-
chal	system	(Gehl,	1987).	This	hierarchy	shows	how	public	or	private	these	
spaces	are.	An	example	on	a	private	space	is	the	balcony	or	garden	connec-
ted	to	 the	dwelling.	Spaces	within	a	residential	group	are	accessible	 to	all	
people, but due to the close connection to the residents they could, instead, 
be	labeled	as	semipublic	(Gehl,	1987).	In	the	other	end	of	the	hierarchy	there	
is	the	fully	public	town	square,	and	the	steps	between	can	be	more	or	less	dif-
ferentiated even though a space for transition between these types of spaces 
seldom	exist	(Gehl,	1987).	A	case	where	these	defined	spaces	are	hard	to	find	
is	in	an	area	of	multistory	residences	(Gehl,	1987).

Even though the social activities depend on the presence of other people, this 
means	that	well	designed	places	attract	people	which	leads	to	a	variety	of	
social	activities	(Gehl,	1987).	The	first	two	floors	of	a	house	are	the	most	im-
portant	for	how	people	experience	the	street	environment	(Wänstedt,	2018).	
Many	Danish	cities	have	made	an	effort	to	restrict	banks	and	offices	at	stre-
et	level	to	create	as	diverse	facades	as	possible	(Gehl,	1987).	In	other	cases,	
these	kinds	of	offices	are	allowed	at	street	level	as	long	as	the	frontages	are	
less	than	five	meters	wide	(Gehl,	1987).	Using	as	narrow	frontages	as	pos-
sible means closer between places of interactions, which entrances provides 
(Gehl,	1987).	This	is	also	to	make	sure	something	is	happening	in	the	façade	
especially	 along	 pedestrian	 streets	 (Walloschke,	 2018).	 There	 is	 suggested	
that live-work units could in such cases make these facades more interes-
ting when they are more variable than traditional apartments or businesses 
(Wänstedt,	2018).	The	facade	becomes	important	and	how	it	communicates	
and	what	it	gives	to	the	street	(Wänstedt,	2018).	It	may	create	a	more	chan-
ging street environment than there are common premises or homes (Wän-
stedt,	2018).	To	put	some	flowers	at	the	entrance	so	it	feels	welcome	and	how	
you	meet	 the	house	 from	 the	 street	 is	 important	 (Nordmark,	2018).	Often	
found	outside	of	Sweden	you	may	find	a	little	bench	or	some	tables	outside	
of	a	shop,	so	people	can	sit	(Nordmark,	2018).	This	gives	people	opportunity	
to meet neighbors when exiting their building or people watching pedestri-
ans	walking	by	the	store.	These	narrow	frontages	allowing	more	stores	and

offices	on	the	same	stretch	of	façade	may	mean	having	a	common	signage	
program	to	avoid	chaotic	facades	(Wänstedt,	2018).	For	example,	one	can	de-
cide that signage should be done on window frontages or reserving surface 
above	the	door	for	signage	(Wänstedt,	2018)

1.5.1	Community
In	the	50s	to	the	70s	the	concept	of	neighborhood	was	very	strong	in	Swedish	
city planning and aimed to provide services within near reach for the re-
sidents, though this tactic led to the feeling of isolation when the access to 
resources such as shops, recreation centers and health centers were limited 
(Movilla	Vega	&	Hallemar,	 2017).	 In	 the	 concept	 of	New	Urbanism	 there	
live-work units is a part, this problem that arose in Swedish areas are solved 
by making sure that except for areas for social interactions and places as 
parks, cafés, restaurants, libraries, and art galleries there should be schools, 
shopping	and	other	services	needed	in	the	everyday	life	(Dolan,	2012).	When	
one spends less time commuting and more time in one place a possibility for 
a stronger sense of community arises, less commuting means that live-work 
units are suited best in areas of compact, walkable communities (Dolan, 
2012).

Live-work and community can be in symbiose meaning that the presence of 
live-work units can help in building a strong safe community that can adapt 
over	time	(Dolan,	2012).	The	other	way	can	be	 in	that	sense	that	residents	
of live-work units in their isolated work life craves opportunities of casual 
interaction	(Dolan,	2012).	A	meeting	place	and	the	opportunity	to	meet	and	
social gatherings is important especially if there are many live-work units 
in	an	area	(Nordmark,	2018).	It	may	be	ordinary	cafes,	but	there	may	be	a	
need	for	somewhere	to	meet	(Nordmark,	2018).	This	type	of	interactions	can	
be provided through design of the area or locating the project in a walkable 
mixed-use	neighborhood	(Dolan,	2012).	When	integrating	various	activities	
and functions, there is a possibility this mix is stimulating and inspiring in-
dividual	activities	(Gehl,	1987).	Simply	integrating	buildings	and	functions	
in	the	mix	is	not	sufficient,	integrating	different	events	and	

people	on	a	small	scale	creates	an	interesting	environment	(Gehl,	1987).	The-
refore,	the	important	part	is	that	people	who	live	and	work	in	different	buil-
dings share the same public spaces and have casual interactions on a daily 
basis, not that service functions, residences, and shops are placed close to-
gether	(Gehl,	1987).

In that sense that live-work units eliminates commuting it creates a whole 
new	set	of	requirements	and	opportunities,	the	resident	brings	all	the	former	
dispersed activities in life together in one place and focus is increased on 
that	one	place	(Dolan,	2012).	This	focus	leads	to	an	enhanced	sense	of	invest-
ment	in	this	location.	There	may	be	a	higher	demand	on	the	physical	built	
environment, both within the project and in the surrounding public areas 
(Dolan,	2012).

There are advantages planning spaces for interaction near the entry of paths 
into	the	project	(Dolan,	2012).	These	spaces	of	interaction	could	be	created	
in	various	ways.	The	place	 intended	 for	 interaction	may	be	 a	 commercial	
area or that it is more like in a residential area, such as a community room, a 
space	that	is	included	for	all	residents	(Nordmark,	2018).	Common	areas	are	
seldom used on weekdays and during the daytime by residents, so it would 
certainly	not	affect	so	much	for	the	other	residents	if	they	have	the	same	ac-
cess	to	these	areas	as	those	living	in	live-work	units	(Wänstedt,	2018).	Look-
ing at the common areas that exist, there is a laundry room, which some 
of	 the	businesses	 can	benefit	 from.	Then	 the	 common	room	 for	parties	or	
associations,	there	could	be	a	kitchenette	where	you	can	go	and	have	lunch	
and	see	if	there	is	someone	else	at	lunch	(Wänstedt,	2018).	Such	spaces	where	
owners of live-work units can hold meetings and other gatherings could be 
beneficial	 for	 the	area	(Nordmark,	2018).	The	closer	to	the	 live-work	units	
this common room is, the bigger the chance residents of live-work units will 
go	there	to	have	lunch	together	and	use	it	(Wänstedt,	2018).	If	it’s	difficult	to	
get there, you for example are forced to go through many doors and have to 
unlock,	it’s	less	likely	to	take	your	food	and	leave	(Wänstedt,	2018).	For	the	
situation it is also great if there is a café or restaurant, hotel or conference 
center	within	walking	distance	of	these	units	(Wänstedt,	2018).	
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That	one	has	the	opportunity	to	go	somewhere	for	some	coffee	and	talk	to	
people,	you	know	it’s	the	focal	point	(Nordmark,	2018).	There	is	a	common	
opinion that zero-commute districts and similar places may have higher de-
mands	on	its	surrounding	(Nordmark,	2018).

The total size of these areas should be at least 10 percent of the gross area of 
the	project,	5	percent	in	multistory	project	with	more	than	20	units	(Dolan,	
2012),	however,	the	requirement	for	social	interactions	also	depends	on	the	
type	of	activity	run	 in	 the	 live-work	units	 (Wänstedt,	2018).	 If	 someone	 is	
traveling a lot and has this place mainly as a base or whether it is a store, or a 
more traditional consulting company where people sit and work in front of 
a	computer	all	day	(Wänstedt,	2018).

1.5.2	Courtyards
Courtyard live-work units in the sense of entering the unit directly of a sha-
red	courtyard	has	been	used	for	thousands	of	years	(Dolan,	2012).	This	sha-
red space consisting of gardens joined by passageways the advantage of al-
lowing	residents	interacting	(Dolan,	2012).	Not	only	occurs	interactions	but	
there may be a feeling of being safe from the natural surveillance by the neig-
hbors	(Gehl,	1987).	The	possibility	of	having	activities	may	make	it	a	more	
interesting street environment, which is experienced as safer when there are 
activities	during	a	larger	portion	of	the	day	(Wänstedt,	2018).	Not	everyone	
is leaving the residential district to go to their work-place, some are remai-
ning	during	work	hours	(Nordmark,	2018).	Not	only	are	there	people	in	the	
neighborhood	during	a	larger	portion	of	the	day,	there	are	also	benefits	in	
form of people feeling a shared responsibility for the outdoor areas when 
there is access to the individual dwelling from the common areas rather than 
underused	and	undefined	areas	(Gehl,	1987).

Providing places where casual interaction is possible is a crucial ingredi-
ent	in	designing	blocks	of	live-work	units	(Dolan,	2012).	Regarding	size,	the	
courtyards, and passageways should be big enough not to make people un-
comfortable	while	not	so	big	as	people	will	meet	each	other	(Dolan,	2012).	
Multiple	smaller	areas	are	preferable	to	a	big	plaza	(Dolan,	2012).	Courtyards	
can be located at upper levels above parking garage if the space can provide 
the	opportunities	for	informal	interaction	(Dolan,	2012).	Is	it	a	neighborhood	
that	is	located	centrally	and	with	a	lot	of	traffic	around	then	a	closed	courty-
ard is good but at the same time it is nice to get a look through the passages 
(Wänstedt,	2018).	It	depends	much	on	the	municipality	what	they	want,	so-
metimes	there	are	demands	for	closed	quarters,	and	detail	plans	often	con-
trol	the	design	(Nordmark,	2018).	But	are	there	possibilities	to	create	places	
that look out onto a street environment, as small mini-gardens adjacent to 
outer perimeters, can that be a way to activate the street space as well (Nord-
mark,	2018).	Another	way	to	create	informal	venues	is	to	create	small	squa-
res in connection to streets that can be populated depending on the weather 
(Nordmark,	2018).	It	is	an	advantage	to	create	different	types	of	patios	with

different	qualities	and	a	mixture	of	both	public	and	private	spaces	
(Wänstedt,	2018).	

Figure 7: Differences between placement of entrances
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Traditional mixed-use Hybrid Building

1.5.3	Hybrids	and	social	condensers
Social	activities	can	also	be	created	inside	of	buildings.	Another	type	close	to	
mixed-use and to the live-work unit is the hybrid building which mixes uses 
and	creates	social	interactions	in	a	larger	scale	than	the	former	mentioned.		
The	differences	can	be	seen	in	figure	8.	Like	the	live-work	unit	the	hybrid	
does	not	have	distinct	borders	between	the	different	activities,	but	in	contra-
ry to the live-work unit the scale is much bigger and is in form of a building 
complex	(Fernandez	Per,	Mozas,	&	Arpa,	2011).		

Figure 8: Differences between traditional mixed-use and hybrid buildings
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This large scale means that the hybrid building is placed in fragmented 
forms and does not completely correspond to the earlier mixed-use typo-
logies	(Fernandez	Per,	Mozas,	&	Arpa,	2011).	These	hybrid	forms	cannot	be	
sorted	by	its	unified	personality	rather	than	some	characteristics	grouped	by	
vague	themes	(Fernandez	Per,	Mozas,	&	Arpa,	2011):

Personality As mentioned earlier the personality of 
the hybrid is highly diverse. This means 
that the architect, the site and its purpose 
together shape it. This can take form to be 
a landmark or an anonymous volume. 

