
1

AALTO-YLIOPISTO
Taiteiden ja suunnittelun korkeakoulu
Arkkitehtuurin (t. Maisema-arkkitehtuurin) koulutusohjelma

Favouring sustainability over demolition 
– redesigning office spaces in the wake of a pandemic

Bachelor’s thesis

9.12.2020

S. Christina Bliss



2



3

 

Aalto-yliopisto, PL 11000, 00076 AALTO 
www.aalto.fi 

Tekniikan kandidaatin opinnäytteen tiivistelmä 
 

 

 
Tekijä  S. Christina Bliss 
Työn nimi  Favouring sustainability over demolition – redesigning office spaces in the wake of a 
pandemic 
Laitos  Arkkitehtuurin laitos 
Koulutusohjelma  Arkkitehtuuri 
Vastuuopettaja  Anne Tervo 
Ohjaaja  Helena Teräväinen 
Vuosi  2020 Sivumäärä  31 Kieli  Englanti 

Abstract 
 
The theme of this paper was motivated by a radical shift in our day-to-day lives, onset by the 
COVID-19 pandemic of year 2020. Following government-issued safety restrictions and 
recommendations, companies were advised to implement teleworking practices where possible. 
This left a large portion of offices empty or reduced to partial use. Following the notion that 
unused buildings and spaces are at a larger risk for demolition, I set out in search for sustainability 
principles, life cycle analysis, and flexible design solutions, in order to provide the incentive and 
means to avoid entering the end-of-life phase prematurely. 
 
This paper was conducted as a literature research. The topics of the literature spanned from 
sustainability to flexibility in architecture, as well as an inclusion of the current information on 
COVID-19. In this paper, I defined the scope of the office to include ‘modern’ buildings (built from 
around the 1950s onwards), and mostly excluded the social environment of the office, focusing 
mainly on spatial factors. To set a standard of sustainable development through which to evaluate 
my research, I singled out UN Sustainable Development Goals 11 and 12.  
 
Through the research I established that prolonging the life of buildings is in line with sustainable 
development and the interiors of buildings should be modified through the principles of flexibility 
to ensure optimal current and future use. By limiting the interior changes to be as ‘light’ as 
possible as well as conforming to pandemic-time safety recommendations, I proposed suitable 
changes to make offices safe for use, sustainably.  
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1. Introduction 

The	theme	of	this	paper	was	motivated	by	the	big	
shift	occuring	in	our	day	to	day	lives	during	the	
2020	COVID-19	pandemic.	One	of	the	impactful	
changes,	has	been	a	mass	transition	to	teleworking	
(e.g.	working	from	home)	following	the	
implementation	of	governmental	safety	regulations	
in	response	to	the	pandemic.	This	has	left	many	
offices	empty	or	in	partial	use,	which	if	continued	
in	the	long	term	puts	them	at	risk	for	demolition.	
In	light	of	this,	this	paper	suggests	that	modifying	
existing	buildings	is	a	more	sustainable	course	of	
action	than	the	demolition	and	rebuilding	of	these	
buildings.	Thus,	the	research	questions	(RQs)	are	
as	follows:

To	begin	to	answer	these	questions,	I	first	define	
the	concepts	office	and	office	space.	After	which,	
I	set	out	the	background	issues	behind	RQ1,	such	
as	the	premature	demolition	of	buildings	that	
are	still	utilizable.	Then,	I	address	how	the	2020	
COVID-19	pandemic	triggered	a	mass	transition	
to	teleworking	that	has	led	to	offices	to	being	used	
to	a	deficit	(RQ2).	Which	brings	us	to	the	key	
issue:	I	argue	that	due	to	the	tendency	of	buildings	
being	demolished	prematurely,	the	radical	change	
in	occupancies	of	offices	will	put	these	buildings	
at	a	bigger	risk	of	demolition.	This	can	negatively	
impact	the	pursuit	of	sustainability,	which	is	why	as	
an	alternative	to	demolition,	I	propose	redesigning	
office	spaces.	This	should	be	done	using	the	
principles	of	flexibility,	due	to	its	positive	impact	

on	both	the	usefulness	of	spaces,	as	well	as,	their	
sustainability.	Which	is	why,	lastly,	I	will	explain	
the	term	flexibility	and	its	application	to	office	
spaces.	

1.1	 Defining	office	and	office	space

In	this	paper	office	refers	to	a	common	working	
arrangement	used	by	companies	of	all	sizes.	This	
space	is	used	to	facilitate	work	and	is	usually	
organized	to	provide	the	means	to	do	said	work	
as	defined	by	Davis,	Leach	and	Clegg	(2010,	p.	
193).	For	example,	desk	workstations	equipped	
with	drawing	pads,	for	working	in	the	design	field.	
For	clarity,	I	will	use	the	term	office space when 
referring	to	the	spatial	qualities	of	an	office,	as	
opposed	to	office,	which	will	refer	to	a	place	for	
work.	A	more	detailed	description	of	offices	and	
office	spaces	will	appear	in	Chapter	5.	

Offices	are	far	more	than	just	a	place	to	carry	out	
one’s	work.	Many	contemporary	office	solutions	
are	built	upon	teamwork	and	spontaneous	social	
interaction	(Davis	et	al.,	2010,	p.	193)	The	
inclusion	of	a	sociological	viewpoint	will	be	done	
in	the	sections	concerning	sustainability,	in	the	
form	of	social	sustainability	as	a	part	of	a	larger	
sustainability	tripartite	(Section	2.2).	Despite	the	
social	environment	being	a	crucial	component	
of	the	contemporary	office,	the	topic	will	not	be	
assessed	in	depth,	so	as	to	keep	the	scope	of	this	
paper	within	the	limits	of	a	bachelor’s	level	work.

1.2	Introduction	to	the	problem	of	
premature	demolition	

With	buildings	contributing	an	estimated	40%	
of	European	CO2	emissions	(Energy	Efficient	
Buildings	Association,	n.d.,	p.	7),	buildings	prove	
to	be	a	critical	component	in	managing	the	carbon	
emissions	of	Europe.	This	information	should	be	
taken	into	account,	when	thinking	of	the	future	of	
our	built	environment,	especially,	when	considering	
prolonging	the	lifespan	of	buildings.	When	a	
building	is	constructed,	a	large	amount	of	resources	
go	into	the	materials	and	significant	amounts	
of	emissions	are	produced	during	the	building	
process,	as	demonstrated	by	building	life	cycle	
assessment	in	Section	3.2.	Since	the	environment	

How	can	we	use	sustainability	principles	to	
justify	preventing	the	premature	demolition	of	
buildings?

What	are	some	of	the	sustainability	principles	
that	are	applicable	to	the	built	environment?

Why	is	prolonging	the	life	of	buildings	a	
sustainable	alternative	to	demolition?

How	can	we	keep	using	existing	office	spaces	
following	the	changes	brought	on	by	the	
COVID-19	pandemic?

How	can	we	incorporate	the	principles	of	
sustainability	into	pandemic-safe	office	
design?

1.

2.

a.

a.

b.
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has	already	taken	the	toll	of	these	emissions,	we	
should	avoid	unnecessarily	repeating	them.	The	
premature	demolition	of	buildings	(elaborated	upon	
in	Section	3.1)	is	a	world-wide	phenomenon,	and	
in	the	context	of	Helsinki,	Finland,	it	especially	
affects	buildings	built	since	the	1950s	(Mäntymaa,	
2014).	The	reason	for	the	demolition	of	these	
buildings	is	often	due	to	the	building	no	longer	
responding	to	current	user	needs,	rather	than	
reaching	the	end	of	its	working	life	(Krokfors,	
2020).	

Fortunately,	the	building	sector	is	in	continuous	
flux:	new	building	stock	is	constantly	being	
constructed	and	the	old	stock	is	being	updated	
(Trusty	&	Meil,	2015,	pp.	4-5).	This	means	that	
there	is	room	to	implement	new	policies	and	
practices	in	order	to	make	a	concrete	dent	in	
emissions	produced	by	buildings.	Changing	the	
norm	of	construction	to	prolonging	the	life	span	
of	buildings	can	make	a	significant	difference	as	
a	measure	towards	sustainable	development	(van	
den	Dobbelsteen	&	van	der	Linden,	2005,	p.	224).	
However,	at	the	moment,	due	to	COVID-19,	the	
problem	of	premature	demolition	is	at	risk	of	
escalating,	rather	than	getting	better.

1.3	COVID-19	triggers	a	mass	transition	
to	teleworking

COVID-	19	is	a	viral	disease	of	the	respiratory	
system	that	was	first	diagnosed	in	December	2019.	
Since	then,	the	disease	has	rapidly	spread,	and,	
by	March	2020,	the	World	Health	Organisation	
classified	COVID-19	as	a	worldwide	pandemic	
(WHO,	2020).	Finland,	along	other	countries	has	
taken	safety	precautions	to	hinder	the	spread	of	the	
virus.	Some	of	these	include	restrictions,	such	as	
liming	on	the	amount	of	people	allowed	to	gather	
in	one	place,	and	recommendations,	such	as	the	
use	of	facemasks,	and	avoiding	all	unnecessary	
personal	contact	(i.e.	so-called	social	distancing)	
(THL,	2020).	The	Finnish	Institute	of	Occupational	
Health	(TTL)	has	issued	a	recommendation	that	
companies,	and	employers	should	change	the	work	
environment	to	comply	with	state	recommended	
social	distancing	requirements	(see	Section	5.6)	
and	implement	teleworking	practices	where	
possible	(TTL,	2020).	The	possibility	to	telework	
e.g	working	away	from	an	assigned	physical	space,	
for	example	an	office,	has	been	implemented	within	

companies	already	since	the	digital	revolution	of	
the	1990s	(The	Guardian,	2020).	With	teleworking	
steadily	gaining	popularity,	companies	have	been	
increasingly	combining	it	into	their	routine	working	
practices	and	consequently	updating	their	offices	
to	accommodate	these	new	working	trends	(Brand,	
1994,	p.	688;	Davis	et	al.,	2010,	p.194).

In	early	June	of	2020,	the	European	Union	(EU)	
posted	the	findings	of	a	report	called Living, 
working and COVID-19	an	e-survey	by	Eurofound	
that	was	meant	to	capture	the	changes	in	lifestyle	
and	practices	of	EU	citizens	during	the	first	
European	wave	of	COVID-19.	This	report	showed	
that	60%	of	the	polled	Finns	had	transitioned	to	
teleworking	due	to	the	pandemic	(Eurofound,	2020,	
p.	33).	Despite	teleworking	practices	being	already	
in	common	use,	the	scale	at	which	teleworking	has	
been	implemented	during	the	pandemic,	has	caught	
companies	and	employees	unawares.	In	the	nine	
months	since	the	governmental	safety	precautions	
have	been	implemented,	leaving	offices	in	scant	
use,	many	companies	have	begun	to	withdraw	or	
change	their	office	space	real	estate	investments	
(Koivikko,	2020).	

1.4	The	threat	posed	to	sustainability

This	radical	shift	in	work	practises	puts	the	built	
environment	at	a	pivotal	point.	With	offices	not	
being	used,	and	investments	being	withdrawn,	the	
future	of	current	office	buildings	is	unstable.	The	
risk	is	that	there	will	be	an	increase	in	buildings	
being	prematurely	demolished	due	them	not	
responding	to	new	user	needs.	This	will	further	
increase	the	environmental	toll	caused	by	the	
building	industry,	as	new	buildings	will	likely	be	
built	to	replace	the	old	ones.

The	increased	emissions	and	produced	waste	
that	could	result	from	a	spike	in	demolition	and	
rebuilding	are	directly	in	contrast	with	the	United	
Nations	Sustainable	Development	Goals	(SDGs).	
The	SDGs	(explained	in	more	detail	in	Section	
2.3),	are	a	list	of	targets	that	should	be	reached	in	
order	to	achieve	sustainability	(United	Nations,	
2015).	Finland	is	one	of	the	many	countries	
commiting	to	achieve	these	targets,	which	then	
provides	incentive	to	implement	more	sustainable	
practices	in	the	building	industry.
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1.5	Presenting	flexibility	as	solution

To	fulfil	the	SGDs	in	the	context	of	office	
buildings,	I	propose	flexibility.	In	short,	flexibility	
is	the	ability	of	a	building	to	accommodate	
for	changes	(Chaillou,	2018).	There	are	many	
different	dimensions	of	flexibility	to	consider	in	
implementation.	For	example,	the	extent	to	which	
a	space	should	be	renovated	still	be	in	line	with	the	
SDGs.	These	topics,	as	well	as	flexibility	in	general	
are	addressed	in	more	depth	in	Chapters	4	and	5.	

I	argue	that	flexibility	is	the	optimal	response	to	
the	changes	brought	on	by	the	pandemic,	due	to	
its	inherent	principle	of	adaptability.	The	constant	
updating	of	information	and	changing	levels	of	
governmental	restrictions	can	be	easily	adapted	
to	by	a	well-planned	flexible	space	solution.	
In	practice	this	can	mean,	temporarily	closing	
off	sections	of	the	office	space	or	changing	the	
placement	of	workstations	within	the	office	space	
in	order	to	fulfil	social	distancing	requirements.	
These	solutions	will	be	further	discussed	in	
Sections	5.6	and	5.7.

1.6	Research	methods

My	primary	research	method	will	be	using	
literature	research.	I	will	be	examining	flexibility	
in	office	spaces	through	the	principles	of	
sustainability	and	methods	of	sustainable	
development.	This	requires	gathering	significant	
amounts	of	base	information	on	both	subjects,	as	
well	as,	the	concept	of	flexibility	in	architecture.	
In	addition	to	this,	I	will	be	including	information	
on	the	COVID-19	pandemic	that	serves	as	
a	catalyst	to	the	current	need	of	remodelling	
office	spaces	to	fit	new	safety	standards.	After	
researching	these	topics,	it	is	then	possible	to	make	
a	considered	analysis	of	changes	in	office	space	
that	are	necessary	for	safety,	as	well	as	flexible	and	
sustainable.

1.7 Structure

This	paper	consists	of	6	chapters.	The	first	chapter	
serves	as	an	introduction.	Chapters	2	through	
4	consist	of	the	literature	review	and	analyses.	
Chapter	5	assesses	implementable	alternatives	for	
flexibility	in	office	spaces.	The	final	chapter	of	this	
paper	gives	the	conclusions.	
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2.	Sustainability	standards	and	
terminology

In	this	chapter,	I	will	first	define	sustainability	and	
establish	the	related	terminology	that	will	be	used	
in	throughout	the	paper.	Within	this	chapter	I	will	
also	try	to	answer	RQ1a	and	establish	the	basis	for	
answering	RQ1.	This	will	be	done	by	covering	the	
sustainability	tripartite	(Section	2.2)	and	UN	SDGs	
(Section	2.3),	and	their	relationship	to	the	built	
environment.	Section	2.3	further	assesses	which	of	
UN	SDGs	can	be	applied	to	the	problem	presented	
by	RQ1,	e.g.	the	premature	demolition	of	buildings	
and	their	flexible	re-use.
 

2.1	Sustainability	definition	and	related	
terminology

Defining	sustainability	may	seem	intuitive,	since	
the	word	is	in	popular	use.	The	term	is	often	
conversationally	used	as	a	synonym	for	eco-
friendliness	or	used	interchangeably,	conflating	
sustainability	with	sustainable	development.	
However,	these	two	terms	have	been	defined	
differently	in	the	literature.	Sustainability	is	a	
broad	term	used	to	express	the	pursuit	of	ensuring	
the	fulfilment	of	basic	needs	and	wellbeing	for	
future	generations	both	on	a	local	and	global	
scale	(Valtioneuvoston	kanslia,	n.d.).	In	contrast,	
sustainable	development	was	famously	defined	in	
the Brundtland Report	as	‘development	that	meets	
the	needs	of	the	present	without	compromising	
the	ability	of	future	generations	to	meet	their	
own	needs’	(United	Nations,	1987,	p.	39).	Both	
of	these	definitions	are	very	similar,	and	thus	the	
terms	are	frequently	used	interchangeably	within	
the	literature.	The	difference	between	the	terms	
sustainability	and	sustainable	development	is	
explained	by	UNESCO	as	a	long-term	goal	for	the	
former	and	a	means	to	get	to	the	goal	for	the	latter	
(UNESCO,	n.d.).	In	this	paper,	I	will	be	using	the	
terms	sustainability	and	sustainable	development	as	
defined	by	the	UN	and	differentiated	by	UNESCO.
 
The	reason	for	this	specification	of	the	terms	is	to	
encourage	informed	discourse	about	the	subject.	
Nowadays	sustainability	functions	as	a	buzzword	
thrown	around	without	proper	knowledge	of	its	
meaning.	The	conflation	of	sustainability	and	
sustainable	development	further	lessens	the	

meaning	of	the	terms,	the	implications	of	which	can	
cloud	critical	thinking	on	the	subject.	By	using	the	
proper	terminology,	i.e.	sustainable	development	
when	referring	to	things	that	can	be	changed	to	
achieve	sustainability,	the	implementable	measures	
become	more	clear.	This,	in	turn,	can	lead	to	direct	
action,	or	at	least	the	proper	understanding	of	the	
measures	that	can	be	taken.

2.2	The	sustainability	tripartite

The	tripartite	division	of	sustainability	has	been	a	
common	way	to	categorise	the	different	variables	
in	sustainability	since	the	1980s	(Purvis,	Mao,	&	
Robinson,	2019,	p.	682).	Although	the	contents	
of	the	division	have	varied,	sustainability	is	most	
commonly	divided	into	three	categories:	economic, 
social and environmental.	In	other	literature,	
the	specific	terms	may	change	(e.g.	‘social’	may	
be	referred	to	as	‘people’),	but	the	underlying	
meaning	is	unchanged.	The	particular	division	
into economic, social and environmental has	been	
used	throughout	sustainability	literature,	most	
notably	in	the	UN	Agenda	21	(UNICED,	1992),	the	
Future	We	Want	(2012)	a	report	of	the	UN	World	
Summit	on	Sustainable	Development,	and	by	John	
Elkington	(1997)	when	he	coined	the	term	triple 
bottom line.	It	has	also	been	used	in	the	context	of	
the	built	environment	in	a	report	publication	(1999)	
by	the	International	Council	for	Research	and	
Innovation	in	Building	and	Construction	(CIB)	in	
answer	to	the	UN	Agenda	21.	

Besides	the	tripartite	division	there	are	also	other	
ways	to	categorise	sustainability.	For	example,	
Singh,	Murty,	Gupta	and	Dikshit	(2009,	p.	284)	
present	a	four-way	division	of	sustainability:	
economic, social, environmental,	and	institutional. 
This	division	is	also	occasionally	used	by	the	UN,	
for	example	in	the	UNCSD	conference	(2005).	
However,	it	only	appears	in	a	few	publications,	
compared	to	the	widely	used	tripartite	division,	
which	is	why	I	have	chosen	to	exclude	the	four-
way	division.	

The	sustainability	tripartite	describes	sustainability	
as	a	whole	as	consisting	of	three	variables:	
economic	sustainability,	social	sustainability	and	
environmental	sustainability.	If	one	of	the	three	
variables	is	out	of	balance,	lasting	sustainability	
cannot	be	achieved	(Zelles,	2018).	Economic	
sustainability	is	the	ability	of	humans	worldwide	
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to	have	the	minimum	economical	means	to	fulfil	
their	basic	needs	and	be	a	part	of	a	financial	
system	that	has	reliable	economic	institutions	
that	support	independence	and	are	available	to	
everyone	(Dorosh	&	Horobets,	2019,	p.	42).	
Economic	sustainability	is	integral	to	fulfilling	
social	sustainability,	which	is	the	fulfilment	of	
basic	human	rights,	such	as	equality,	equality	
of	opportunity,	welfare,	and	just	governments	
(Valtioneuvoston	kanslia,	n.d.).	Environmental	
sustainability	is	a	system	where	the	’ecological	
integrity	[of	the	planet]	is	maintained,	all	of	earth’s	
environmental	systems	are	kept	in	balance	while	
natural	resources	within	them	are	consumed	by	
humans	at	a	rate	where	they	are	able	to	replenish	
themselves’	(Zelles,	2018).	

The	key	aim	of	all	of	the	above,	is	the	pursuit	
of	longevity.	This	goal	is	stated	in	the	definition	
of	sustainability	of	the	Brundtland	Report	
(1987):	to	fulfil	the	needs	of	the	present	without	
compromising	the	needs	of	future	generations.

 

Sustainability

Economic

Social Environmental

Within	the	tripartite	division	of	sustainability	
the	alternative	categories	can	be,	for	example,	
biological, social	and	economic	(Barbier,	1987,	p.	
104);	environmental, social,	and	political	(Kuhonta,	
Poteete,	&	Rothwell,	2013);	or	planet, people,	and	
profits (Dorosh	&	Horobets,	2019,	p.	42).	Out	of	
these,	the	definitions	of	Barbier	(1987)	and	Dorosh	
et	al.	(2019)	are	synonymous	to	the	widely	used	
‘economic, social and	environmental’	division	
found	in	most	sustainability	tripartite	literature	

e.g.	Purvis	et	al.	(2019),	and	the	UN’s	documents.	
The	significant	difference	in	year	of	publication	
between	Barbier	(1987)	and	Dorosh	et	al.	(2019),	
speaks	for	how	established	this	particular	division	
is.	The	tripartite	division	of	Kuhonta,	Poteete,	
and	Rothwell	(2013):	environmental,	social	and	
political,	though	based	on	the	same	principles	
as	the	previous	divisions,	places	a	stronger	
emphasis	on	the	social	and	economic	categories	
of	sustainability.	In	their	paper,	they	separate	the	
official	and	civil	dimensions	of	social	sustainability	
into	two	separate	categories	and	combine	economic	
sustainability	into	both	of	their	environmental	and	
political	definitions.	