Sociability The hybrid in its ideal state mixes the pri-
vate and the social spheres. This means a 
constant activity not always controlled.

Form The relationship between form and func-
tion can be both implicit and explicit. 
The hybrid contains all the environments 
without separating the functions.

Typology A hybrid does not fit in a typology nor 
does it stand alone as its own. The mea-
ning of the hybrid is that it mixes different  
architectural typlogies.

Process Even the processes within and leading to 
the building are hybrids. Development of 
land and property, the structure and ma-
nagement.

Programs The mixed use inside the hybrid allows 
both unplanned as well as planned acti-
vities where the weaker may benefit from 
the stronger ones.

Density Dense environments are good places for 
hybrids where the intensity can be used to 
improve the living conditions.

City Because of its scale, the hybrid can be 
seen as an urban composition. This inclu-
des grid insertion, perspective, relations 
with other landmarks and its surrounding 
public spaces.

Scale Hybrids often are in the form of me-
gastructures. This is because the mixing 
within demands greater structures. 

Social condensers on the other hand is a spatial idea practiced in Soviet ar-
chitecture	(Koolhaas,	2004).	A	cornerstone	in	the	idea	of	the	social	condenser	
is	that	architecture	has	an	ability	to	influence	the	social	behavior	of	residents	
(Kopp,	1970).	Thus,	the	intention	was	to	create	public	spaces	that	could	bre-
ak down the perceived social hierarchies and create socially unbiased spa-
ces.	The	premise	is	that	these	areas	of	interaction	allow,	otherwise,	socially	
disperse	and	segregated	communities	to	interact	(Kopp,	1970).	In	contrary	
Steven Holl argues that the hybrid does not focus on creating a socially sus-
tainable	 environment,	but	merely	 is	 a	 result	of	different	activities	 stacked	
together	to	create	a	building	complex	(Fernandez	Per,	Mozas,	&	Arpa,	2011).



2.	Reference	architecture

This chapter lists projects in which different architectural qualities, as described in 
the theory, are found. The characteristics of these projects are briefly described, and 
their qualities and solutions are shown in pictures.
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CiBoGa	schots	1	+	2	is	designed	and	planned	by	architect	studio	S333.	The	
mixed-use area is an interesting urban renewal project in a former industri-
al area in the outskirts of central Groningen, Netherlands (S333,	2018).	The	
whole	area	is	14	ha	while	the	area	that	holds	schots	1	+	2	is	1,3	ha.	It	is	an	
interesting	mixture	of	urban	character	and	suburban	qualities	that	creates	a	
variation	of	public	and	communal	places,	which	can	be	seen	in	figure	9.	The	
different	places	offer	a	noticeable	variance	in	facades	and	general	atmosp-
here	which	can	be	seen	in	figure	10,	11	and	12.	In	the	same	time	as	it	offers	
a	variety	of	social	spaces,	there	are	an	extensive	range	of	different	types	of	
housing choices that depends on orientation and existing buildings in the 
surroundings.	

By opening up the blocks there are natural connections between a range of 
courtyards,	roof	terraces,	belvederes	and	private	gardens.	It	creates	a	natural	
flow	through	the	block	and	mixes	public,	semi-public	and	private	spaces	in	
an	interesting	way.	This	is	a	large	complex	system	that	is	a	“Megaform”	or	a	
Hybrid.	The	complex	contains	105	apartments,	44	houses,	14	patios,	8	shops,	
4 vertical gardens, 3 collective roof gardens, 300 underground parking pla-
ces,	110	winter	gardens,	2	courtyards,	2	supermarkets,	and	1	medical	centre	
(S333,	2018).	

The residential units are a mix of row housing, apartments accessed from a 
vertical core, apartments with access from the communal space and high-ri-
se	apartments	 that	are	accessed	 through	glazed	galleries.	The	 commercial	
parts of the structure are placed in street level in the middle of the block 
and	acts	as	a	center	for	the	neighborhood.	To	access	the	private	front	doors	
of theapartments and houses you walk up the multi-leveled courtyard that 
seamlessly	connects	the	private	with	the	public	streets.	

CiBoGa, Groningen

Figure 9: Footprint of activities (a + t, 2016)

Figure 10: Courtyard (S333, 2018) Figure 11: Facades to the street (S333, 2018)

Figure 12: Courtyard (Archello, 2018)
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Kalkbreite is another hybrid building where the core concept is how resi-
dential units can be placed over infrastructure, with a big inner courtyard, 
which	can	be	seen	in	figure	14,	17	and	18.	The	courtyard	is	semi-public	with	
a playground where the city is a “guest” on top of the tram station, seen in 
figure	13,	which	is	on	street	level	that	connects	the	block	to	the	surrounding	
city.	This	courtyard	is	accessible	from	the	street	through	an	arch	and	stairs	in	
the	north	east	corner	where	the	two	main	streets	of	the	neighborhood	meet.	
The	tram	station	is	surrounded	by	a	mixture	of	offices,	commercial	premi-
ses, bars, restaurants, bars, and bicycle parking; all of which are open to the 
streets.	The	heights	of	the	surrounding	building	allow	sun	and	natural	ven-
tilation in to the whole courtyard when the building heights are reduced in 
the	south	west	corner.	This	creates	a	form	of	amphitheater	that	is	embracing	
the	open	yard	and	creates	a	feeling	of	community.	In	the	same	time,	it	is	high	
enough to be protected from noise on the surrounding streets but not too 
high	so	there	is	a	connection	between	the	housing	units	and	the	courtyard.	
These	facades	can	be	seen	in	figure	15	and	16.

The housing typology is partly co-housing and is a result of an agreement 
between	three	non-profit	housing	cooperatives	(UNIVERSIDAD DE SEVIL-
LA,	 2017).	 The	premise	 for	 the	project	was	 to	 create	 a	neighborhood	 that	
is promoting environmental standards and community while it contains a 
large variety of housing typologies and gives a possibility of working inside 
of	the	complex.	

Kalkbreite, Zurich

standards and community while it contains a large variety of housing typo-
logies	and	gives	a	possibility	of	working	inside	of	the	complex.	

There are three main types of housing:
Cluster	units	that	are	groupings	of	26	to	56	m2	apartments	that	are	connected	
to a collective living space with a full kitchen (UNIVERSIDAD DE SEVILLA, 
2017).
Joker	 units	 that	 are	 27	 to	 29	m2	 apartments	without	 a	 kitchen.	 This	 type	
of	apartments	 is	 scattered	 throughout	 the	building	and	are	planned	 to	be	
used by residents that need some extra space (UNIVERSIDAD DE SEVILLA, 
2017).
Besides	 these	 two	 types	 there	 is	 an	 array	 of	 different	more	 conventional	
apartments,	and	some	enormous	student	homes	that	consists	of	17	rooms.	
There are also live-work units that incorporates a workspace and shares a 
collective kitchen (UNIVERSIDAD	DE	SEVILLA,	2017).		

Figure 13: (UNIVERSIDAD DE SEVILLA, 2017) Figure 14: (UNIVERSIDAD DE SEVILLA, 2017)

Figure 15: (Egloff, 2018) Figure 16: (Egloff, 2018)

Figure 17: (Wikimedia Commons, 2018) Figure 18: (Egloff, 2018)
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Beenets Bazaar is a low single-level building that has been incorporated to an 
existing multi-family house designed by Kenji Miyazu at Jaenecke architects 
(MKB,	2011).	The	new	commercial	premises	were	supposed	to	be	connected	
both to the existing apartments and the important path going through the 
neighborhood.	The	building	has	an	in-place	casted	concrete	roof	in	an	orga-
nic shape and between the load bearing pillars are storefront windows from 
floor	to	ceiling.	Under	the	large	projecting	roof,	seen	in	figure	23,	is	room	for	
merchandise and chairs to sit on while the path “Rosengårdsstråket” is right 
in	front	of	the	stores	seen	in	figure	20	and	21.	This	path	itself	is	a	part	of	a	
bigger project to restore the area for 30 million Swedish kronor, this partly in 
form	of	lighting	fixtures	(MKB,	2011).

The project is seen as an opportunity to create entrepreneurship and making 
it possible for the residents to start their own businesses, and it has already 
positively	affected	the	area	(MKB,	2011).

As	seen	on	the	plan	in	figure	19	and	the	section	in	figure	22,	the	non-residen-
tial part of the live-work unit is located outside the building and is connected 
by	a	stair	because	this	part	is	lower	than	the	residential	space.	The	unit	seen	
on the plan is a three-room apartment but there are other variations and big-
ger	apartments	with	the	same	opportunities	also.	

This type of live-work units can be seen as a live-near unit and live behind 
as	a	sub-category.	
 

Bennets Bazaar, Malmö

Figure 19: Floorplan of one of the live-work units (MKB, 2011)

Figure 20: Bennets Bazaar seen from street level (Wikimedia Commons, 2018)

Figure 21: Aerial shot of Bennets Bazaar (MKB, 2011)

Figure 22: Section of one of the live-work units (MKB, 2011) Figure 23: Storefronts of live-works units (MKB, 2011)
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The house on Brunnenstrasse 9 designed by architect studio BRANDLHU-
BER	+	is	an	infill	project	on	the	ruins	of	a	failed	90s	investment	(ArchDaily, 
2013).	This	unconventional	gallery	space	ranges	over	three	floors	while	the	
main	exhibition	space	is	on	the	street	level.	Big	doors	can	be	opened	up	to	
the street when the gallery is open and through a tall window, pedestrians 
have	visual	access	to	the	exhibition	space	while	visitors	can	face	the	outside.	

When starting the project there was an existing foundation of cellar walls 
and a cellar ceiling (ArchDaily,	2013), this foundation was further developed 
in this project to be a part of the new building (ArchDaily,	2013).	The	solar	
angles	determine	the	volume	of	the	attic	floor	so	maximized	amount	of	light	
exposes the back of the building (ArchDaily,	2013).	

The	 connection	 to	different	floor	 levels	 in	neighboring	buildings	 result	 in	
offset	 of	 the	 floors	 in	 this	 building,	 and	 the	 basement	 floor	 benefits	 from	
the fact that the ceiling is partially missing which creates a space of double 
height	seen	in	figure	24.	An	elevator	allows	access	to	all	the	different	floor	
plans	and	an	external	escape	stair	is	located	on	the	back	of	the	building,	five	
meters	apart	from	the	wall	for	fire	protection.	With	this	solution	the	escape	
stairs	also	provide	a	terrace,	all	floors	are	independent	and	can	be	used	for	
a	variety	of	different	activities,	an	example	of	usage	can	be	seen	in	figure	26.

The façade towards the back and the courtyard is all in glass, which can be 
seen	in	figure	25,	and	on	ground	level	there	is	ceiling	high	sliding	doors.	On	
the	facade	facing	the	highly	trafficked	street	there	is	a	mixture	of	glass	and	
translucent	polycarbonate	that	creates	a	closed	quality,	seen	in	figure	27.	

Brunnenstrasse 9, Berlin

Figure 24: Floorplan of one of the floors (ArchDaily, 2013)

Figure 25: Facade to the backyard (Reisch, 2013)

Figure 26: Office area (Reisch, 2013) Figure 27: Facade facing the street (Reisch, 2013)
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Charlestown is a collective of 13 live-work units and 14 traditional town-
houses	in	West	Seattle	designed	by	Johnston	architects.	There	are	three	ty-
pes of live-work units all in three levels and commercial on the street level, 
example	of	two	of	them	can	be	seen	in	figure	28.	All	three	types	are	in	form	
of live-near units and depending on the size and location in the building the 
non-residential	area	is	differently	designed.	