The	categories	used	by	Kuhonta	et	al.	(2013)	take	
a	more	sociological	focus	on	sustainability	and	are	
thus	less	suited	for	this	paper.	Previously,	in	the	
introduction,	I	had	narrowed	down	the	concept	of	
the	office	to	exclude	the	sociological	aspects	of	the	
office.	In	addition,	I	will	be	using	the	UN	SDGs	
as	a	standard	for	sustainability.	The	continuous	
referencing	to	the	UNs	reports	and	standards	
throughout	this	paper,	also	prompts	favouring	the	
same	categorisation	of	the	sustainability	tripartite	
that	is	used	throughout	by	the	UN,	e.g.	economic,	
social,	and	environmental	sustainability.	

In	summation,	sustainability	is	often	divided	
into	three	categories:	economic,	social	and	
environmental.	This	division	has	been	widely	used	
throughout	sustainability	literature,	most	notably	
in	the	Brundtland	report	and	other	UN	documents.	
This	is	also	the	division	that	I	will	be	using	
throughout	this	paper.	In	the	next	section	I	will	
further	look	into	the	UN	sustainable	development	
standards	and	goals	(SDGs).

2.3	UN	Sustainable	Development	Goals

In	this	section	I	will	examine	the	United	Nations	
Sustainable	Development	Goals	(SDGs).	Firstly,	I	
will	inform	about	the	background	and	purpose	of	
the	SDGs.	Then,	assess	which	goals	are	relevant	
to	the	topic	of	this	paper,	as	well	as	the	ones	
I	have	chosen	to	exclude.	Lastly,	I	will	delve	
deeper	into	the	relevant	goals	and	how	they	can	be	
implemented.

The	17	SDGs	were	established	as	a	part	of	the	
Agenda	2030	in	the	United	Nations	General	
Assembly	held	in	2015	(United	Nations,	2015).	

Figure 1: Sustainability tripartite
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The	17	SDGs	contain	over	150	targets	to	reach	by	
year	2030,	to	help	reach	lasting	sustainability	on	
earth.	The	SDGs	include	targets	to	end	poverty	and	
disease,	as	well	as	encourage	global	partnership	
and	peace	(social	sustainability),	to	ensure	a	
prosperous	future	by	reaching	an	equilibrium	
between	sustainable	consumption	and	production	
and	the	management	of	natural	resources	as	
well	as	tackle	climate	change	(economic	and	
environmental	sustainability).	(United	Nations,	
2015,	pp.	2-3).	

Although,	altogether	there	are	17	SDGs,	I	will	only	
be	considering	two	of	them	in	this	paper:	SDG	11:	
Sustainable	Cities	and	Communities,	and	SDG	
12:	Responsible	Consumption	and	Production.	As	
mentioned	in	the	previous	paragraph,	many	of	the	
SDGs	concern	social	issues	such	as	poverty,	or	
broad	climate	issues	such	as	SDG	6:	Clean	Water	
and	Sanitation.	In	this	paper	I	will	be	assessing	the	
necessary	changes	in	office	space	brought	on	by	the	
COVID-19	pandemic.	This	I	will	do	through	the	
perspective	of	sustainable	solutions	in	architecture,	
excluding	the	sociological	aspects	of	the	office.	The	
most	relevant	SDGs	to	this	topic	scope	are	SDGs	
11	and	12,	because	their	topic	concerns	the	built	
environment,	and	sustainable	consumption	and	
production	choices	(e.g.	reducing	the	need	to	build	
new	buildings,	through	preventative	measures).	
SDGs	11	and	12	also	have	an	agenda	on	economic	
and	environmental	sustainability,	through	the	
scope	of	which	I	will	view	office	spaces.	SDG	11	

views	urban	areas	from	the	perspective	of	social	
and	economic	sustainability.	Although,	SDG	12	
addresses	the	whole	sustainability	tripartite,	it	
focuses	especially	on	finding	a	balance	between	
economic	and	environmental	sustainability.

Within	SDG	11	there	are	10	targets.	Out	of	these	
targets	11.3	and	11.B	prompt	to	make	policies	to	
reduce	the	carbon	footprint	of	cities	and	enforce	
sustainable	urbanisation.	Target	11.6	emphasizes	
the	importance	of	increasing	sustainable	waste	
management.	(United	Nations,	n.d.).	SDG	12	has	
11	targets,	out	of	which	targets	12.1	and	12.2.	are	
about	implementing	sustainable	consumption	and	
production	practices	in	general	whilst	managing	the	
efficient	use	of	natural	resources.	Targets	12.6	and	
12.7	encourage	companies	and	the	public	sector	
to	adopt	sustainable	consumption	and	production	
practices.	SDG	12	target	12.5	is	to	‘substantially	
reduce	waste	generation	through	prevention,	
reduction,	recycling	and	reuse’	(United	Nations	
Development	Programme,	n.d.).	Target	12.5	is	
especially	relevant	to	the	reducing	unsustainable	
building	practices.	(See	Figures	3	and	4	for	the	full	
list	of	SDG	11	and	12	targets.)

Finland,	amongst	other	UN	Member	States,	
adopted	the	Agenda	2030	and	committed	to	taking	
measures	to	achieve	the	targets	of	the	SDGs.	
In	addition	to	many	projects	aimed	at	social	
sustainability,	Finland	has	taken	special	measures	
to	fulfil	SDG	11	and	12	in	the	built	environment,	

Figure 2: United Nations Sustainable Development Goals
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for	example	through	the	new	architectural	
policy	programme	(Apoli2020),	developing	
new	sustainable	development	guidelines	in	
Vähähiilisen rakentamisen tiekartta,	and	taking	
part	in	E2ReBuild	project	by	the	EU.	(Ministry	for	
Foreign	Affairs	of	Finland,	n.d.)

In	this	section,	I	looked	at	the	United	Nations	
Sustainable	Development	Goals	or	SDGs.	The	
SDGs	are	a	part	of	a	multilateral	agreement	to	
fight	climate	change	and	progress	sustainable	
development.	There	are	17	goals,	each	of	which	
address	a	worldwide	environmental	or	social	
problem.	Finland,	amongst	other	countries,	
has	taken	measures	to	implement	these	goals.	
In	this	paper	I	will	use	SDGs	11	and	12	as	a	
basis	for	my	analysis,	because	they	concern	the	
built	environment	and	the	reduction	of	negative	
production	and	waste	control,	e.g.	building	or	
demolishing	needlessly.		

This	Chapter	aimed	to	present	an	answer	to	RQ1a	
and	establish	a	basis	for	RQ1.	I	presented	the	
sustainability	tripartite	and	the	UN	Sustainable	
Development	Goals	as	sustainability	principles	
that	can	be	applied	to	the	built	environment	as	an	
answer	to	RQ1a.	Out	of	these	the	sustainability	
tripartite,	in	Section	2.2,	provided	a	deeper	
understanding	for	viewing	sustainability	as	more	
than	just	a	buzzword.	It	established	a	three-way	
division	of	sustainability	into	economic,	social,	
and	environmental	sustainability,	all	of	which	
factor	into	the	pursuit	for	sustainability	as	a	whole.	
In	Section	2.3,	I	proceeded	to	use	the	tripartite	
division	of	sustainability	to	provide	the	criteria	
to	single	out	SDG	11	and	12	as	a	method	of	
answering	RQ1	in	future	chapters.	Based	on	the	
sustainability	principles	presented	in	this	chapter,	
moving	forward,	RQ1	will	be	modified	to	‘How	
can	we	use	the targets of UN SGD 11 and 12 to 
justify	preventing	the	premature	demolition	of	
buildings?’.

12.1 Implement the 10-year framework of programmes on sustainable 
consumption and production, all countries taking action, with developed 
countries taking the lead, taking into account the development and capabili-
ties of developing countries

12.2 By 2030, achieve the sustainable management and e�cient use of natural 
resources

12.3 By 2030, halve per capita global food waste at the retail and consumer 
levels and reduce food losses along production and supply chains, including 
post-harvest losses

12.4 By 2020, achieve the environmentally sound management of chemicals 
and all wastes throughout their life cycle, in accordance with agreed interna-
tional frameworks, and significantly reduce their release to air, water and soil 
in order to minimize their adverse impacts on human health and the environ-
ment

12.5 By 2030, substantially reduce waste generation through prevention, 
reduction, recycling and reuse

12.6 Encourage companies, especially large and transnational companies, to 
adopt sustainable practices and to integrate sustainability information into 
their reporting cycle

12.7 Promote public procurement practices that are sustainable, in accordance 
with national policies and priorities

12.8 By 2030, ensure that people everywhere have the relevant information and 
awareness for sustainable development and lifestyles in harmony with nature

12.A Support developing countries to strengthen their scientific and technolog-
ical capacity to move towards more sustainable patterns of consumption and 
production

12.B Develop and implement tools to monitor sustainable development 
impacts for sustainable tourism that creates jobs and promotes local culture 
and products

12.C Rationalize ine�cient fossil-fuel subsidies that encourage wasteful 
consumption by removing market distortions, in accordance with national 
circumstances, including by restructuring taxation and phasing out those 
harmful subsidies, where they exist, to reflect their environmental impacts, 
taking fully into account the specific needs and conditions of developing 
countries and minimizing the possible adverse impacts on their development 
in a manner that protects the poor and the a�ected communities

12: Sustainable Consumption and Production

11.1 By 2030, ensure access for all to adequate, safe and a�ordable housing 
and basic services and upgrade slums

11.2 By 2030, provide access to safe, a�ordable, accessible and sustainable 
transport systems for all, improving road safety, notably by expanding public 
transport, with special attention to the needs of those in vulnerable situations, 
women, children, persons with disabilities and older persons

11.3 By 2030, enhance inclusive and sustainable urbanization and capacity for 
participatory, integrated and sustainable human settlement planning and 
management in all countries

11.4 Strengthen e�orts to protect and safeguard the world’s cultural and 
natural heritage

11.5 By 2030, significantly reduce the number of deaths and the number of 
people a�ected and substantially decrease the direct economic losses relative 
to global gross domestic product caused by disasters, including water-related 
disasters, with a focus on protecting the poor and people in vulnerable 
situations

11.6 By 2030, reduce the adverse per capita environmental impact of cities, 
including by paying special attention to air quality and municipal and other 
waste management

11.7 By 2030, provide universal access to safe, inclusive and accessible, green 
and public spaces, in particular for women and children, older persons and 
persons with disabilities

11.A Support positive economic, social and environmental links between urban, 
peri-urban and rural areas by strengthening national and regional development 
planning

11.B By 2020, substantially increase the number of cities and human settle-
ments adopting and implementing integrated policies and plans towards 
inclusion, resource e�ciency, mitigation and adaptation to climate change, 
resilience to disasters, and develop and implement, in line with the Sendai 
Framework for Disaster Risk Reduction 2015-2030, holistic disaster risk 
management at all levels

11.C Support least developed countries, including through financial and 
technical assistance, in building sustainable and resilient buildings utilizing 
local materials

11: Sustainable Cities and Communities

12.1 Implement the 10-year framework of programmes on sustainable 
consumption and production, all countries taking action, with developed 
countries taking the lead, taking into account the development and capabili-
ties of developing countries

12.2 By 2030, achieve the sustainable management and e�cient use of natural 
resources

12.3 By 2030, halve per capita global food waste at the retail and consumer 
levels and reduce food losses along production and supply chains, including 
post-harvest losses

12.4 By 2020, achieve the environmentally sound management of chemicals 
and all wastes throughout their life cycle, in accordance with agreed interna-
tional frameworks, and significantly reduce their release to air, water and soil 
in order to minimize their adverse impacts on human health and the environ-
ment

12.5 By 2030, substantially reduce waste generation through prevention, 
reduction, recycling and reuse

12.6 Encourage companies, especially large and transnational companies, to 
adopt sustainable practices and to integrate sustainability information into 
their reporting cycle

12.7 Promote public procurement practices that are sustainable, in accordance 
with national policies and priorities

12.8 By 2030, ensure that people everywhere have the relevant information and 
awareness for sustainable development and lifestyles in harmony with nature

12.A Support developing countries to strengthen their scientific and technolog-
ical capacity to move towards more sustainable patterns of consumption and 
production

12.B Develop and implement tools to monitor sustainable development 
impacts for sustainable tourism that creates jobs and promotes local culture 
and products

12.C Rationalize ine�cient fossil-fuel subsidies that encourage wasteful 
consumption by removing market distortions, in accordance with national 
circumstances, including by restructuring taxation and phasing out those 
harmful subsidies, where they exist, to reflect their environmental impacts, 
taking fully into account the specific needs and conditions of developing 
countries and minimizing the possible adverse impacts on their development 
in a manner that protects the poor and the a�ected communities

12: Sustainable Consumption and Production

11.1 By 2030, ensure access for all to adequate, safe and a�ordable housing 
and basic services and upgrade slums

11.2 By 2030, provide access to safe, a�ordable, accessible and sustainable 
transport systems for all, improving road safety, notably by expanding public 
transport, with special attention to the needs of those in vulnerable situations, 
women, children, persons with disabilities and older persons

11.3 By 2030, enhance inclusive and sustainable urbanization and capacity for 
participatory, integrated and sustainable human settlement planning and 
management in all countries

11.4 Strengthen e�orts to protect and safeguard the world’s cultural and 
natural heritage

11.5 By 2030, significantly reduce the number of deaths and the number of 
people a�ected and substantially decrease the direct economic losses relative 
to global gross domestic product caused by disasters, including water-related 
disasters, with a focus on protecting the poor and people in vulnerable 
situations

11.6 By 2030, reduce the adverse per capita environmental impact of cities, 
including by paying special attention to air quality and municipal and other 
waste management

11.7 By 2030, provide universal access to safe, inclusive and accessible, green 
and public spaces, in particular for women and children, older persons and 
persons with disabilities

11.A Support positive economic, social and environmental links between urban, 
peri-urban and rural areas by strengthening national and regional development 
planning

11.B By 2020, substantially increase the number of cities and human settle-
ments adopting and implementing integrated policies and plans towards 
inclusion, resource e�ciency, mitigation and adaptation to climate change, 
resilience to disasters, and develop and implement, in line with the Sendai 
Framework for Disaster Risk Reduction 2015-2030, holistic disaster risk 
management at all levels

11.C Support least developed countries, including through financial and 
technical assistance, in building sustainable and resilient buildings utilizing 
local materials

11: Sustainable Cities and Communities

Figures 3 and 4: SDG 11 and SDG 12
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3.	Sustainability	principles	
applied	to	the	built	environment

In	this	chapter	I	will	discuss	in	more	detail	
the	application	of	the	sustainability	principles	
established	in	Chapter	2	(i.e.	sustainability,	
sustainable	development,	and	SDGs)	to	the	built	
environment.	This	entails	the	current	problem	of	
unused	office	space	in	the	Helsinki	region,	and	why	
the	increase	of	unused	space	should	be	avoided	
based	on	building	life	cycle	assessment	and	the	
carbon	footprint	data	of	buildings.	Specifically,	in	
Section	3.1	I	elaborate	on	the	premature	demolition	
of	buildings	in	Helsinki,	Finland.	Then	Section	3.2	
proceeds	to	explain	how	the	premature	demolition	
of	buildings	affects	the	environment	through	
life	cycle	assessment	(LCA).	Lastly,	Section	3.3	
gathers	all	of	the	previous,	e.g.	the	best	practices	
of	sustainability	and	LCA,	and	applies	it	to	office	
buildings.

In	this	chapter	I	will	delve	further	into	RQ1.	This	
will	be	done	by,	first,	trying	to	answer	RQ1b.	I	will	
do	this	by	examining	different	LCA	methods,	in	
order	to	provide	evidence	to	support	the	argument	
that	prolonging	a	building’s	life	cycle	is	a	more	
sustainable	option	to	demolition.	

3.1	Premature	demolition	problem	in	
Helsinki,	Finland

The	premature	demolition	of	utilizable	buildings	
is	a	widely	occurring	problem	of	wasted	resources	
and	needlessly	heightened	emissions.	Most	
prematurely	demolished	buildings	are	taken	apart	
because	of	urban	infill	construction	(Xu,	Shen,	&	
Guiwen,	2019,	p.	18),	a	change	in	utilization	needs	
or	even	due	to	outdated	aesthetics	(Lindqvist,	
2018).	In	Helsinki	the	premature	demolition	of	
buildings	is	occurring	especially	with	the	buildings	
from	the	1960s	and	1970s,	but	even	buildings	as	
young	as	30	years-old	are	subject	to	demolition	
due	to	urban	infill	construction	(Taipale,	2020).	
Targets	11.3	and	11.B	of	SDG	11	urge	both	the	
public	and	private	sector	to	adopt	sustainable	
development	practices	in	cities.	For	example,	by	
applying	top-down	pressure	either	by	legislation	
or	to	otherwise	incentivise	the	public	sector	could	
help	change	production	and	consumption	practices	
in	the	building	industry.	SDG	12	targets	12.6	and	

12.7	call	for	a	paradigm	shift	within	companies	to	
change	their	production	habits.	A	part	of	this	shift,	
as	well	as	the	push	from	legislators,	could	help	
change	the	industry’s	attitude	towards	demolition	
and	rebuilding	procedure.	As	mentioned	earlier,	
the	decision	for	some	infill	demolition	and	
reconstruction	is	made	on	too	light	reasoning.	
For	example,	due	to	outdated	aesthetics,	or	fiscal	
incentive	of	the	real-estate	market	(see	Section	
4.3).	To	achieve	lasting	sustainability	in	the	built	
environment,	it	is	important	that	the	changes	in	the	
private	sector	are	pushed	by	changes	in	legislation,	
and	aided	by	ample	guidance	from	the	public	sector	
(Krokfors,	2020).

Most	buildings	are	still	being	demolished	as	
opposed	to	being	deconstructed	(i.e.	taken	apart,	
the	lesser	environmental	toll	option	at	end-of-
life).	The	conventional	methods	for	demolishing	
buildings	lead	to	mounds	of	mixed	waste,	the	
materials	of	which	are	beyond	re-use	or	recycling.	
(Schultmann,	2005,	p.	149).	Despite	the	regulation	
set	by	the	Finnish	Government	to	recycle	70%	
of	building	waste	by	2020,	the	service	company	
L&T	has	posted	a	report	that	estimates	the	average	
recycling	of	building	waste	to	be	only	25-35%	
(Tupala,	2020).	The	inability	to	reach	this	target	
goes	against	the	goals	set	by	SDG	12	target	12.5	
(Section	2.3),	which	calls	for	substantial	reductions	
in	waste	generation.	Specifically,	through	
prevention,	reduction,	recycling	and	reuse	of	
materials.	Prolonging	the	life	span	of	a	building	is	
a	preventative measure,	that	will	directly	lessen	the	
amount	of	unrecyclable waste	and	reduce the need 
for	future construction. 

The	high	levels	of	the	potential	environmental	
impact,	that	could	result	from	demolishing	the	
buildings	prematurely	is	alarming.	These	include	
a	higher	amount	of	unrecyclable	waste	generation	
and	heightened	emissions	from	the	materials,	
equipment,	construction,	etc.	that	goes	into	
new	building	projects.	With	some	thought	out	
redesigning	(presented	in	chapters	5	and	6)	and	a	
shift	in	the	mentality	of	building	practices,	these	
unnecessary	environmental	tolls	can	be	avoided	or	
postponed.	

In	this	section	I	provided	the	background	behind	
the	premature	demolition	problem,	as	well	as	
information	about	how	it	can	be	harmful	to	the	
environment.	Achieving	a	paradigm	shift	in	the	
practices	of	the	building	industry	would	directly	
factor	into	SDG	goals	11	and	12	as	well	as	being	a	
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partial	solution	to	RQ1.	The	next	section	will	give	
further	insight	into	a	building’s	life	cycle	in	order	
to	provide	an	answer	to	RQ1b.	The	section	will	
present	reasoning	for	the	environmental	benefits	
that	result	from	prolonging	a	buildings	life	by	
postponing	the	demolition	or	deconstruction	phase.	

3.2	Sustainability	in	building	life	cycle	
assessment

This	section	introduces	building	life	cycle	
assessment.	First,	explaining	the	term	and	how	
it	is	interpreted	and	applied	by	different	sources.	
Next,	evaluating	the	different	interpretations	and	
establishing	which	ones	will	be	used	in	this	paper.	
Lastly,	looking	at	life	cycle	assessment	through	the	
UN	Sustainable	Development	Goals.

Life	cycle	assessment	(LCA)	is	a	methodological	
tool	for	analysing	the	environmental	impact	of	
a	product	(e.g.	a	building),	during	the	different	
stages	of	its	life	cycle.	‘Life-cycle	assessment	
has	been	used	on	many	occasions	for	evaluating	
the	environmental	impact	of	building	materials,	
components,	systems,	and	building	life	cycles’	
(Junnila,	2004,	p.	5).	

The	categorization	of	the	different	stages	of	a	
building’s	life	cycle	is	complex	and	partial.	For	
example,	Junnila	(2004,	p.	2)	divides	a	building’s	
life	cycle	into	five	phases:	materials,	construction,	
use	phase,	maintenance,	and	end-of-life.	In	
contrast,	Gibberd	(2005,	p.	303)	emphasizes	
the	pre-construction	production	phases,	and	
thus	divides	the	building	life	cycle	into	briefing,	
design,	construction,	operation,	and	refurbishment/
demolition.	Compared	to	the	first	example	of	
Junnila	(2004),	where	the	production	phase	has	
been	excluded,	Gibberd	has	dedicated	two	sections	
to	the	production	stage	and	has	combined	the	
maintenance	and	end-of-life	stages,	that	Junnila	
had	separated,	into	one	section.	Thus,	it	can	be	seen	
that	the	ways	to	divide	the	stages	of	a	building’s	
life	cycle	depend	on	the	emphasis	of	the	author.	