The client envisioned a café and specialty grocer with enlarged sidewalk for 
pedestrians to create a great place to live, work, socialize and shop (Johnston 
Architects,	2013),	as	seen	in	figure	30	and	31.	The	central	courtyard	between	
the live-work units and the townhouses has a lush landscaping, water featu-
res	and	a	large	outdoor	table	for	gatherings	and	social	interactions.	This	can	
be	seen	in	figure	29	and	32.		

In	Seattle	the	live-work	units	have	seen	a	revival	with	a	variety	of	models	
in	a	lot	of	different	locations	(Johnston	Architects,	2013), what is common 
between these places is the placing of the commercial spaces towards 
the	busiest	streets	while	the	living	space	is	placed	towards	the	quieter	
side,	 alternatively	 on	 the	floor	 above	 (Johnston	Architects,	 2013).	 The-
re	has	been	seen	numerous	benefits	for	the	occupants	in	form	of	that	retai-
lers	has	gained	the	accessibility	and	visibility	afforded	by	being	located	in	a	
dense area, meanwhile, the tenants gain convenience in form walkable com-
munities (Johnston	Architects,	2013).	It	has	been	seen	that	the	residents	are	
using cars less and are living healthier when having walking access to retail 
and recreation (Johnston	Architects,	2013).		

 

Charlestown,	Seattle

Figure 28: Types of live-work units (Johnston Architects, 2013)

Figure 29: Back street (Johnston Architects, 2013) Figure 30: Facades of the live-work units (Johnston Architects, 2013)

Figure 31: Facades of the live-work units (Johnston Architects, 2013) Figure 32: Back street (Johnston Architects, 2013)



3.	Urban	microclimate	and	architecture	in	sub-			
 artic climate

The chapter deals with the definition and description of various factors within the 
term urban microclimate such as wind, sun, noise, snow and heat. The description 
of the factors also includes how buildings and cities should be designed to prevent 
discomfort from occurring by residents.



46 47

Priority for houses in arctic and subarctic climates are that they should be 
a	climate	shell	 (Egelius,	1988),	 in	areas	with	 four	seasons	 the	climate	con-
ditions will change strongly according to the season and distance to large 
bodies	of	water	(Kuismanen,	2005).	Temperatures	down	to	minus	40	degrees	
Celsius in the winter while the average temperature in the summer is about 
plus	15	degrees	Celsius.	Short	glimpses	of	sunshine	in	the	winter	mixed	with	
extremely	long	days	of	sun	in	the	summer.	Heavy	rains	in	the	summer	and	
snowfall	and	chilling	winds	in	the	winter.	On	the	coasts	there	are	more	moist	
air,	windier	 and	differences	 in	 temperature	 is	 less	drastic	while	 the	more	
continental climate further inland from bodies of water generates stronger 
differences	in	temperature	while	the	air	is	drier	(Kuismanen,	2005).
 
In the more moderate climate in the southern parts of northern Scandina-
via	 there	 are	 features	 to	 benefit	 from	 both	warm	 and	 cold	 climate	 zones	
(Kuismanen,	2005),	and	when	placing	housing	 in	 these	areas	attempts	are	
often	made	to	maximize	the	exposure	to	the	sun	(Kuismanen,	2005).	The	sun	
may	on	the	other	hand	require	protection	from	over-heating	in	the	summer	
months	(Kuismanen,	2005).	In	the	same	way	as	locating	buildings,	the	sun	
affects	 the	design	of	courtyards	and	public	spaces.	By	utilizing	 the	sun	 in	
public spaces and creating half warm areas as play zones can be complement 
to outdoor areas due to the long, dark months in the winter in the northern 
latitudes	(Kuismanen,	2005).	These	half	warm	and	warm	spaces	could	bene-
fit	elderly	or	disabled	individuals	who	cannot	take	part	of	outdoor	exercises	
in	the	winter	(Kuismanen,	2005).	This	darkness	is	also	a	cause	why	lighting	
plans	should	be	made	(Kuismanen,	2005).

The	arctic	climate	on	the	other	hand	the	prevention	of	 the	effects	of	wind	
and	snow	is	a	starting	point	in	the	building	design	(Kuismanen,	2005).	By	
building snow fences there are only a temporary solution and, thus, the buil-
dings themselves and their design is important in the rejection of problems 
caused	by	wind	and	snow	(Kuismanen,	2005).

In	building	design	attention	has	to	be	paid	to	the	environment	and	climate	in	
the	first	stage	of	sketching,	though	the	climate	does	not	determine	the	design	
but	still	should	affect	it,	and	the	planning	should	begin	with	determining	the	
climatic	conditions	of	the	project	site	(Kuismanen,	2005).	In	this	analysis	a	
climate	rose	is	an	important	tool	(Kuismanen,	2005).

Orientation Placing a building depends on many va-
riables such as local topography, existing 
buildings, need for service, view and cli-
mate.

Shape Buildings should have compact and simple 
shapes. Windows can be large when facing 
the sun because they then receive more 
heat than they emit. Different functions 
should be collected under the same roof to 
create a feeling of solidarity.

Material Reducing energy consumption by using 
heat absorbing materials and snow as a 
shield against the cold.

Structure There are two core structural elements in 
arctic architecture; structural protection 
and structural distinction. Avoiding brea-
king the climate shell reduces the risk of 
cold eaves. 

Building parts Analyzing small parts such as shutters on 
windows to protect against the cold in the 
winter or the sun in the summer. Rounded 
corners reduce cooling.

3.1	Definition
Urban microclimate is a distinctive climate in a small-scale urban area that 
is	constituted	by	the	influence	of	the	built	environment	on	the	conditions	of	
the	larger	scale	climatic	conditions	(Pijpers-van	Esch,	2015).	The	variables	in	
a	microclimate	can	significantly	deviate	from	the	large-scale	climate	(Pijpers-
van	Esch,	2015),	while	the	design	of	a	city	and	its	components	establish	the	
conditions	 for	 its	 microclimate.	 The	 urban	microclimate	 can	 significantly	
affect	 the	physical	well-being	and	since	 the	morphology,	 landscaping	and	
materialization of the urban environment substantially impact the urban mi-
croclimate it should be a part of the urban design process (Pijpers-van Esch, 
2015).	

Microclimate	as	term	can	be	defined	as	any	climatic	condition	in	a	relatively	
small	area.	The	term	often	applies	to	the	surfaces	of	terrestrial	glaciated	en-
vironments but could also refer to the surfaces of oceans and other bodies of 
water,	and	other	distinct	areas	(Encyclopaedia	Britannica,	2018).	

3.2	Parameters
In this thesis the focus is mainly on solar radiation, temperature and wind, 
and	additionally	noise.	This	is	because	these	factors	can	have	a	significant	
impact	on	physical	comfort	in	urban	environments	(Pijpers-van	Esch,	2015).	
In addition to these four factors, snow is also added since it is a big part of 
the	arctic	and	sub-arctic	climate	in	northern	Sweden.

3.2.1	Wind
Wind as a factor in urban microclimate and building design can, as 
a shortening, be summed into Gandemer’s principles (Kuismanen, 
2005)	and	Alberts	(Kuismanen,	2005)	five	points	seen	below.	Some	of	
these	are	shown	in	figure	33.
Gandemer:

• If a row of buildings which is more than 25 meters high is placed at about a 45 
degree angle to the dominating wind, a wall effect is created and there will be 
turbulence. This happens when the length of the group of buildings is more 
than eight times the height of the buildings.

• If two high and long buildings are placed at right or sharp angle to each other, 
a funnel will be created. Between buildings more than 15 meters high and 100 
meters long the wind speed can be up to 1,6-fold higher.

• In the passage between buildings a compensation flow is created when a diffe-
rence in pressure on the different sides of the buildings.

• When the passage width between the buildings is less than two times the height 
of the surrounding buildings, a wind channel will be created. The wind speed 
can increase significantly in a street canyon longer than 100-125 meters. 
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• The	 result	 of	 simultaneously	 affecting	 powers	 creates	 special	 wind	
flows	in	the	closed	block	structure.	These	are	a	combination	of	a	verti-
cal wind whirl that is starting from the corner of the block and a large 
whirl which is created in the street space and is directed at the façade 
of	the	opposite	building.	It	is	a	common	phenomenon	in	a	city	structu-
re that is located at an angle of 30 to 60 degrees to the dominant wind 
direction

• If the buildings surrounding the courtyard, which is about 60 meters, 
are	less	than	12	meters	high	the	wind	does	not	enter	the	courtyard	but	
continues	over	the	block.	If	the	buildings	are	over	12	meters,	the	air	will	
stay	in	the	courtyard.

• If a street space is wider than 30 meters, a horizontal whirl will be cre-
ated	which	begins	from	the	flow	around	the	buildings.	If	the	space	is	
narrower,	this	whirl	will	not	be	created.	

• The strongest current will be created in a broad street space when the 
direction	of	the	wind	is	parallel	with	the	street.	On	the	other	hand,	the	
strongest current will be created in a narrow street when the direction 
of	the	wind	blows	at	an	angle	of	45	degrees	to	the	street.	

• If a building is divided properly, the windiness in its surrounding is 
not	as	significant	as	when	it	is	a	large	complex.	The	longer	the	street	
canyon	is,	the	larger	current	is	created.

Flow	patterns	around	a	single	building	 is	created	by	 two	systems.	One	of	
the	 two,	 the	first	 is	 located	at	 the	windward	of	 the	 façade	of	 the	building	
(Pijpers-van	Esch,	2015).	Higher	the	building	means	higher	windspeed	and	
wind pressure when the air is retarded by the building (Pijpers-van Esch, 
2015).		

This	windspeed	is	the	highest	at	the	bottom	of	the	building	(Pijpers-van	Esch,	
2015).	The	second	system	is	made	up	by	the	difference	of	air	pressure	on	the	
windward	side	and	the	leeward	side	of	the	building	(Pijpers-van	Esch,	2015).	
Passageways between buildings or under, openings through buildings, and 
in corners create pressure short-circuits when over- and under pressure zo-
nes	connect	(Kuismanen,	2005)	(Pijpers-van	Esch,	2015).	This	can	create	se-
rious discomfort, especially in corners and in passageways in the middle of 
buildings	where	the	difference	in	pressure	is	the	biggest	(Pijpers-van	Esch,	
2015).	Narrow	canyons	or	streets,	which	means	that	the	height	is	1,6-fold	of	
the width, can have multiple turbulence systems atop of each other with the 
one	closest	to	the	ground	being	the	weakest	(Pijpers-van	Esch,	2015).

Figure 33: Wind phenomenon described by Pijpers-van Esch

Buildings	that	are	higher	than	their	surrounding	creates	a	bigger	difference	
in air pressure and thusly stronger currents of both the pressure systems 
(Kuismanen,	2005).	Usually,	surrounding	buildings	are	weakening	the	wind	
speeds,	 but	wrongly	 shaped	 group	 of	 buildings	 can	 strengthen	 the	 flows	
(Kuismanen,	2005).	When	a	higher	building	is	placed	behind	a	lower	one,	a	
vacuum is created behind the lower one will strengthen the turbulence and 
create	an	addition	to	the	first	pressure	system	in	front	of	the	higher	building	
(Kuismanen,	2005).	This	type	of	problem	can	occur	around	town	centers	and	
courtyards.	(Kuismanen,	2005).	This	kind	of	open	spaces	should	be	surroun-
ded	by	three	story	buildings	not	to	have	an	air	flow	creating	greater	effect	on	
the yard when the distance between the buildings are greater than threefold 
the	height	 (Kuismanen,	 2005).	 If	 the	 lengths	of	 the	 courtyard	are	 fourfold	
the	wind	effect	at	ground	level	will	be	extremely	strong	(Kuismanen,	2005).	
The relation between the length and width of a courtyard should be around 
the	same	and	no	more	than	two	length	scales	(Bottema,	1993)	(Pijpers-van	
Esch,	2015).	 If	 the	 courtyard	 is	 completely	 closed	 there	are	 the	 least	wind	
turbulence, and if there are openings they should be in line relative to the 
dominating	wind	direction	(Pijpers-van	Esch,	2015).	If	the	openings	are	shif-
ted there could be a short-circuit of wind pressure which creates discomfort 
(Pijpers-van	Esch,	2015).