A	more	detailed	division	comes	from	a	report	from	
Bionova	(2017,	p.	13)	on	behalf	of	the	Ministry	
of	the	Environment	of	Finland.	Their	LCA	is	
divided	between	four	main	phases:	Product Phase, 
Construction, Use Phase,	and	Deconstruction 
Phase.	These	consist	of	the	different	sub-phases	of	
construction	in	chronological	order	(first,	sourcing	

raw	materials,	followed	by	the	transportation	of	
raw	materials,	then	the	refining	of	raw	materials	
and	their	transportation	to	the	construction	site,	
etc.).	Even	this	methodical	and	detailed	division	is	
partial,	since	it	focuses	mainly	on	the	life	cycle	as	
seen	by	the	construction	and	maintenance	sector.	It	
excludes	both	design	and	planning	in	the	product	
phase.	Also,	instead	of	focusing	on	human	use	in	
the	use	phase,	it	focuses	on	maintenance	and	repair.

In	this	paper,	I	will	use	the	LCA	division	that	I	
find	most	neutral	and	one	that	includes	the	most	
fundamental	phases	of	the	building	life	cycle	
in	my	opinion.	These	are,	but	not	limited	to:	
construction, use phase, maintenance	and	end-
of-life.	This	is	very	similar	to	Junnila’s	(2004)	
materials,	construction,	use	phase,	maintenance,	
and	end-of-life	-division.	However,	form	that,	I	
have	chosen	to	exclude	materials,	as	well	as	the	
design	phase	from	Gibberd	(2005).	The	reason	for	
this,	is	that	this	paper	focuses	on	the	continuing	use	
of	existing	buildings,	not	the	design	of	new	ones.	
I	do,	however,	acknowledge	that	the	production	
phase	planning	of	buildings	to	be	sustainable	both	
in	layout	and	in	material	is	integral	to	sustainable	
development.	

The	biggest	emissions	in	LCA	come	in	the	
use	phase.	It	consists	mostly	of	heating	and	
electricity.	(Häkkinen,	Vares,	Korhonen,	&	
Myllymaa,	2013,	p.	7)	These	emissions	are	
continuous	and	can	mostly	be	affected	during	
the	design	and	construction	phase,	e.g.	planning	
for	energy	efficiency.	However,	‘even	the	most	
energy	efficient	building	is	not	environmentally	
sustainable,	if	it	has	to	get	disassembled	after	
only	50	years	of	being	in	use’	(Krokfors,	2020).	
This	is	why	van	den	Dobbelsteen	and	van	der	
Linden	(2005)	propose	to	add	another	dimension	
in	viewing	LCA.	They	present	time	as	an	added	
criterion	for	life	cycle	assessment.	This	is	achieved	
by	dividing	the	building’s	life	cycle	emissions	into	
once-only	and	annually	repeating	environmental	
loads.	Annually	repeating	emissions	are	most	
emissions	produced	during	the	use	phase	of	the	
building.	Those	are	for	example	environmental	
loads	caused	by	heating	and	maintenance.	Contrary	
to	most	LCA	literature,	Van	den	Dobbelsteen	et	
al.	argue	that	the	most	environmentally	damaging	
parts	of	a	building’s	life	cycle	are	the	once-only	
environmental	loads	such	as	the	construction	and	
demolition	phases,	not	the	annual	loads	as	stated	by	
Häkkinen	et	al.	(2013).
Van	den	Dobbelsteen	and	van	der	Linden	provide	
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proof	for	this	argument	by	presenting	different	
mathematical	formulas	to	show	the	distribution	
of	‘environmental	loads’	during	the	lifespan	of	
a	building.	First,	by	showing	the	impact	of	the	
once-only	environmental	loads	combined	with	
the	annual	environmental	loads	(Figure	5).	Then,	
in	Figure	6,	to	make	the	once-only	environmental	
loads	comparable	with	the	annual,	the	once-only	
have	to	be	equally	divided	into	the	amount	of	years	
of	the	expected	building	lifespan,	i.e.	into	annual	
quantities.	Dividing	the	once-only	tolls	as	shown	
in	Figure	6,	shows	that	the	longer	the	building	
lifespan	is,	the	more	spread	out	the	once-only	
environmental	impacts	are,	thus	the	lesser	the	
overall	annual	environmental	load.	‘Therefore,	
in	a	long-term	perspective,	much	longer	than	the	
lifespan	of	one	building,	many	short	lifespans	
will	continuously	lead	to	greater	annual	loads	
and	overall	be	less	sustainable	than	a	few	long	
lifespans’	(van	den	Dobbelsteen	et	al.,	2005,	p.	
225). 

The	sentiment	of	van	den	Dobbelsteen	et	al.	that	
the	construction	and	demolition	i.e.	once-only	
phases	cause	the	most	environmental	tolls,	seems	
doubtful	to	me.	However,	I	do	think	that	the	biggest	
difference	in	future	environmental	loads	(both	
negative	and	positive)	can	be	made	by	affecting	
the	lifespan	of	the	building.	Once	a	building	has	
been	built	(meaning	the	environmental	toll	of	
construction	and	materials	has	been	dealt),	we	
should	avoid	producing	more	emissions	needlessly,	
for	example	by	demolishing	and	rebuilding.	In	
this	regard,	I	agree	with	the	conclusion	van	den	
Dobbelsteen	et	al,	that	a	few	long-term	buildings	
will	take	a	less	overall	environmental	toll	than	
many	shorter-term	ones.	

In	summary,	based	on	the	arguments	that	
demolition	is	sometimes	an	avoidable	
environmental	toll,	that	we	should	use	

buildings	as	long	as	possible	to	reduce	the	
overall	environmental	toll	of	a	building,	and	
the	mathematical	proof	provided	by	van	den	
Dobbelsteen	et	al.,	it	is	safe	to	assume	that	
prolonging	the	lifespan	of	a	building	is	a	viable	
method	for	sustainable	development,	thus	proving	
an	answer	to	RQ1b.	

Finally,	to	answer	RQ1,	we	need	to	assess	LCA	
through	the	UN	SDGs	11	and	12.	Sustainable	
Development	Goal	11.B,	prompts	to	integrate	
resource	efficiency	with	city	planning.	By	
extending	the	use	phase,	the	materials	used	in	the	
building	serve	for	longer,	thus	their	once	only	
environmental	toll	is	more	spread	out.	Avoiding	
the	end-of-life	phase,	signifies	less	unrecyclable	
building	waste,	such	as	demolition	and	construction	
waste,	being	produced.	This	in	turn	is	directly	in	
line	with	SDG	12.5	to	‘substantially	reduce	waste	
generation	through	prevention,	reduction,	recycling	
and	reuse’	(United	Nations,	n.d.).	Based	on	the	
assessment	of	LCA	through	the	SDG	targets	11.B	
and	12.5,	I	consider	RQ1	to	be	answered.

3.3	Application	to	offices

Although,	the	principles	of	sustainability	in	life	
cycle	assessment	can	be	applied	to	any	building,	
it	is	especially	impactful	in	office	buildings.	Due	
to	rapid	changes	in	modern	office	work	dynamic	
in	since	the	digital	revolution	(Brand,	1994,	p.	
442),	office	buildings	are	especially	prone	to	being	
changed,	both	in	the	interior	and	on	a	building-
scale.	This,	as	well	as	the	changes	in	space	
utilization	brought	on	by	COVID-19,	have	made	
offices	very	vulnerable	to	large	scale	change	that	
can	include	complete	rebuilding.	
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I	argue	that	due	to	current	construction	and	
producer	practices,	it	is	likely	that	instead	of	
changing	existing	buildings	to	suit	new	use-needs,	
the	buildings	will	rather	be	rebuilt	(as	previously	
established	in	Section	3.1).	This	is	concerning,	due	
to	the	large	amount	of	produced	waste	and	new	
material	resources	that	would	go	into	building	new	
office	buildings.	As	an	alternative	solution	to	the	
changes	necessary	for	pandemic-time	office	use,	
I	propose	changing	the	interior	of	office	spaces.	
This	should	be	conducted	with	the	least	amount	
of	changes	necessary	to	bring	a	user	friendly,	
pandemic	safe	environment.	To	reiterate,	the	
reasoning	behind	the	minimal	changes	are	due	to	
resource	efficiency,	reduction	of	waste.	

The	efficient	use	of	resources	and	reduction	of	
waste	are	the	main	objectives	for	SDG	12	targets	
12.5-12.7.	Taking	action	to	fulfil	these	targets	is	
imperative	to	reach	environmental	sustainability	
in	the	built	environment.	The	fulfilment	of	these	
targets	also	acts	as	a	base	to	answering	RQ2a.	
Without	proper	measures	towards	reducing	
construction	and	demolition	waste,	and	the	efficient	
use	of	materials,	environmental	sustainability	in	
the	built	environment	cannot	be	fully	reached.	
With	less	construction	and	waste	disposal	costs,	
combined	with	the	efficient	use	of	materials	makes	
these	actions	also	measures	towards	economic	
sustainability.	Another	benefit	of	remodelling	
instead	of	rebuilding	are	shorter	construction	
periods.	Construction	usually	reduces	a	space	down	
to	partial	use	or	renders	it	completely	unusable.	
This	is	why	altering	the	interior	structures	as	lightly	
–	but	effectively,	as	possible	will	make	the	office	
space	usable	sooner,	which	contributes	to	social	
sustainability.	

As	a	method	of	achieving	long	lasting	changes	that	
will	minimize	the	need	for	future	remodelling,	I	
propose	implementing	the	principles	of	flexibility	
in	architecture.	In	short,	flexible	(or	adaptable)	
solutions,	as	their	name	would	suggest,	aim	to	
maximize	the	potential	use	of	a	space	and	make	it	
easily	changeable	for	future	needs.	In	the	case	of	
RQ2:	redesigning	spaces	for	COVID-19,	I	think	
making	flexible	spaces	is	one	of	the	only	solutions	
in	line	with	all	three	sections	of	the	sustainability	
tripartite.	Flexibility	aims	to	make	more	with	less,	
be	it	resources,	materials,	or	space.	This	factors	into	
both	economic	and	environmental	sustainability.	
Making	a	space	that	has	multiple	user-functions,	is	
long	lasting,	and	lessens	the	overall	construction	
period,	contributes	to	social	sustainability,	and	thus	

in	part	provides	an	answer	to	RQ2a.	Flexibility	will	
be	further	elaborated	upon	in	the	next	chapter.

This	chapter	viewed	the	sustainability	principles	
established	in	Chapter	2	in	the	context	of	the	built	
environment.	In	Section	3.1,	I	used	the	SDGs	to	
establish	the	problem	of	premature	demolition.	
In	that	section,	I	called	for	a	paradigm	shift	in	
building,	construction,	and	real-estate	mentalities	to	
fulfil	the	sustainable	consumption	and	production	
targets	of	SDG	12	as	well	as	sustainable	cities	
initiatives	of	SDG	11.	Section	3.2	provided	further	
evidence	through	LCA	to	establish	premature	
demolition	as	an	unfavourable	practice	in	light	
of	sustainability,	thus	answering	RQ1	and	RQ1b.	
Section	3.3	presented	office	buildings	as	being	
under	a	particular	threat	for	premature	demolition.	
Thus,	to	reach	the	targets	of	SDGs	11	and	12,	a	
particular	emphasis	should	be	placed	on	avoiding	
their	premature	demolition.	This	notion	provided	a	
basis	for	answering	RQ2a	in	the	next	chapter.	
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4.	Flexibility

Flexibility	in	architecture	implies	a	multifunctional	
space,	or	a	space	that	can	adjust	to	change	(Kim,	
2013,	p.	192).	Thus,	flexibility	is	especially	
important	in	designing	to	accommodate	for	the	
abrupt	changes	both	in	function	and	user	capacity	
brought	on	by	COVID-19.	Flexibility,	as	a	term,	
however,	is	not	as	straightforward	as	is	implied	by	
the	previous	definition	by	Kim.	To	begin	breaking	
down	the	multitude	of	interpretations	of	flexibility,	
I	will	first	provide	a	broad	definition	of	the	term	in	
the	next	section.	Then,	in	Section	4.2,	I	will	define	
flexibility	in	architecture,	specifically.	Lastly,	
Sections	4.3	and	4.4	dive	deeper	into	flexibility	
in	architecture,	by	analysing	flexible	solutions	in	
office	spaces.	Specifically,	Stewart	Brand’s	concept	
of	shearing layers,	and	James	Douglas’	levels of 
intervention,	as	well	as	assessing	flexibility	as	a	
means	for	sustainable	development.	Throughout	
this	chapter,	I	will	try	to	establish	flexibility	as	a	
base	for	RQ2	and	RQ2a.

4.1	Definition

Simply	put,	flexibility	is	the	ability	for	change.	As	a	
term	it	is	used	in	many	different	fields	ranging	from	
design	to	biological	engineering.	In	the	context	of	
architecture,	flexibility	is	often	conflated	with	other	
terms.	For	example,	Bostrom,	Mace	and	Long	
(1987),	Brand	(1994),	and	Douglas	(2006),	among	
many	others	use	the	term	adaptability	instead	
of	flexibility,	while	still	referring	to	the	general	
definition	of	flexibility.	Flexibility,	as	a	term,	is	
complex,	because	it	is	a	broad	umbrella	term	used	
to	refer	to	all	things	changeable	or	transformable.	
Flexibility	has	such	a	broad	scope	of	meaning	
because	it	encompasses	many	other	‘sub-terms’:	
transformability	convertibility,	durability	–	to	name	
a	few	(Estaji,	2017,	pp.	46-47).	Some	of	the	‘sub-
terms’,	in	turn,	can	have	very	similar	meanings.		
An	example	of	this	can	be	the	terms	extendibility 
which	means	the	possibility	of	being	extended	
horizontally	or	vertically,	and	expandability which 
is	change	that	allows	the	increase	in	volume	or	
capacity	(Schmidt	III,	Eguchi,	Austin,	&	Gibb,	
2010,	p.	238).	Both	of	these	terms	still	fall	under	
flexibility.	One	of	the	most	widely	used	terms	in	
flexibility	is	convertibility.	It	can,	depending	on	the	
context,	mean	the	possibility	to	apply	changes	to	a	

space,	allowing	changes	in	use,	or	changes	in	the	
function	of	a	space.	(Estaji,	2017,	pp.	46-47)

4.2	Defining	flexibility	in	architecture

This	section	will	dive	deeper	into	the	definition	of	
flexibility.	Specifically,	flexibility	in	the	context	of	
architecture.	

The	exact	definition	of	flexibility	in	architecture	
differs	between	sources	depending	on	the	author	
and	the	focus	of	the	work.	Despite	of	this,	the	
different	definitions	are	very	similar	in	concept	
to	flexibility	at	large.	‘In	general,	flexibility	[in	
architecture]	is	ability	and	potential	of	a	building	to	
change,	adapt	and	reorganize	itself	in	response	to	
the	changes	[in	their	environment	or	use]’	(Estaji,	
2017).	A	similar	definition	is	given	by	Stanislas	
Chaillou	(2018):	‘’’flexibility’’	in	architecture,	
refers	to	the	ability	of	a	building	to	continuously	
adapt	its	space	layout	and	even	its	structure	to	
evolving	needs’.	As	established	in	the	previous	
section,	adaptability	is	often	used	as	a	synonym	
for	flexibility.	This	can	be	seen	in	the	definition	of	
adaptability	by	Douglas	(2006,	p.	15),	and	Russell	
and	Moffatt	(2004,	p.	2).	They	see	adaptability	
over	time	as	the	accommodation	of	changes	in	the	
function,	capacity	and	performance	in	a	building.	
Schmidt	III,	Eguchi,	Austin,	and	Gibb	(2010)	
have	given	adaptability	in	the	building	industry	a	
more	technical	definition	than	the	previous	two:	
‘Adaptability	as	a	design	characteristic	embodies	
spatial,	structural,	and	service	strategies,	which	
allow	the	physical	artefact	a	level	of	malleability	in	
response	to	changing	operational	parameters	over	
time’	Schmidt	III	et	al.	(2010,	p.	233).

4.3	Stewart	Brand’s	shearing	layers

This	section	addresses	one	of	the	most	notable	
works	on	flexibility:	Stewart	Brand’s	How 
Buildings Learn: What Happens After They’re 
Built	(1994).	This	is	followed	by	providing	an	
explanation	on	how	flexibility	is	a	method	of	
sustainable	development,	in	order	to	provide	an	
answer	for	RQ2a.	

One	of	the	most	prevalent	works	on	flexibility	in	
architecture	was	written	by	Stewart	Brand	(1994).	
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In	this	work	Brand	builds	on	Frank	Duffy’s	(1990)	
concept	of	layers	in	construction	design	to	achieve	
flexible	buildings.	Brand	views	flexibility	as	design	
that	allows	changes	to	be	done	with	minimal	
disturbance	of	the	building.	He	recognises	the	
difference	in	the	lifespan	and	need	for	change	of	
the	components	that	make	up	a	building.	Based	on	
the	life	expectancy	or	maintenance	frequency,	the	
components	are	positioned	in	different	‘layers’	of	
the	building	to	minimize	damage	during	change	
(e.g.	renovation).	An	example	of	this,	could	be,	
the	placing	of	electrical	components	in	a	way	that	
will	make	them	easily	accessible	for	updates	and	
maintenance	without	opening	up	large	amounts	
of	wall	space.	Brand	divides	a	building	into	six	
layers	based	on	the	permanency	of	the	components.	
These	layers	are	from	most	to	least	permanent:	
site,	structure,	skin,	services,	space	plan,	and	stuff.	
Out	of	these	most	self-explanatory	are	site,	and	
structure,	site	being	short	for	the	building	site,	and	
structure	meaning	the	load-bearing	elements	of	
the	building.	Skin	refers	to	the	exterior	cladding	
of	the	building.	The	services	layer,	as	mentioned	
above,	includes	electrical	wiring,	plumbing,	etc.		
Space	plan	consists	of	all	light	structures,	such	
as	fixed	elements,	for	example	kitchen	counters	
and	non-loadbearing	walls.	Lastly,	the	stuff	
layer	encompasses	all	movable	objects,	(such	as	
furniture)	within	a	building.

STUFF

SPACE PLAN

SERVICES

STRUCTURE

SITE

SKIN

Due	to	its	preventative	nature,	Brand’s	concept	of	
flexibility	is	mostly	relevant	in	the	design	phase	

of	the	building	life	cycle.	As	elaborated	upon	
in	Section	3.2,	I	am	excluding	the	design	phase	
of	life	cycle	assessment	(LCA)	in	this	paper.	
However,	Brand’s	concept	of	the	differences	in	
longevity	of	different	layers	combined	with	the	
understanding	of	the	building	life	cycles	provides	a	
broader	understanding	of	all	the	variables	in	LCA,	
especially	of	the	interior	of	a	building.	To	simplify	
the	communication	and	discourse	with	this	paper,	I	
will	use	Brand’s	vocabulary	and	concepts,	such	as	
his	shearing layers,	in	the	coming	sections.

Flexibility	is	key	in	planning	for	sustainability	
in	architecture,	because	it	is	a	design	and	
building	method	that	accommodates	for	the	
inevitable	changes	in	user	needs	and	the	external	
environment.	Due	to	its	inevitable	nature,	it	is	
imperative	to	take	future	changes	into	account	
when	designing	to	avoid	producing	unnecessary	
environmental	tolls,	such	as	heightened	amounts	
of	waste	and	materials	used,	which	are	addressed	
in	more	detail	throughout	Chapter	3.	To	maintain	
the	balance	of	sustainability,	flexibility	has	to	
contribute	to	all	the	categories	of	the	sustainability	
tripartite:	economic,	social,	and	environmental.	
Karin	Krokfors	(2020),	states	that	people	tend	to	
preserve	buildings	that	they	feel	are	meaningful	
or	useful,	and	this	is	why	we	should	aim	to	build	
flexibly.	This	is	based	on	her	earlier	research,	in	
which	Krokfors	concluded	that	flexible	solutions	in	
a	space	tend	to	raise	the	quality	of	user	experience.	
Thus,	designing	flexibly	has	a	positive	impact	
on	social	sustainability.	Motivating	the	change	
towards	preserving	buildings	directly	impacts	
environmental	sustainability.	Van	den	Dobbelsteen,	
Artes	and	van	den	Linden	(2005,	p.	11)	argue	that	
‘the	preservation	of	the	bearing	structure	is	also	an	
important	measure	to	avoid	great	environmental	
damage’.	Also,	by	using	the	existing	structure,	
materials	that	would	be	used	for	rebuilding	can	
be	saved	and	the	production	of	demolition	and	
construction	waste	can	be	avoided.	The	matter	of	
economic	sustainability	is	more	complex,	since	
factors	such	as	property	and	real	estate	value	are	
involved.	Figure	8	by	Inaba	and	Clouette	(2014,	p.	
8)	shows	how	the	value	of	the	building	site	grows	
steadily	over	time,	despite	the	fluctuation	in	the	
value	of	the	different	building	layers.	Figure	8	
also	shows	the	value	of	the	building	at	any	given	
point	in	time	of	its	life	cycle.	If	the	value	of	the	
building,	as	a	whole,	is	much	lower	than	the	value	
of	the	site,	one	can	assume	that	demolishing	and	
rebuilding	might	be	the	more	financially	lucrative	
option	for	real-estate	investors.	This	scenario	is	

Figure 7: Stewart Brand’s (1994) Shearing layers
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further	strengthened,	if	there	is	no	user	protest	
in	demolishing	the	building,	as	Krokfors	(2020)	
implied.	If	it	were	simply	a	matter	of	remodeling	
costs	versus	the	cost	of	demolishing	and	rebuilding,	
the	impact	of	lower	overall	costs	and	lesser	
environmental	tolls	would	positively	impact	
economic	sustainability.	Still,	a	change	at	the	social	
level	could	change	the	current	culture	around	real	
estate	values	and	thus	factor	positively	into	the	
sustainability	tripartite.	

To	conclude,	by	applying	flexible	design	principles,	
the	users	feel	the	space	to	be	valuable	or	useful.	
This	will	not	only	extend	the	life	span	of	the	
building,	but	also	raise	the	value	of	it	as	well.	Thus,	
the	sustainability	tripartite	becomes	complete.	
Based	on	this	reasoning,	I	present	flexibility	as	
a	sustainable	solution	for	RQ2a,	which	in	turn	
allows	me	to	specify	the	question	to:	‘How	can	we	
incorporate	flexibility as a method of sustainable 
development	into	pandemic-safe	office	design?’.