The	 turbulence	 at	 ground	 level	 can	 be	 reduced	 by	making	 the	 first	 floor	
broader	 than	other	floors.	Properly	placed	balconies,	wings,	 and	building	
L-shaped buildings, instead, of rectangular also promote a more comfortable 
microclimate	(Kuismanen,	2005).	To	shelter	entrances	and	redirect	air	flows	
of	the	first	system,	there	should	be	roofing	with	a	depth	of	at	least	15%	of	the	
height	of	the	building	(Kuismanen,	2005).	When	it	comes	to	how	to	design	
roofs,	there	are	no	clear	rules	because	there	are	so	many	factors	that	affect	
the	generating	of	wind	powers,	the	difference	is	that	fringes	and	corners	of	
roofs at a width of 0,5 meters are especially subjected to the wind and that 
flat	roofs	creates	a	special	kind	of	turbulence	(Kuismanen,	2005).	

3.2.2	Sun
Definitions	of	sunlight	according	to	Swedish	building	regulations:
Direct daylight is sunlight through a window facing open spaces (Boverket, 
2017),	meanwhile,	direct	sunlight	is	defined	as	sunlight	that	shines	in	to	a	
room	without	being	reflected	(Boverket,	2017).	Indirect	daylight	is	light	that	
is	seen	in	a	room	without	windows	to	open	spaces	(Boverket,	2017).	

The Swedish National Board of Housing, Building and Planning further sta-
tes that rooms or separated parts of a room where people are staying more 
than temporarily have to be designed so that access to direct daylight is pos-
sible, if this is not unreasonable with respect to the activities the rooms is de-
signed	for	(Boverket,	2017).	In	shared	spaces,	though,	it	is	enough	if	there	is	
indirect	daylight	(Boverket,	2017).	In	residential	premises,	rooms	and	sepa-
rable parts of rooms where people stay longer than temporarily, must have 
access to direct sunlight (Boverket,	2017).	Student	dwellings	smaller	than	35	
square	meters	don’t	need	to	have	access	to	direct	sunlight	(Boverket,	2017).

At least one window should be placed in a room, or a separable part of rooms, 
where people are staying so that there is an opportunity to see variation over 
time	(Boverket,	2017).	Roof	windows	should	not	be	the	only	source	of	day-
light	in	a	residential	dwelling	(Boverket,	2017).	In	residential	dwellings	with	
shared spaces there does not have to be access to view in shared areas for 
socializing,	cooking	or	dining	(Boverket,	2017).

Facades facing east will be exposed to sun in the morning, and their fraction 
of	surface	directly	exposed	will	increase	until	noon.	Facades	facing	west	on	
the other hand will have to most exposure of sun just after solar noon and 
decreasing	during	the	afternoon.	South	facing	facades	have	the	most	expo-
sure at noon in the winter, while in the other seasons the most exposure is 
during	morning	and	evening	(Pijpers-van	Esch,	2015).

Alberts:
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Squares,	gardens,	and	courtyards	and	other	enclosed	spaces	outdoor	meant	
for recreation are best located with the lengthened axis in the north-south 
axis	(Pijpers-van	Esch,	2015).	The	relation	between	height	of	buildings	and	
width of the space should be 1 to 4 or smaller to allow sun in the winter 
(Pijpers-van	Esch,	2015).	Incorporating	large	courtyards	is	also	a	way	of	ca-
tering for high potential of daylight indoor on the street level (Pijpers-van 
Esch,	2015).	

Roofs	may	 have	 a	 significant	 impact	 on	 the	 natural	 light	 in	 buildings.	 In	
canyons in east-west direction, a single pitch roof allows more natural light 
on street level throughout the day in cooler seasons and, therefore, provi-
des	better	outdoor	conditions	for	pedestrians	and	more	indoor	solar	access	
(Pijpers-van	Esch,	2015).	In	the	summer,	this	kind	of	roof	gives	most	shade	in	
the	early	morning	and	late	evening	(Pijpers-van	Esch,	2015).

Not	only	differences	in	building	heights	influences	natural	light	access	but	
also crossings and lateral buildings and building wings makes an impact 
(Pijpers-van	Esch,	2015).	Regarding	depth	of	the	building	there	are	advised	
to design thinner buildings for overall indoor daylighting (Pijpers-van Esch, 
2015).

3.2.3	Snow
Snow is connected to wind in that sense that on the project site a large part 
of	the	snow	moves	with	the	wind.	This	drifting	can	be	directed	and	altered	
with	a	development	with	urban	microclimate	 in	mind	(Kuismanen,	2005).	
The drifted snow after a snowstorm shows in this way about the occurrent 
turbulences	in	the	area.	By	the	walls	on	windward	side	there	will	occur	chan-
nels lacking snow, meanwhile, on leeside the snow will be packed in drifts 
(Kuismanen,	2005).	This	whirl	created	close	to	the	windward	wall	occurs	

about	1,5	the	distance	of	the	height	of	the	building	(Kuismanen,	2005).	This	
same phenomenon will occur on roofs; snow will be gathered on leeside 
behind a sharp ridge and larger drifts will occur on a larger slope than on 
a	shorter	one	(Kuismanen,	2005).	The	heaviest	loads	of	snow	will,	however,	
fall	where	there	are	level	differences	(Kuismanen,	2005).

Most snow will be accumulated if a building is located with the cross direc-
tion	against	the	dominating	wind	direction.	In	Scandinavian	areas,	the	wind	
speed is often high when there is snow fall in conjunction with south-wes-
tern	winds	(Kuismanen,	2005).

3.2.4	Noise
The sound level in a courtyard enclosed on all sides with same length as 
width	 decreases	 significantly	with	 distance	 but	 becomes	 stable	 in	 the	 far	
field	(Kang,	2005)	(Pijpers-van	Esch,	2015).	The	actual	sound	level	of	such	a	
courtyard will be higher than in street canyons with the height-width ratio 
of 1 as the two extra sides in a courtyard adds to the sound level (Pijpers-van 
Esch,	2015).	This	on	the	other	hand	means	that	using	absorption	materials	
in	a	courtyard	is	more	effective	as	compared	to	a	street	canyon	(Pijpers-van	
Esch,	2015).	Closed	courtyards	without	internal	sound	source	will	be	mostly	
quiet	when	the	only	way	for	sound	is	over	the	enclosing	buildings	(Pijpers-
van	Esch,	2015).	For	a	courtyard	to	be	fit	for	mixed	use,	one	direction	should	
be	 elongated	 when	 this	 creates	 quieter	 areas	 than	 a	 square	 one	 (Pijpers-
van	Esch,	2015).	The	shape	of	 roofs	 significantly	 impacts	 the	sound	 levels	
and how they travel between two sides of a building and between street 
canyons	(Pijpers-van	Esch,	2015).	Variations	of	pitched	roofs	such	as	shed,	
dual-pitched, pitched roofs with overhangs and half-monitor roofs all crea-
te	higher	sound	levels	in	canyons	compared	to	flat	roofs	(Pijpers-van	Esch,	
2015).	On	the	other	hand,	different	variations	on	half	cylinder-shaped	roofs	
such as mansard, industrial building in form of saw tooth and shed roofs 
with	two	angles	all	perform	better	than	the	flat	roofs	(Pijpers-van	Esch,	2015).	

Green	roofs	on	flat	or	low	angled	roofs	provides	even	better	results	(Pijpers-
van	Esch,	2015).	Using	green	living	materials	in	facades	also	lowers	sound	
levels while specular surfaces such as glass facades yield higher sound levels 
(Pijpers-van	Esch,	2015).	

The Swedish National Board of Housing, Building and Planning (Boverket) 
states that at least half of the residential spaces in a residential must be facing 
a	quiet	side	of	a	building	if	the	level	of	noise	exceeds	the	limit	of	70	dBA	(Bo-
verket,	2017).	This	is	also	the	limit	for	patios	and	outdoor	rooms	if	these	are	
located	adjacent	to	the	residential	house	(Boverket,	2017).

3.2.5	Heat
How much heat that is stored by a material which is exposed to radiation 
depends	on	the	 thermal	admittance	and	albedo	of	 the	material.	While	ad-
mittance	combines	heat	capacity	and	thermal	conductivity	of	the	material,	
albedo	depends	on	the	texture,	color,	and	finishing	of	the	material	(Pijpers-
van	Esch,	2015).	A	material	with	high	thermal	admittance	easily	exchanges	
heat with the surrounding, and a perfectly white surface with the albedo of 
1	reflects	all	radiation	(Pijpers-van	Esch,	2015).	A	perfectly	black	surface	has	
an albedo of 0 and polished surfaces has higher albedo than a non-polished 
(Pijpers-van	Esch,	2015).	These	properties	of	materials	not	only	affect	out-
door temperature but also the need for cooling inside the building (Pijpers-
van	Esch,	2015).	Using	a	highly	reflective	roof	is	effective	in	reducing	energy	
needed for cooling in the summer while the increased demand for heating in 
the	winter	is	usually	low	(Pijpers-van	Esch,	2015).

Using	highly	reflective	or	light-colored	facades	decreases	heat	stored	by	the	
building but increases the radiation towards the street and could create glare 
(Pijpers-van	Esch,	2015).	Green	facades	not	only	decrease	sound,	it	also	pro-
vides cooling in form of evapotranspiration and facing this kind of facades 
towards	the	governing	wind	direction	also	minimizes	infiltration	losses	from	
the	building	(Pijpers-van	Esch,	2015).	A	general	comment	from	The	Swedish

National Board of Housing, Building and Planning (Boverket) is that buil-
dings should be designed so that energy use is limited by low levels of heat 
loss,	 low	 cooling	 efficiency,	 efficient	 heat	 and	 cooling	 usage	 and	 efficient	
electricity	usage.

Summary of recommendations
In Kimmo Kuismanens report earlier mentioned there is a summary of re-
commendations in planning and some instructions which are here shown 
(Kuismanen,	2005).
	 •	 Keep	protective	trees	and	vegetations,	most	efficient	is		 	
	 	 the	evergreen	vegetation.
  o 0,5-1,5 meters high ground level dense bushes
  o 1,5-3 meters high bushes and trees that are 30-50   
	 	 	 %	air	open
	 	 o	 Tree	stand	that	are	more	than	50	%	air	open	at		 	
   top level
 • Placing building masses according to the sun    
	 	 meanwhille	avoiding	shading	of	neighbors.
  o By this free energy is obtained and daylight is   
	 	 	 utilized.
 • Low and small-scale buildings that are dense create   
	 	 good	microclimate.
 • Arcades keep pedestrians protected from rain, snow,   
	 	 sun,	and	slipperiness.	
	 •	 Create	streets	that	does	not	increase	wind	speeds.	
	 •	 Snow	and	rain	requires	sheltering	roofs.
 • Interior spaces should be arranged according to    
	 	 warmth	zones	and	buffer	zones	should	be	placed	on	the		 	
	 	 windward	side.	
 • Buildings should be designed to protect against over-  
	 	 heating	by	the	solar	radiation.	