4.4	James	Douglas’	levels	of	intervention

To	simplify	the	impact	of	flexibility	on	the	
sustainability	tripartite,	I	will	use	the	levels of 
intervention	by	Douglas	(2006)	(Figure	9).	Douglas	
uses	the	levels	of	intervention	to	categorize	
adaptability	into	four	levels:	level	1:	maintenance,	
level	2:	stabilization	(includes	refurbishment,	
modernization,	and	upgrades	through	renovation),	
level	3:	consolidation	(includes	remodelling,	
extension,	and	restauration),	and	level	4:	
reconstruction	(2006,	p.	3).	The	difference	between	

Brand’s	shearing layers	and	Douglas’	levels of 
intervention	is	simple.	Brand’s	layers	provide	
vocabulary	for	the	different	components	of	a	
building.	Whereas	Douglas’	levels	of	intervention	
express	the	ammont	of	disturbance	caused	by	
construction	to	achieve	change.	This	established	
vocabulary	could	be	used	to	simplify	the	discourse	
on	flexbility.	For	example:	‘the	services	layer	
requires	a	level	2	of	intervention’,	meaning	that	
components	such	as	electrical	wiring,	situated	
usualy	within	walls,	can	require	renovation	as	a	
method	of	upgrading.

In	this	paper	I	will	focus	on	making	existing	
buildings	better	fit	for	new	standards	of	use	caused	
by	COVID-19	(RQ2	and	RQ2a).	Taking	into	
account	the	tripartite	of	sustainability,	it	would	
be	best	to	apply	as	‘light’	changes	as	possible.	
By	‘light’	changes	I	mean	keeping	changes	
within	the	Brand’s	(1994)	space plan	and	stuff 
layers	and	avoiding	changing	anything	‘deeper’	
than	the	services	layer.	The	less	resources	used	
to	change	spaces	conforms	to	both	economic	
and	environmental	sustainability.	To	fulfil	social	
sustainability,	keeping	the	reconstruction	period	
of	the	office	as	short	as	possible,	will	make	for	a	
more	suitable	work	environment.	Not	to	mention	
that	the	overall	change	to	make	offices	safe	for	use	
in	the	context	of	the	pandemic,	is	in	and	of	itself,	
development	towards	social	sustainability.	Thus,	by	
keeping	to	changes	within	the	first	three	levels	of	
intervention	when	applying	flexible	space	design,	
we	can	further	justify	flexibility	as	a	sustainable	
solution	to	RQ2a.

Figure 8: A building’s value at any moment is dependent on how the lifecycles of various layers align



20

In	this	chapter	I	went	over	the	different	definitions	
of	flexibility	in	architecture	and	the	positive	impact	
of	flexibility	on	sustainability.	Due	to	establishing	
flexibility	as	a	method	of	sustainable	development,	
I	specified	RQ2a	to	include	flexibility	in	Section	
4.3.	In	this	section,	I	also	presented	useful	criteria	
and	categorisation	of	flexibility	that	will	be	used	in	
this	paper.	These	include	Stewart	Brand’s	shearing	
layers	and	James	Douglas’	levels	of	intervention.	
This	chapter	also	prefaced	flexibility	as	an	answer	
to	the	‘how’	of	RQ2.	The	next	chapter	will	continue	
to	answer	RQ2	by	viewing	the	office	through	the	
lens	of	flexibility.	

Level 1
maintenance

Level 2
stabilization
refurbishment, 
modernisation, 
upgrades

Level 3
consolidation
remodeling, 
extension, 
restauration

Level 4
reconstruction

‘Light’ Change ‘Hard’ Change

Figure 9: James Douglas’ (2006) levels of intervention
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5.	Applying	flexibility	to	achieve	
pandemic-safe	office	spaces

This	chapter	will	take	a	look	at	the	aspects	of	
flexibility	that	are	generally	fulfilled	in	typical	
office	buildings.	This	involves	first,	determining	
the	scope	of	offices	that	will	be	under	examination.	
Then,	in	Sections	5.2	and	5.3,	I	will	briefly	examine	
the	structural	elements	of	a	building	and	define	
terminology.	Within	this,	I	will	be	going	deeper	
into	the	common	interior	layouts	of	office	space	
and	the	positioning	of	the	services	layer	in	office	
buildings.	All	the	afore	mentioned	will	provide	a	
basis	for	examining	flexible	solutions	in	open	plan	
offices,	in	Sections	5.4	and	5.5.	In	Section	5.7,	I	
will	go	through	the	possible	flexible	changes	that	
can	be	applied	to	office	spaces	in	keeping	with	
the	governmental	safety	recommendations	for	
COVID-19	prefaced	in	Section	5.6.	

5.1	Determining	the	scope	of	
examination	of	the	office

Before	getting	into	the	spatial	aspects	of	office	
buildings,	I	would	like	to	explain	what	kind	of	
offices	I	will	be	addressing	in	this	paper.	Offices	
have	a	long	history	and	they	are	established	in	
many	different	structures,	old	and	new.	I	am	aware	
that	I	cannot	fully	address	all	the	office	types	
within	the	limits	of	a	bachelor’s	level	thesis.	Due	
to	this	I	will	mostly	focus	on	office	architecture	
that	has	been	built	since	around	the	1950s,	and	on	
buildings	that	have	been	originally	designed	for	
office-use.	The	bounds	of	this	scope	have	been	
determined	to	narrow	the	focus	of	this	paper	on	
spaces	that	have	not	gone	through	major	previous	
spatial	modification.	

By	the	1950s	the	use	of	steel	structures	and	glazed	
facades	(Estaji,	2017,	pp.	39-40),	as	well	as	open	
plan	office	spaces	(Davis,	Leach,	&	Clegg,	2010,	p.	
196)	became	commonplace	in	office	architecture.	
Since	this	big	structural	and	special	change,	office	
design	has	generally	(apart	from	the	inclusion	
of	modern	technology)	become	standardized.	
Focusing	on	the	scope	of	modernist	and	
contemporary	offices	aims	to	make	the	contents	
of	this	paper	applicable	to	a	wide	range	of	spaces.	
Another	reason	for	focusing	on	office	buildings	that	
have	been	built	in	the	last	century,	is	that	they	are	

under	a	larger	threat	to	be	demolished	as	pointed	
out	in	Section	3.1.	Thus,	keeping	in	line	with	the	
sustainability	principles	established	in	Chapter	2,	
I	have	chosen	to	focus	especially	on	the	offices	
that	in	my	opinion	are	in	the	most	acute	need	of	
efficient	and	thought-out	remodelling.	

5.2	Common	aspects	of	office	
architecture

The	common	structural	frame	of	office	buildings	
since	the	1950s	has	been	similar	to	Le	Corbusier’s	
Domino	system.	This	system	separated	both	
the	interior	and	shell	of	the	building	from	the	
load	bearing	structures	(Estaji,	2017,	p.	40).	For	
example,	Le	Corbusier’s	Domino	House	(1914)	is	a	
simple	example	of	this.	It	consists	of	concrete	slabs	
and	columns	that	are	positioned	to	leave	the	interior	
open,	and	the	exterior	free	for	glazing.	By	having	
an	interior	that	is	free	of	structural	load	makes	it	
very	adaptable	to	many	different	kinds	of	working	
environments.	This	structural	frame	also	maximises	
natural	light	in	the	workplace,	which	has	become	
a	modern	standard	for	healthy	work	environments	
(Tikka,	2020).	These	are	some	of	the	reasons	why	
similar	structural	framing	to	the	domino	system	is	
widely	implemented	in	office	architecture.	

Throughout	the	history	of	office	space,	many	
different	layout	concepts,	such	as	the	use	of	
individual	work	spaces,	cellular	offices	or	cubicles,	
team	work	spaces	such	as	open	plan	solutions,	
amongst	others	have	been	implemented	(Davis,	
Leach,	&	Clegg,	2010,	p.	208).	Within	the	literature	
of	office	history,	office	spaces	tend	to	be	divided	
into	two	categories:	traditional	and	open	plan.	
In	an	article	in	the	journal	Environment and 
Behaviour	(2008,	p.	642)	Bodin	Danielsson	and	
Bodin	define	traditional	offices	as	private	spaces	
housing	between	one	and	three	people	that	have	
arranged	workstations	containing	most	of	the	
required	tools	for	their	job.	The	division	implies	
that	any	office	that	does	not	fit	the	description	
above,	would	fall	under	the	second	categorization,	
which	is	open	plan.	However,	the	term	open	plan	
office,	as	I	have	referenced	throughout	this	paper,	
refers	to	an	office	type	that	consists	mostly	of	
one	open	space.	The	same	definition	of	open	plan	
offices	is	used	by	Brookers	and	Kaplan	(1972,	
p.	374)	and	Brennan,	Chugh,	and	Kline	(2002,	
p.	280).	They	define	open	plan	as	a	space	that	is	
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characterized	by	a	lack	of	interior	walls,	a	tendency	
to	be	larger	with	greater	numbers	of	workers,	and	
have	individual	workstations	arranged	within	the	
office.	This	definition	is	in	conflict	the	definition	
of	Bodin	Danielsson	et	al.	(2008)	that	implies	
that	‘open	plan’	is	the	antonym	for	traditional,	i.e.	
synonymous	with	‘modern’.	The	different	meaning	
of	the	term	open	plan	is	evident,	by	the	fact	that	the	
definitions	of	traditional	office	by	Bodin	Danielson	
et	al.,	and	open	plan	office	by	Brennan	et	al.,	and	
Brookers	et	al.	are	not	mutually	exclusive.	Moving	
forward,	I	will	be	using	the	term	open plan to 
imply	a	space	that	is	mostly	open	or	has	temporary	
or	light	structures,	such	as	screens,	dividers	or	
separating	walls.		

At	present,	many	offices	have	been	updated	to	
fit	within	current	working	trends,	such	as	the	
flattening	of	the	hierarchical	structures	within	
companies,	the	popularisation	of	teamwork,	and	the	
possibility	to	work	at	a	distance	(Chaillou,	2018).	
Based	on	all	these	variables,	companies	often	opt	
for	flex-space	offices	to	try	to	accommodate	most	
of	these	working	needs	(Davis	et	al.,	2010,	p.	211).	
Flex-space	offices	combine	features	from	both	
traditional	and	‘modern’	offices,	such	as	private	
work	hubs,	individual	and	shared	desks,	communal	
areas,	and	meeting	rooms.

5.3	Grids	and	nodes

Open	plan	offices	tend	to	be	designed	to	be	
adaptable	to	the	needs	of	a	company.	Most	open	
plan	office	buildings	are	designed	with	the	concept	
of	grids and nodes.	This	concept	is	usually	applied	
to	Brand’s	(1994)	services	layer,	that	consists	
of	fixtures	such	as	plumbing,	air	circulation,	as	
well	as	electrical	and	network	wiring.	The	open	
plan	space	is	divided	by	the	services	veins	into	
grids.	At	each	grid	intersection	is	the	opportunity	
to	place	fixtures,	for	example	ones	that	require	
pluming,	or	a	node	that	can	extend	services,	such	
as	electrical	cords,	throughout	the	space.	Grids	and	
nodes	are	implemented	through	raised	floors	or	
lowered	ceilings	to	accommodate	the	services	layer	
network.	(Hartkopf,	Archer,	&	Loftness,	2005,	p.	
63).	Using	grids	and	nodes	sets	minimal	limitations	
to	the	layout	of	the	office.	Only	fixtures,	like	
plumbing,	and	connections,	such	as	stairwells	and	
elevators,	define	the	parameters	of	adaptable	space.	