4.	Methodology	for	development	of	live-work	
units

This chapter describes a method for analyzing an area if it is suitable for live-work 
units while supporting a set of early goals for the projected area.
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4.1	District	type
There are many ways of creating mixed-use zoning districts, before deciding 
on how to use these areas some basic characteristics must considered (Dun-
kel,	 2003).	These	 characteristics	are	physical	 integration,	 community	 type,	
and	density	(Dunkel,	2003).	Through	these	characteristics	you	get	following	
four	factors	(Dunkel,	2003):
	 1.	 Development	context
	 2.	 Community	type
	 3.	 Level	of	integration
	 4.	 Density

Development context
Development context concerns already existing types of uses, buildings and 
surrounding	sites.	Questions	to	ask	yourself	are	(Dunkel,	2003):
• What are going to be added regarding usage to the existing   
	 usages?
• What is the majority of existing usage, is it residential or com - 
	 mercial?
•	 Is	the	goal	to	create	a	brand	new	mixed-use	neighborhood?

Community type
Community type concerns which type of surroundings the community will 
be placed in, such as urban, rural, suburban or a transition between two ty-
pes	(Dunkel,	2003).

Integration level
Integration	level	concerns	what	of	the	two	types	of	integration	that	is	fitting	
(Dunkel,	2003).	
	 •	 Horizontal	integration	means	that	different	usages	are		 	
	 	 placed	together	with	different	usages	on	the	same	level.
	 •	 Vertical	integration	is	when	there	are	different	usages		 	
	 	 on	different	levels
Questions	to	ask	yourself	are	(Dunkel,	2003):	
	 •	 Is	it	better	to	have	vertical	or	horizontal	integration?
 • What are the reasons to choose horizontal or vertical in-  
	 	 tegration?	

Density
Density	also	relates	to	the	context	of	the	community.	Questions	to	ask	your-
self	are	(Dunkel,	2003):
	 •	 Is	there	a	minimum	density	to	make	it	possible?
	 •	 Is	there	a	maximum	density	that	should	be	allowed?
	 •	 Are	there	plans	to	develop	the	surrounding	area	further?

Analyzing the mixture
Many	experts	define	 the	concept	 to	 include	at	 least	 three	different	usages	
(Dunkel,	2003).	The	exact	proportions	may	be	hard	to	specify	within	a	district.
The	hierarchy	of	analysis	is	shown	in	figure	34.

Questions	to	ask	yourself	when	analyzing	the	mixture	(Dunkel,	2003):
	 •	 Are	the	different	usages	accessible	from	transportation		 	
	 	 nodes?
 • How can residents, workers and visitors make use of   
	 	 the	district?
	 •	 What	kind	of	convenience	will	the	mix	provide?
	 •	 Are	the	types	of	jobs	and	cost	of	housing	compatible?
	 •	 Is	there	a	market	for	this	kind	of	mix?
	 •	 What	different	kind	of	usages	will	be	permitted	or		 	 	
	 	 required	in	the	district?
	 •	 In	what	proportion	should/must	the	usages	be	in?
	 •	 In	what	degree	are	the	different	usages	mixed	in	the		 	
	 	 district?

Implementing mixed-use development districts
 1.	 Defining	–	Understand	problems,	threats	and	opportu-	 	
  nities
	 	 a.	 What	problems	are	meant	to	be	solved	with	
	 	 	 mixed-use	development?
	 	 b.	 What	are	the	threats	that	can	be	anticipated?
	 	 c.	 What	are	the	benefits?
	 	 d.	 Are	there	economic	or	environmental	benefits?
	 	 e.	 What	are	the	opportunities?
	 2.	 Articulate	goals
	 3.	 Design	the	district
	 4.	 Test	district	against	the	goals

Analyzing the city

Analyzing the neighborhood

Analyzing the building site

4.2	Problem	seeking
To	be	able	 to	gather	and	group	 factors	affecting	 the	design	 is	 the	method	
named	Problem	 seeking	 (Pena	&	Parshall,	 2012)	 useful.	With	 help	 of	 this	
method, the information in theory and conclusions from analysis’s  are synt-
hesized	and	helps	to	identify	eventual	problems.
Four main groups of factors in this method is function, shape, economy, and 
time	(Pena	&	Parshall,	2012).	Based	on	these	four	groups	an	iterative	process	
is	used	going	through	the	following	five	steps:
	 1.	 Create	goals
	 2.	 Gather	information	about	the	established	goals	
	 3.	 Test	the	concept
	 4.	 Determine	needs
	 5.	 Describe	eventual	problems	to	reach	set	goals
 

Figure 34: Hierarchy of analysis’ of surroundings 
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According to the methodology for development of live-work units together 
with	Problem	seeking,	an	iterative	process	can	be	discerned.	The	analyzes	
take place from large scale to smaller to reveal all strengths and weaknesses 
in	the	area.	This	is	shown	in	figure	35.	After	that,	goals	are	set	for	the	area	at	
large.	These	goals	and	analysis	are	included	in	the	work	of	designing	indi-
vidual	buildings.	This	design	work,	in	turn,	has	its	own	goals	and	analyzes	
based	on	Problem	seeking.	Once	the	individual	building	volumes	are	desig-
ned, the results are checked against the targets for the immediate vicinity 
as	a	whole.	This	procedure	can	and	should	be	passed	through	a	number	of	
times	before	a	final	result	is	presented.

Analyzing the surroundings

Development context
Community type
Integration level
Density

Defining
Understand problems
Opportunities
Threats

Articulate goals

Design the district (Problem seeking)
Create goals

Gather information
Test concept

Determine needs
Describe problems

Test district against goals

Analyze the mixture

Analyze mixture

Iterative process of designing a mixed-use district

Figure 35: Iterative process of designing a mixed-use district



5.	Architectural	analysis	of	location

This chapter describes the results, and the approach of microclimate analysis as well 
as the environmental analyzes based on the steps described in the chapter on Metho-
dology for Development of live-work units.
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5.1	Analysis	of	microclimate
As a basis for the design work, analysis of the expected microclimate in the 
area	is	presented.	The	parameters	that	have	been	analyzed	are	wind	and	its	
effect	on	snow,	and	sun.

5.2	Wind	and	snow
To	be	able	to	determine	how	the	wind	and	its	direction	could	affect	the	pro-
ject	 area	 and	 the	buildings	 raw	data	had	 to	be	 analyzed.	The	 raw-data	 is	
gathered from SMHI’s weather station called Pite-Rönnskär A about 30 km 
south	of	Piteå.	The	wind	data,	which	contains	both	direction	and	speed,	was	
gathered under a four-month period between October and February on an 
hourly	basis.	

As	seen	in	the	first	graph,	shown	in	figure	36,	the	dominating	wind	direction	
is	from	north.	Though	there	are	often	winds	from	west	and	south-west	too,	
and	overall	there	are	seldom	wind	blowing	from	east.	

When	isolating	different	wind	speeds	like	seen	in	figure	37,	you	can	identify	
that even if the wind is not that often from south the strongest winds are 
from	both	north	and	south.

The analysis show that the premises should be protected from winds parti-
cularly	from	north	to	western	direction.	Though	there	should	be	ways	to	mi-
nimize the discomfort from the wind in southern direction too, winds from 
south and southwest is problematic in that sense that unlike northern winds 
they	 can’t	 be	 deflected	 by	 tall	wall-like	 constructions	 because	 this	would	
screen	precious	sun	light	too.	

Included	in	the	wind	study	is	the	study	of	snow	which	is	a	simple	consequ-
ence	study	based	on	how	wind	phenomenon	could	move	masses	of	snow.	
The snow is expected to be accumulated in parts where the wind speed is 
decreasing while in areas of high wind speed the amount of snow is predic-
ted	to	be	smaller.

Figure 36: Wind rose based on data from SMHI

Figure 37: Wind rose showing different wind speeds

5.2	Sun
Sun	studies	on	volumes	were	conducted	in	SktetchUp	Pro.	The	location	was	
set to the actual location and building heights and layout were tested out to 
get	an	overview	how	to	maintain	efficient	light	into	projected	courtyards	and	
individual	apartments.	In	the	same	time,	heat	could	be	analyzed	based	on	
how	sun	energy	is	striking	the	facades.
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Tallen	as	a	first	phase	in	the	development	of	Västermalm

The area named Västermalm located between the streets Sundsgatan and 
Timmerleden are supposed to be developed as an additional district in direct 
connection	to	the	existing	center	of	the	city.	In	this	area	there	are	today	bus	
station,	railway	yard	and	big	parking	spaces.	As	a	first	part	of	this	develop-
ment	is	the	neighborhood	called	Tallen.
 
Västermalm is supposed to be an extension of the city center and in the same 
time	an	attractive	area	for	mixed	use	in	form	of	residential,	commercial	and	
non-commercial	spaces	for	public	and	private	use.		The	area	is	going	to	be	
built by Lindbäcks and in the contract with Piteå municipial there is planned 
to	be	a	total	of	roughly	400	apartments.	This	area	is	a	part	of	the	continuous	
development	of	Piteå.	One	of	the	overall	goals	for	the	municipality	of	Piteå	is	
that	the	city	will	grow	to	43	000	residents	before	the	year	of	2020	and	in	2030	
there	will	be	46	000	inhabitants.	

The project area in this master thesis is called Tallen is in the north- eastern 
corner of Västermalm, marked in red in the map, and is today a parking lot 
for	the	bus	station	that	is	placed	west	of	Tallen.	The	project	area	is	close	to	the	
border of city center which contains of mostly closed blocks and buildings 
ranging	in	height	from	2	to	6	floors.	A	skate	park	is	the	border	in	the	north	
while	a	small	green	area	is	located	south	of	the	project	area.

The bus station west of the project area will later be moved to somewhere in 
the	yellow	circular	marking,	but	a	specific	location	is	not	established	today.

Figure 38: Map showing the area of development called Västermalm
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As described by Tomas Dolan the closeness to the day-to-day services and 
entertainment is crucial for the live-work units and residents of the zero-com-
mute	city.	The	map	next	to	here	shows	the	distance	to	these	activities	and	
walking	distances	through	the	city.	Darkest	means	walking	under	less	than	
five	minutes,	then	there	is	between	five	to	15	minutes	and	the	lightest	is	over	
15	minutes	of	walking.	When	the	project	is	as	close	to	the	city	center,	the	dis-
tance	to	shopping	and	groceries	is	under	five	minutes	of	walking	and	when	
it comes to health care, there are two care stations in the neighboring blocks 
and	the	city	hospital	is	barely	outside	of	the	15-minute	distance.		

Another aspect that makes the project area is the closeness to public trans-
port; both the train station and bus station is only a couple of minutes of 
walking away in addition there are several local bus stops that allows easy 
access	to	places	further	away.	

Several schools and kindergartens are located in a walking distance in un-
der	15	minutes	away	as	are	quite	a	few	locations	for	sports,	a	library,	movie	
theater	and	a	museum.	There	are	not	so	many	green	areas	in	the	city	center	
but	the	few	there	are,	are	within	walking	distance.	

Symbol explanation

Analysis of service and entertainment within walking 
distance

Grocery store

Museum

Library

Gym, sports arena, tennis court or football pitch

Train station

Movie theater

Project location

School or kindergarden 

Green area 

Bus stop 

Figure 39: Map showing analysis of service and entertainment



66 67

The map next to here is showing the roads and streets with the highest in-
tensity	of	vehicles	according	to	the	Swedish	Transport	Administration.	The	
different	shades	of	colors	show	the	intensity.	The	analysis	shows	that	there	
are two high intensity streets on both northern and southern side of the city 
center	and	shows	there	is	flux	of	vehicles	through	the	city	in	this	direction.	

Analysis	of	traffic	intensity	and	flow	in	city	center	

Another	thing	that	can	be	seen	in	the	analysis	of	traffic	is	that	on	both	nort-
hern	and	southern	side	of	the	project	area	there	are	the	two	heavy	trafficked	
roads and on the western side of the bus station there is a junction road 
between	these	two.	This	indicates	there	can	be	problems	with	noise	in	the	
projected	area.	The	junction	road	also	creates	a	barrier	between	the	projected	
area	and	the	parts	of	the	city	further	west	of	the	location.	

Figure 40: Map showing analysis of traffic intensity and flow of people in Piteå
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Based	on	the	analysis	of	both	traffic	and	location	of	commercial	activities	the	
result	is	an	analysis	of	how	the	storefronts	are	perceived.	In	this	map	on	the	
other page, storefronts viewed mainly from vehicles is marked in red while 
storefronts	viewed	mainly	by	pedestrians	is	marked	in	blue.	Based	on	this,	
the conclusion can be drawn how storefronts may be viewed in the project 
area.

Analysis	of	storefronts	according	to	the	flow	of	people

Storefronts located in the northern and southern façade can assumed be seen 
by	people	in	vehicles	and	could,	therefore,	benefit	from	a	larger	storefront.	
This	 could	 in	 turn	affect	what	 type	of	 live-work	units	 that	are	 suited	and	
open	up	to	the	question	if	more	traditional	commercial	should	be	placed	in	
these	facades.	The	façade	facing	the	city	center	on	the	other	hand	can	be	ass-
umed be viewed in bigger part by pedestrians and could, therefore, be more 
suited	to	more	narrow	types	of	live-work	units.

Figure 41: Map showing analysis of storefronts according to flow of people
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The analysis is conducted to understand the relationship between the exis-
ting activities in the city center and how the new type of mixed-use in the 
projected	area	could	fit	 in	and	 improve	 the	mixture.	The	area	analyzed	 is	
between	the	project	area	and	the	town	square	and	is	the	commercial	center	
of	the	city.	Around	the	analyzed	area	is	single	use	residential	areas,	which	
means	the	project	area	is	on	the	border	between	these	two	types	of	areas.	

The center of the city Piteå is as many other Swedish city centers mixed in 
its	use.	There	is	a	mixture	of	residential,	shops,	offices	and	different	kind	of	
services.	Such	as	many	other	Swedish	cities	the	residential	parts	of	the	buil-
dings are on top of the non-residential spaces in form of urban commercial/
residential	mixed	use.	Through	this	area	leads	a	pedestrian-only,	commer-
cial	path	where	most	of	the	shopping	malls	are	located.	The	main	direction	
of this path is east-west while there is a shorter, perpendicular path between 
the	two	streets	Hamngatan	and	Prästgårdsgatan.	

As seen in the pictures there are few single-usage buildings in the area, but 
there	are	a	few	residential	only	and	some	shopping-malls	and	grocery	stores.	
Business	and	retail	is	most	often	located	on	the	first	floor	and	in	most	cases	
there	are	a	couple	of	floors	with	housing	overhead.	This	means	there	is	more	
residential	in	the	existing	mix.	As	earlier	mentioned,	this	mixture	is	a	good	
ground for creating a neighborhood of live-work units when shopping and 
service	is	scattered	through	the	city.	The	pedestrian-only	path	in	the	center	is	
also a possibility for residents in the projected area to casually interact with 
other	people.	

On the opposite page is the layer of business and retail isolated, with examp-
les	of	businesses	and	activities	found	in	the	different	blocks.	The	shops	are	in	
different	sizes	ranging	from	family-businesses	to	national	and	international	
chains.	

Analysis of existing mixed-use and types of businesses 
in the city center

The mixture of many types of businesses can be seen as a there is a support 
for	smaller	boutiques	and	offices	in	the	city.	On	the	other	hand,	the	mixture	
and the amount of existing smaller shops could be seen as that the market is 
already	met	for	this	type	of	retail	in	the	area.	

Figure 42: City center of Piteå divided into usage 
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Figure 43: Analysis of existing commerce in the city of Piteå
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As a synthesis of the literature study, and the analyzes, a program accor-
ding	to	Problem	seeking	was	produced	as	a	framework	for	the	design	work.	
During the design work, this program has served as a support in decisions 
regardign the design and layout of the neighborhood as a whole and indivi-
dual	apartments.	This	program	is	presented	on	the	opposite	page.

Programme

Function Create an area of residential and 
small-scale activities that in a new 
attractive way calls for a sustainable 
lifestyle, everyday meetings and social 
cohesion.

Integrate housing and business in such 
a way that the houses maintain high 
architectural quality while the business 
spaces are adaptive.
 
Create a climate-protected environment 
through shapes and materials that 
simultaneously satisfy sunlight and urge 
residents and visitors to spontaneous 
meetings.

Create a�ordable premises for small 
business owners in buildings that have 
e�cient energy usage in mind.

Create spaces that are dynamic over 
time.

Form

Economy

Time

Goals
Mixed-use development

Mixed-use development

Urban microclimate

Mixed-use development

Urban microclimate

Mixed-use development

Alternative solutions to traditional 
business premises to maintain open 
facades in the ground �oor

Pleasant outdoor environments that can 
underpin social interactions.

Well-planned spaces that can accom-
modate both areas for living and 
business and communication these two 
areas

Architectural prerequisites for 
small-scale business that can compete 
with traditional business premises

Business premises that can be altered 
due to di�erent types activities over 
time

Facts Needs Problems
Be able to integrate business activities 
and accommodation without compro-
mising the prerequisites of the two 
spaces.

Have people take the leap to social 
interactions within the community.

Be able to integrate business activities 
and accommodation without compro-
mising architectural qualities.

Create a climate-protected environment 
while not let the amount of light 
emitted into the apartments stand to 
su�er.

Create a combination of accommoda-
tion and business space that is 
attractive to residents.

Create spaces that may be su�ciently 
adaptive as required without the 
architectural qualities being compromi-
sed.

People
Activities
Relationships

Site 
Environment
Quality

Initial Budget
Operating Costs
Life-Cycle Costs

Past 
Present
Future



6.1	Description	of	the	concept
The purpose of the design proposal is to show how to use live-work units in 
a neighborhood near the city center to create open facades to the street which 
focuses	on	social	sustainability.	The	goal	was	to	create	a	neighborhood	sui-
ted	for	live-work	units.	

According to Thomas Dolan, the most important in such a neighborhood is 
the	courtyard.	Because	of	creating	a	courtyard	in	such	a	small	building	site,	
the	surrounding	buildings	are	affected	by	this	choice	of	design.	To	further	
underline the importance of the courtyard all the external corridors are fa-
cing	inwards.	This	is	hoped	to	give	an	opportunity	to	create	a	relationship	
between those walking to their apartments and those who are spending time 
in	the	courtyard,	and	by	this	create	a	sense	of	community.	In	addition	to	the	
centered courtyard there are some smaller areas made for casual interactions 
and	spontaneous	meetings	between	those	who	are	living	in	the	area.	

The building volumes are created according to the expected micro-climate 
in the area, while the building heights are following the sun, meaning that 
the lowest parts are located in the south and the northern parts are slightly 
taller.	Building	heights	are	restricted	by	those	contained	in	the	detail	plan	
even though the volumes do not fully match and do not exceed the height of 
the	surrounding	buildings	in	any	larger	extent.	In	addition,	the	closed	block	
minimizes the wind turbulence in the courtyard at the same time as it creates 
an	opportunity	to	create	as	many	apartments	as	possible.

The new type of housing takes into consideration the surrounding city while 
being	integrated	with	its	service,	shopping,	and	entertainment.	The	neigh-
borhood allows for spontaneous meetings in the urban environment among 
the residents and other residents of the city, both at the courtyard and the 
smaller	spaces	close	to	the	paths	going	through	the	area.	

These	apartments	have	modern	floor	plans	that	are	efficient	without	com-
promising	on	architectural	qualities.	Through	the	use	of	continuous	apart-
ments,	most	apartments	benefit	from	sun	light	from	at	least	two	sides.	This	
creates a layout that is modern and fresh while the foundation is that it is 
practical	for	the	daily	use.	

The	result	is	a	neighborhood	containing	86	apartments	and	9	live-work	units	
divided	in	two	main	buildings.	Total	area	of	housing	is	about	5500	square	
meters,	meanwhile,	there	are	380	square	meters	of	business	space	in	the	li-
ve-work	units	and	an	additional	900	square	meters	of	 traditional	business	
space.	In	the	basement	there	are	room	for	73	parking	spaces,	and	and	a	va-
riety	of	technical	spaces.

Based on the theory previously presented, a design proposal is created for a block of 
live-work units that can be seen as a result for the master thesis. The design work 
has taken into account the requirements of mixed-use development and live-work 
units, while the neighborhood has been created with the microclimate as a driving 
force. The neighborhood is designed to create added value in the area and the city as 
a whole.

6.	Design	proposal



76 77

6.2	Work	progress	and	volume	diagram

1.	Base	volumes
By analyzing these existing volu-
mes and plans, goals for an amount 
of housing area and parking spaces 
were set and the volumes became gui-
delines	 for	heights.	As	 this	projected	
neighborhood does not accommoda-
te live-work units, it was clear that 
changes	would	occur.	However,	 the-
re was an early goal that all changes 
that would take place would depend 
on the demands of the new housing 
types and that these changes would 
be	 made	 with	 architectural	 qualities	
in	mind.	

2.	Building	footprint
When a variety of footprints for buil-
dings had been produced and ana-
lyzed, it was chosen to maintain the 
existing	 volumes	 to	 a	 large	 extent.	
However, there was a desire to create 
an even more enclosed courtyard whi-
le	 the	volumes	got	a	bit	deeper.	This	
was done as a compromise between 
wanting to keep as large a courtyard 
as possible and to create opportunities 
for	more	varied	apartment	layouts.

3.	Social	spaces
The focus was early on creating varied 
and good meeting places for everyo-
ne	in	the	neighborhood.	Opening	the	
corner to the cities pedestrian street 
created	 a	 small	 square	 in	 connection	
with the more private courtyard, and 
a	terrace	was	created	above	it.	Unlike	
the base volumes, the inner courtyard 
has	been	 lowered	 to	 street	 level.	The	
second volume also created a terrace 
that	has	a	more	private	character.

4.	Passage
In order to create movement in the 
neighborhood, the façade between the 
courtyard and the street through the 
block,	 was	 opened	 up	 in	 first	 floor.	
The wish to place all entrances to 
stairwells	 from	 the	 courtyard	 requi-
red reaching the courtyard from at le-
ast	two	directions.	However,	no	more	
than two, because this concentration 
of	 flow	 of	 people	 allows	 for	 sponta-
neous	meetings	between	residents.

5.	Heights	and	roof	angles
To	 ensure	 that	 apartments	 and	 first	
floor	 receive	 a	 sufficient	 amount	
of sunlight, building heights were 
lowered while the roof angles were 
adjusted.	 The	 reduction	 in	 heights	
means fewer apartments but provides 
better	quality	in	the	homes	and	inner	
courtyard.	 The	 cohesive	 roof	 was	 a	
choice in hope to create a more inte-
resting	expression.

6.	Arcades
In order to create opportunities for 
those who own live-work units to 
influence	 the	 street,	 for	 example	dis-
playing tables, indentations were 
made	in	the	facades	to	the	street.	The-
se indentations created arcades which 
also	provide	weather	protection.	In	or-
der	not	to	affect	the	area	at	the	bottom	
too much, a slight displacement of the 
first	floor	towards	the	inner	courtyard	
was	made.

7.	Stairwells	and	connections
Horizontal and vertical connections 
are created through a combination 
of	 stairwells,	 airways,	 and	 corridors.	
Around the courtyard, there are air-
ways that allow visual contact and 
spontaneous	meetings.	These	airways	
on the south facing facades provide 
sun protection during the summer, 
while	 they	 do	 not	 affect	 light	 trans-
mission	other	seasons.	The	location	of	
stairwells is in order to minimize the 
amount	while	at	the	same	time	fire	re-
quirements	are	met.

8.	Garage	and	basement
Underground, a garage is placed for 
the	residents.	Vehicle	entry	is	located	
in the higher volume and the entran-
ce	 is	 located	 towards	Västergatan.	 In	
the basement, there are also a number 
of utility rooms and various technical 
areas.	 A	 laundry	 room	 is	 also	 loca-
ted there, meant for those owning li-
ve-work units when all apartments 
have access to the washing machine in 
their	own	accommodation.
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6.3	Facades

The overall idea of the design of the façade is to get the feeling that the inner 
part	of	the	neighborhood	is	enclosed	and	protected.	It	has	been	done	prima-
rily in two ways; one is to create a uniform volume around the inner courty-
ard, to further enhance this feeling, the facades directed outwards from the 
neighborhood	are	given	a	darker	color.	Inside	is	the	same	type	of	structure	
in	the	facade,	but	a	lighter	and,	thus,	warmer	color	scheme.	

Instead	of	the	dark	wood	facade,	the	bottom	plane	has	a	light	stucco	clad-
ding, which together with the large proportion of glass in facades of the li-
ve-work	units	will	give	the	feeling	that	the	overhead	volumes	float	in	the	air,	
thus,	giving	a	lighter	impression	of	street	level.	

WEST FACADE 

Along all outer facades, there are bands of green bushes in the form of grass-
clad	facade	boards.	This	choice	is	primarily	based	on	creating	a	better	mi-
croclimate	in	the	area.	Secondly,	it	is	hoped	that	these	facade	portions	will	
help	 reduce	 solar	 thermal	melt	 on	 the	 southern	 facades.	On	 the	 northern	
facades, solar thermal welding is not a problem, but instead, these parties 
can help reduce the downward wind turbulence caused by the high building 
volumes.	On	all	facades,	these	parties	help	reduce	noise	levels,	while	the	ho-
rizontal	bands	give	sense	that	the	volumes	are	lower	than	they	actually	are.

Facing the courtyard and inner parts of the block there are small parts of 
grass	cladding	where	there	could	be	problems	with	downward	winds.

EAST FACADE
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Especially in the southern façade it is clear how the roof together with the 
facades creates a uniform shape that joins the two volumes separated by the 
street.	This	because	the	angle	of	 the	roof	 is	 the	same	throughout	 the	area.	
The spiraling roof creates a harmonious impression while providing a natu-
ral	transition	from	the	lower	parts	to	the	high	tower.	The	relatively	simple	
expressions of the facades and its clean shapes have been created with the 
subarctic climate in mind, as few as possible risks of cold bridges being a 
goal	in	mind.	This	in	turn	made	the	roof’s	design	clearer.

The window placement is based on creating sightlines and good views from 
apartments,	thus,	creating	a	natural	axiality.	Good	access	to	light	inside	the	
apartments	has	also	made	it	a	tight	window	setting.	In	order	to	create	har-
monic facades, these windows have since been adjusted in position from the 
outside.

SOUTH FACADE NORTH FACADE SOUTH FACADE FROM STREET NORTH FACADE FROM STREET
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6.4	Courtyard	and	street	level

Although the inner courtyard is surrounded by buildings all way around, 
besides,	the	small	square	in	the	south	and	the	passage	in	the	northern	façade,	
there	are	plenty	of	sight	lines	out	to	the	street	from	the	inner	courtyard.	An	
example of this is the continuous stairwells that cut the volume into smal-
ler	parts.	The	short	corridor	is	glazed	on	both	sides,	giving	a	line	of	sight,	
however,	there	is	only	one	entrance	from	the	courtyard.	

Even	the	first	floor	of	the	live-work	units	is	planned	so	that	glass	façade	is	
on both sides provides lines of sight through the volume and a result is that 
a	connection	is	created	between	the	inside	and	outside.	In	order	to	further	
enhance this sense of connection, the same type of pavement is used under 
the	arcades	as	well	as	in	the	courtyard.	

At ground level in the eastern corner there is also a community room that 
is	free	to	use,	for	example,	as	a	shared	coffee	room	for	those	who	work	in	
live-work	units.	But	also,	for	other	residents	in	the	area	to	organize	parties	or	
other	types	of	events.	This	community	room	may	also	serve	as	an	additional	
meeting	room.	Outside	the	community	room,	there	is	a	slightly	larger	area	
for placing outdoor furniture that can increase the interactions between re-
sidents	in	the	area.	On	the	other	side	of	the	passage,	there	is	a	garbage	room	
located centrally in the block which is shared by the whole area and with 
good	accessibility	for	pickup.

6.5	Types	of	live-work	units

There	are	a	number	of	different	types	of	live-work	units	in	the	neighborhood,	
all	adapted	to	their	own	requirements	but	still	sharing	some	common	requi-
rements.	An	important	aspect	has	been	to	create	a	clear	sense	of	axiality	and	
movement	in	the	apartments.	Therefore,	the	work	has	focused	on	getting	a	
clear direction in the apartments and ideally creating a line of sight from the 
door	 through	 the	apartment	 through	a	window.	 In	 the	 larger	apartments,	
there	has	also	been	a	thought	to	create	a	perpendicular	axiality.

There is also a more expensive type of live-work unit where the housing part 
is	divided	into	two	floors	where	the	bedrooms	are	located	on	the	third	floor.	
In	this	case,	there	is	also	an	separate	entrance	to	the	floor	containing	the	be-
drooms	to	maintain	the	Swedish	rules	for	accessibility	in	housing.

One of the bigger one bedroom apartments located in a corner which and 
has 69 m2	living area + 9,5 m2	balcony	facing	south	on	the	second	floor.	On	
the	first	floor	is	the	business	premises	of	41	m2.	+ 9 m2	storage	and	a	bathroom.

One of the two bedroom apartments which is located in a corner and has 
76m2	living	area	+	7,5	m2	balcony	facing	west	on	the	second	floor.	On	the	first	
floor	is	the	business	premises	of	62	m2.	+	7	m2	storage	and	a	bathroom.

The three story, two bedroom apartment which has the biggest living area 
of	89	m2.	On	the	first	floor	is	the	business	premises	of	38	m2.		and	a	bathroom.	
On	the	second	floor	is	the	kitchen	and	the	living	room,	while	the	bedrooms	
are	on	the	third	floor.	
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One of the two bedroom apartments which is located in a corner and has 
76m2	living	area	second	floor.	On	the	first	floor	is	the	business	premises	of	62	
m2.	+	7	m2	storage	and	a	bathroom.

One of the two bedroom apartments which is located in a corner and has 
76m2	living	area	+	7,5	m2	balcony	facing	west	on	the	second	floor.	On	the	first	
floor	is	the	business	premises	of	62	m2.	+	7	m2	storage	and	a	bathroom.

One	of	the	two	bedroom	apartments	which	is	located	in	a	corner	and	has	81	
m2	living	area	on	the	second	floor.	On	the	first	floor	is	the	business	premises	
of	25	m2.	and	a	bathroom.

Although it is unusual to place airways on the southern façade, this may 
have	 an	 advantage	 in	 terms	 of	 solar	 thermal	 effect.	 During	 the	 summer	
months when the sun is high, that is, at an angle of about 60 degrees, the air-
way	protects	the	facade,	and	the	apartments	from	getting	too	hot.	However,	
full	light	is	emitted	during	other	seasons	when	heat	load	is	not	a	problem,	as	
the	sun	is	lower.

In addition to airways providing protection against solar heat during the 
summer,	 they	also	protect	against	downward	wind	 turbulence.	When	 the	
wind hits the facade and pushes down, it meets with an airway and, does not 
proceed	downward	to	the	inner	courtyard.

6.6	External	corridors	and	micro-climate

WIND AT THE EXTERNAL CORRIDOR

SUN IN THE MIDDLE OF SUMMER

SUN IN MARCH

A	two	bedroom	apartment	which	is	located	on	the	west	facade	and	has	73	m2	

living	area	on	the	second	floor.	On	the	first	floor	is	the	business	premises	of	
70	m2. + 5 m2	storage	and	a	bathroom.
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6.7	Sections
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6.8	Blueprints
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LAUNDRY ROOM

Basement	floor Site plan



7.	Discussion	and	conclusions

This report concludes with a discussion regarding methodology and results as well 
as conclusions to respond to the raised scientific questions. Firstly, mixed housing 
and live-work units is discussed as part of social sustainable urban development, and 
the design proposal. After that, the methodology used in the work is discussed and, 
finally, suggestions for continued work are given.
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7.1	Results
In this chapter, the design proposal is discussed in connection with the theo-
ry	produced	regarding	live	work	units,	and	the	scientific	issues	raised	in	the	
beginning.

	 1.	 Define	the	typology	of	live-work	units
	 2.	 What	are	the	important	parameters	in	the	residential		 	
	 	 and	the	non-residential	area	and	what	are	the	differen-	 	
	 	 ces	between	the	two	spaces	requirements?
	 	 a.	 What	should	the	relation	between	the	residential		 	
	 	 	 and	the	non-residential	spaces	be?
	 	 b.	 What	should	the	relation	between	the	live-work		 	
	 	 	 unit	and	the	surroundings	be?
	 	 c.	 How	could	live-work	units	be	designed	accor-	 	
	 	 	 ding	to	a	specific	location?

7.1.1	Live-work	units	as	a	part	of	social	sustainable	cities
The	clearest	differentiation	between	different	types	of	live-work	units	is	the	
proximity	between	the	commercial	part	and	the	residential	area.	They	can	
then	be	divided	into	three	main	types;	live-with,	live-near	and	live	near-by.	
The	type	chosen	for	use	in	a	project	depends	on	a	variety	of	reasons.	The	pri-
mary is the type of business the unit is expected to be used for and the possi-
bility	of	flexibility	over	time	in	the	commercial	part.	If	the	two	parts	are	fully	
integrated, this means that the unit cannot change that much over time and 
activities	that	may	be	disturbing	cannot	be	accommodated	in	these	premises.	
On the other hand, this type can also create disturbances in the commercial 
part	and	affect	potential	customers	if,	for	example,	there	are	children	in	the	
residence.

Another reason why one type may be chosen in front of another is the di-
mensions of building volumes and how they relate to the street space and 
other	 social	areas.	Choosing	 the	 type	of	 live-near	but	placing	 the	housing	
part	behind	that	premises	requires	a	deeper	building,	and	limits	the	ability	
to	load	goods	and	remove	debris	on	the	backside.	It	also	turned	out	that	if	
you choose live-with, the units will be wide if entrance on the backside to the 
dwelling	is	desired.	This	occurs	if	the	kitchen	and	living	room	are	desired	
to	be	placed	under	the	mezzanine.	To	keep	the	width	of	the	units	down,	it’s	
a good solution to have a shared entrance for both residents and customers 
on	the	front.	This	in	turn	is	a	good	solution	if	the	backside	cannot	be	used	
for a courtyard and the street space in front is the one that is wanted to be 
strengthen	as	a	social	meeting	place.

The live-with type can well be used as a studio for artists, so both kitchen and 
bathroom	can	be	used	for	both	parts.	When	it	comes	to	the	type	of	live-near,	
it	may	be	beneficial	not	to	share,	for	example,	bathrooms	and	kitchens.	This	
when it can be seen as unprofessional if a customer goes to a toilet and there 
are	toothbrushes	and	such	personal	belongings	visible.	On	the	other	hand,	
a	kitchenette	for	staff	in	business	premises	may	take	an	unnecessary	lot	of	
space and it may, therefore, be wise in small business units to choose that the 
business	should	not	have	employees.

When	 it	 comes	 to	 important	parameters	 in	 the	 two	different	parts,	 access	
to	light	is	the	same	for	both.	It	is	advantageous	to	have	good	access	in	the	
premises, while in the home there are regulations regarding the access to 
daylight.	Otherwise,	it	is	primarily	in	the	home	where	there	are	parameters	
to	take	into	account	in	order	to	create	good	conditions.	The	important	thing	
is perhaps not to see the live-work unit as a whole new type of accommoda-
tion,	but	to	connect	a	housing,	and	a	business	premises,	both	of	high	quality,	
in such a way that the properties of

the	various	spaces	do	not	deteriorate.	In	the	case	of	a	live-with	unit,	the	com-
mercial area can be utilized to create axiality and movement, for example, 
while in a live-near unit, it is created separately in the dwelling area while 
providing	a	smooth	connection	to	the	business	premises.

During the literature study, it turned out that the surroundings of a live-work 
unit	are	of	utmost	importance	in	creating	a	working	concept.	Not	only	the	
connection between the street and the live-work unit, but also the area in 
which	it	is	placed.	This	is	something	that	is	important	to	consider	if	live-work	
units	are	to	be	used	in	a	project.	Thomas	Dolan	describes	live-work	units	as	
zero	commute	living,	and	it	is	a	good	idea	when	using	these	devices.	They	
should work in such a way that you do not need a car to live in such a type 
of	housing.	As	living	in	live-work	units	does	not	have	a	need	to	commute	to	
a workplace, it also places great demands on access to spontaneous interac-
tions	in	the	immediate	area.	When	designing	facades	and	meeting	between	
live-work	units	and	the	street,	it	may	be	beneficial	to	take	inspiration	from	
southern	Europe	where	it	is	more	common	with	smaller	business	premises.

Mixed-used development has been described as a way to create living ci-
ties	that	invites	to	a	sustainable	lifestyle.	Live-work	units	can	be	part	of	this	
development.	By	creating	a	sense	of	small	scale	at	ground	level,	traditional	
apartments can be built higher up and, thus, do not have to compromise on 
the	density	of	the	built	city.

7.1.2	Design	proposal
When the design proposal was produced, housing was primarily addressed 
to	young	people	while	creating	high	quality	live-work	units	as	well	as	hou-
sing.	Ideally,	these	live-work	units	would	be	designed	to	fit	 into	the	same	
proportions as ordinary apartments, in order to be able to use the same sup-
porting	element.

The detail plan did not give the opportunity to create an alternative design 
adapted to the live-work units, so to some extent the design proposal departs 
from this plan since it was developed especially for the project currently be-
ing	built.	Broadly	speaking,	however,	the	detail	plan	and	its	regulations	was	
followed	and	the	building	heights	noted	were	respected	to	fit	in	to	the	sur-
rounding	environment.

Floor plans have partly been locked in the building volumes with the li-
ve-work	units	at	the	bottom.	Partly,	these	lockings	were	due	to	the	goal	of	
keeping the same width of the units and the above-mentioned traditional 
apartments.	Another	locking	was	the	decision	to	make	an	indention	in	the	
façade	on	the	ground	level	towards	the	street.	This	decision	was	due	to	cre-
ating meeting places outside the entrances to the premises while the arcade 
creates	a	weather	protection	 for	 the	pedestrians.	On	 the	 inside,	 facing	 the	
courtyard,	the	first	floor	has	been	extenden	so	that	it	extends	to	the	edge	of	
the	 external	 corridor	 to	 create	 as	much	 space	 in	 the	premises	as	possible.	
This displacement has led to the fact that the staircase between the business 
premises	and	the	accommodation	on	the	second	floor	can	not	be	placed	close	
to	any	of	the	facades,	but	more	centrally	in	the	volume.

Another	 locking	of	 the	floor	plans	was	that	 the	building	volumes	were	so	
thin.	This	was	done	in	order	to	create	as	large	a	courtyard	as	possible,	but	
this in turn means that the units could not be deep, nor would it be too wide 
as	this	gives	a	dull	impression	of	the	façade	at	ground	level.
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The	design	work	has	mainly	focused	on	the	architectural	qualities,	and	new	
technical	solutions	have,	therefore,	not	been	developed.	A	constant	compro-
mise	has	been	to	maintain	architectural	qualities	and	practical	qualities	whi-
le	at	the	same	time	making	units	effective	in	the	usage	of	space.	Too	big	units	
would	make	them	so	expensive	that	finding	dwellers	could	be	difficult.	At	
the	same	time,	the	requirements	in	Swedish	standards	demanded	compro-
mises	on	the	architectural	qualities.

7.2	Method
To get a clearer picture of how live-work units can be used and styled, more 
interviews	should	have	been	conducted.	What	kept	down	the	number	was	
simply	due	to	time	shortage.	To	get	more	solid	work,	more	architects	and	
other stakeholders should have been heard and given their views on how 
live-work	units	should	be	designed	to	work	well.

Another	difficulty	was	that	it	was	tough	to	rank	which	parameters	are	most	
important	to	take	into	account.	This	is	because	it	is	about	soft	values	that	are	
difficult	to	value.

7.2.1	Methodology	for	development	of	live-work	units
The	method	is	used	by	the	city-building	office	in	Atlanta,	USA,	and	is	used	
in	the	work	of	mixed-use	development.	As	it	is	so	general,	it	is	also	used	in	
this design work as a support for how analyzes of the environment are to 
be	done	and	what	types	of	analyzes	should	be	made.	In	order	to	make	bet-
ter	analyzes	and,	thus,	create	even	better	live-work	units	in	Sweden,	work	
should	be	done	to	anchor	this	method	with	urban	architects	in	Sweden.

7.2.2	Analysis	of	microclimate
As there is a limitation of how much time can be spent on this degree pro-
ject, careful wind and sun studies have not been carried out on the produced 
design	work.	Therefore,	 the	result	of	 the	design	work	cannot	be	analyzed	
based	on	the	influence	of	the	microclimate	on	the	new	volume	in	the	city.	It	
can also be discussed whether the wind study carried out should have been 
done	with	data	from	the	city	itself.	However,	there	was	no	wind	data	closer	
than those from the station Pite-Rönnskär A, this data may give an incorrect 
picture	as	this	station	is	farther	out	in	the	archipelago	than	the	city	itself.	In 
order	to	get	an	even	better	picture	of	how	the	winds	move	in	the	city,	a	si-
mulation	could	also	have	been	made	of	how	city	volumes	affect	wind,	which	
would	have	a	relatively	big	impact.	

Individual apartments should also have been analyzed for the amount of 
light	emitted	in	them.	However,	this	is	a	relatively	time-consuming	process,	
which	is	why	this	has	not	been	done.	Instead,	it	was	chosen	to	comply	with	
BBR’s limit values with the window area in apartments and rooms excee-
ding	10%	of	the	floor	area	and	rooms	and	apartments	respectively.	

In the early work of volumes, shadow analyzes were used in SketchUp to de-
termine	whether	there	is	enough	light	in	the	inner	courtyard.	Here	you	can	
discuss	how	accurate	this	software	is.	During	the	work	process,	it	has	been	
discovered that there appear to be minor errors in, for example, position of 
the	sun	at	specific	times	of	the	day.	

Something	that	would	have	been	beneficial	to	do	is	build	a	physical	model	
of the neighborhood and the immediate surroundings in order to in turn be 
able	to	underlie	wind	analyzes	with	the	aid	of	a	fan	and	grains.

7.3	Further	research
If this design proposal would come close to being realized in any location, 
the	design	parts	would	be	calculated	to	evaluate	if	the	structure	is	working.	
The	roof	would	also	require	a	separate	calculation	if	it	can	be	built	in	its	cur-
rent	design.

As previously described, detailed studies and simulations should be made 
from the microclimate to produce more precise wind conditions that can be 
created.	In	order	to	increase	the	viability,	analyzes	for	air	quality	and	snow	
would	also	be	linked	to	the	wind	study.
Careful studies of selected materials should be made to investigate the pros 
and	 cons	 of	 individual	materials.	 Especially	 the	 green	 façades	 should	 be	
evaluated,	to	determin	if	they	cope	with	the	cold	climate	found	in	Piteå.

Another reason is to continue investigating with others, such as psycholo-
gists	 and	 anthropologists,	 if	 the	 built	 environment	 can	 affect	 how	people	
behave.	If	so,	it	should	also	be	investigated	how	urban	environments	should	
be	designed	to	create	as	good	a	sense	of	community	as	possible.
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Appendix
Questions	for	interview
Allmänt om bokaler
	 •	 Har	du	tidigare	kommit	i	kontakt	med	bokaler?
	 	 o	 Om	du	kommit	i	kontakt	med	dessa,	vad	är	din	bild	av	dessa?	
	 •	 Vilka	möjligheter	skulle	bokaler	kunna	medföra	ett	bostadsområde?
Bokalen och dess omgivning
	 •	 Vilken	påverkan	anser	du	att	gaturummet	kan	ha	på	bokalen?
	 	 o	 Vilken	typ	av	omgivning	anser	du	att	passar	en	bokal?
	 •	 Thomas	Dolan	anser	att	bokaler	kräver	större	fokus	på	sociala	mötesplatser	i	närheten	av	bokaler.	Detta	då	de	boende	tappar	den	sociala	inter-	
	 	 aktionen	med	kollegor	på	en	extern	arbetsplats.	Håller	du	med?	
	 	 o	 Vilken	typ	av	sociala	mötesplatser	skulle	det	då	kunna	vara	frågan	om?
	 	 Hur	skulle	du	anse	att	dessa	ska	utformas?
  • I närhet till bostaden
	 	 •	 I	mitten	av	området	vid	gångstråk
	 	 •	 I	ytterkant	av	området	vid	gångstråk	inom	området	och	i	närhet	av	offentliga	gångstråk
	 •	 Hur	kan	bokaler	påverka	området	de	är	placerade	i?
Bokalen och byggnaden
	 •	 Vilka	krav	tror	du	att	en	bokal	kan	ställa	på	byggnaden	den	är	placerad	i?
	 	 o	 Är	det	någon	viss	typ	av	byggnad	du	tror	en	bokal	passar	bättre	in	i	än	någon	annan?	Varför?
	 •	 Tar	du	klimatet	i	beaktning	vid	planering	av	byggnader	och	bostadsområden	i	Norrland?
	 	 o	 Vilka	delar	i	mikroklimatet	anser	du	är	viktigast	är	att	ta	hänsyn	till?
Viktiga parametrar i bostaden och lokalen
	 •	 Vad	anser	du	är	viktigt	att	tänka	på	när	du	planerar	en	lokalyta?
	 	 o	 Vilka	problem/fördelar	kan	uppkomma	i	lokalen	när	man	kopplar	en	bostad	till	lokalen?
	 •	 Vad	anser	du	är	viktigt	att	tänka	på	när	du	planerar	en	bostad?
	 	 o	 Vilka	problem/fördelar	kan	uppkomma	i	bostaden	när	man	kopplar	en	lokal	till	bostaden?
	 •	 Vilka	typer	av	verksamheter	tror	du	är	lämpade	i	bokaler?
	 	 o	 Vad	anser	du	är	viktigt	att	tänka	på	när	det	gäller	utformning	av	utrymmen	för	de	olika	typerna	av	verksamhet?
	 •	 Kan	funktioner	delas	mellan	lokalen	och	bostaden	och	vilka	funktioner	skulle	passa	för	detta?
	 •	 Kunde	en	gemensam	arbetsyta	fungera	i	Sverige?