Brand’s Shearing layers provide vocabulary for the differnt components of a building.

Douglas’ levels of intervention express the ammount of consrtuction needed for change.

For example, the services layer requires a level 2 of intervention.

Grids and nodes: Grids and nodes:

5.4	Application	of	flexibility	to	flex-space	
offices

Stanislas	Chaillou	(2018)	has	combined	the	concept	
of	grids	and	nodes	with	flex-space	design.	He	
categorizes	typical	spatial	components	of	an	office	
(such	as	kitchen,	reception,	and	storage)	based	
on	the	permanency	of	their	location	in	a	building.	
These	spatial	components	are	placed	on	a	sliding	
scale	from	permanent	to	flexible	in	what	Chaillou	
calls	the	flexibility gradient.	Permanent	fixtures	
such	as	air	circulation,	sanitary	facilities	and	the	
reception	area	are	constant,	or	would	require	
changes	that	fall	into	level	4	(reconstruction)	of	
Douglas’	(2006)	levels of intervention which were 
addressed	in	Section	4.4.	Changing	or	adding	
enclosed	or	cellular	office	spaces	and	meeting	
rooms	would	require	a	level	2	or	3	of	intervention.	
Changes	within	open	space	are	the	most	‘light’.	
They	mostly	require	adjustments	or	modernization	
that	fall	into	level	2	of	intervention	(refurbishment	
and	upgrades	through	renovation).

In	general,	the	smaller	the	space	is,	the	more	fixed	
its	use	is.	For	example,	small	meeting	or	work	
rooms	divided	by	walls,	require	more	resources	
to	change	than	big	spaces	that	can	be	divided	or	
redesigned	using	less	resources.	The	most	flexible	
spaces	in	an	office	are	the	recreational	spaces.	
According	to	Figure	12,	the	use	of	recreational	
spaces	can	change	on	a	daily	and	even	hourly	level.	
Depending	on	the	office	culture,	a	rec-room	could	
be	used	for	group	meetings,	hot	desking,	relaxation,	

Figure 10: Concept of grids and nodes
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socialization,	and	dining	all	at	the	same	time,	or	the	
room	can	be	used	for	work	and	refreshment	during	
office	hours,	and	during	after-hours	as	a	space	for	
recreation.	

5.5	Synaptic	plasticity

Chaillou	suggests	synaptic plasticity (Figure	12)	
as	a	method	of	making	office	space	as	flexible	
as	possible	without	sacrificing	user	friendliness.	
Synaptic	plasticity	builds	on	the	concept	of	grids	
and	nodes,	by	using	the	permanent	element	of	
some	areas	as	an	advantage	in	design.	‘Services-
dependent	units	like	bathrooms	or	kitchen	that	
need	constant	access	to	water	pipes,	are	necessarily	
fixed	in	space.	As	permanent	element,	they	also	
represent	common	places,	that	act	as	landmarks	for	
the	community	of	users.	Similarly,	certain	spaces	
can	be	fixed	in	space	to	respect	users’	habits’	
(Chaillou,	2018).	Private	offices	for	instance,	
could	be	permanently	assigned	to	an	area,	to	keep	
users	familiar	with	their	working	environment.	
Despite	the	interest	that	would	come	from	having	
a	completely	changeable	space,	having	some	
predictability	and	permanence	makes	for	a	better	
user	experience.	

However,	as	the	Figure	12,	above,	shows	that	by	
assigning	mobility	to	some	rooms	or	areas	the	
space	can	undergo	a	substantial	change	for	different	
occasions	or	times	of	the	day.	In	this	lies	the	true	
idea	of	flexibility,	in	my	opinion.	By	assigning	
permanency	to	certain	areas,	like	Chaillou	suggests,	
the	space	stays	familiar	enough,	that	changes	
within	it	will	enrich	the	user	experience.	As	I	see	
it,	the	big	challenge	within	flexible	interiors,	is	
how	to	make	the	user	utilize	the	flexibility	to	its	
full	capacity.	The	changes	must	be	as	effortless,	
practical	and	convenient	as	possible.	It	is	not	
realistic	to	expect	stable	units,	such	as	booths	or	
rooms,	to	be	moved	around	on	a	daily	or	weekly	
basis.	Neither	is	moving	heavy	furniture	such	as	
tables	and	sofas.	However,	since	furniture	layout	
makes	a	big	difference	in	how	we	think	to	use	a	
space,	using	easily	movable	or	removable	furniture	
could	raise	the	potential	for	flexibility	in	a	space.

In	summary,	organizations	are	redesigning	their	
existing	open-plan	office	space	to	optimize	it	for	
contemporary	working	practices.	Contemporary	
office	space	is	evolving	from	the	established	open-
plan	format	to	become	more	diverse,	less	desk-
bound,	and	more	adaptive	in	form	and	function.	By	
using	existing	service	layer	infrastructures,	open	
plan	office	space	can	be	used	in	a	variety	of	ways,	
for	example,	as	meeting	rooms,	common	areas,	or	

Figure 11: Stanislas Chaillou’s flexibility gradient

Figure 12: Stanislas Chaillou’s visualisation of synaptic plasticity
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individual	workspaces.	The	only	spatial	restrictions	
come	from	fixtures	that	use	pluming,	and	inter	level	
connections,	such	as	stairwells	and	elevators.	These	
fixed	spatial	elements	can	be	used	to	the	designer’s	
advantage	to	create	interesting	areas	and	provide	
permanence	and	predictability	for	the	user.	Having	
movable	units	and	light	furniture	can	help	the	user	
to	use	the	flexibility	of	a	space	to	its	full	potential.	

5.6	Influence	of	COVID-19	on	flexible	
office	space

In	this	section	I	will	briefly	reiterate	the	current	
COVID-19	situation,	as	well	as	the	government	
mandated	restrictions	and	recommendations	that	
can	influence	office	work.	

COVID-19	has	impacted	the	use	of	public	spaces	
worldwide.	Thus	far	(22.11.2020),	the	virus	has	
been	determined	to	be	spread	through	air	particles.	
Thus,	the	risk	for	infection	is	heightened	in	
small	or	poorly	ventilated	spaces.	Being	in	close	
proximity	to	a	viral	individual	for	an	extended	
period	of	time,	also,	increases	the	risk	of	infection.	
Being	a	respiratory	disease,	some	of	the	symptoms	
of	COVID-19	include	coughing	and	phlegm.	The	
virus	can	survive	up	to	three	days	on	surfaces	after	
being	contaminated	(by	coughing,	for	example).	
(THL,	2020).	

As	a	primary	safety	measure	for	the	employee,	
the	Finnish	Institute	of	Occupational	Health	
(TTL)	recommends	maintaining	good	hygiene	
and	favouring	teleworking.	However,	TTL	also	
gives	recommendations	for	the	employer	on	how	
to	provide	a	safe	working	environment.	Some	of	
the	recommendations	have	to	do	with	employee	
management:	staggered	starts	for	workdays	
and	breaks,	avoiding	having	large	amounts	of	
people	in	the	same	space	at	the	same	time.	Other	
recommendations	include	making	sure	that	workers	
are	positioned	at	a	one	to	two-meter	safety	distance	
from	each	other,	and	for	employees	to	wear	
facemasks.	(TTL,	2020)

To	comply	with	the	governmental	
recommendations	many	companies	initially	
transitioned	their	operations	to	teleworking.	
However,	with	the	pandemic	continuing	for	months	
on	end	with	no	certain	end	in	sight	(26.11.2020),	
both	employees	and	employers	are	eager	to	get	
back	to	pre-pandemic	working	conditions.	For	

this	transition	to	happen,	it	is	important	for	office	
spaces	and	operations	be	reorganised	to	comply	
with	safety	precautions.	Some	of	the	measures	
could	include	rearranging	desks	and	workstations,	
to	be	within	the	recommended	one	to	two-meter	
distance	from	each	other.	Also	precautions,	such	as	
plex	screens,	can	be	erected	between	workstations	
to	minimize	the	spread	of	infectious	aerosol	
particles.	

Since	the	virus	can	be	transmitted	through	aerosol	
particles,	one	of	the	most	effective	ways	to	ensure	
a	safe	space,	is	through	strong	air	ventilation	
(Kallionpää,	2020).	The	faster	the	air	changes	
the	less	time	the	infectious	particles	have	to	be	
transmitted.	Since	this	paper	will	only	address	
changes	to	office	space	that	can	be	implemented	
within	levels	2-3	of	intervention	by	Douglas	
(2006),	and	the	upgrade	of	air	circulation	services	
may	call	for	heavy	construction,	I	will	place	a	
stronger	emphasis	on	changes	within	the	space	
plan,	such	as	unit	size	and	distancing	within	the	
office	space.

5.7.	Flexibility	as	a	possible	solution	to	
COVID-19 restrictions

This	section	will	set	out	to	finalize	the	answers	
to	RQ2	and	RQ2a.	As	established	in	Chapter	4,	I	
present	flexibility	both	as	a	sustainable	option	for	
office	space	design,	as	well	as	a	possible	solution	
to	RQ2.	In	the	previous	section,	I	informed	of	the	
current	safety	recommendations	for	offices	set	by	
the	Government	of	Finland.	To	finish	answering	
RQs	2	and	2a,	I	would	like	to	present	concrete	
measures	discussed	in	Sections	5.4	through	5.5	
(e.g.	synaptic	plasticity)	combined	with	COVID-19	
safety	recommendations.

As	established	in	Section	5.4.	I	will	be	evaluating	
changes	in	office	space	that	are	within	levels	2-3	
of	intervention	(Figure	9)	by	Douglas	(2006).	
To	reiterate,	these	are	changes	that	require	
refurbishment,	upgrades,	remodelling,	and	
renovation,	amongst	other	measures.	One	of	the	
changes	implementable	within	refurbishment	
(level	2)	is	the	rearranging	of	workstations	to	
accommodate	for	the	1-2-meter	safety	distance	
recommendation.	This	measure	should	also	be	
taken	into	account	in	lounge	and	recreational	
areas,	as	well	as	waiting	rooms	and	foyers,	by	
either	rearranging	or	restricting	access	to	some	
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of	the	furniture.	Another	factor	to	take	into	
account,	is	arranging	the	workstations	and	seating	
arrangements	in	a	way	to	allow	maintaining	
the	safety	distance	while	using	walkways	
within	the	office	space.	Another	safety	measure	
implementable	within	level	2	of	intervention	
is	the	affixation	of	plex	screens	to	individual	
workstations.	These	see-through	screens	can	be	
affixed	to	each	desk	in	a	way	that	will	make	them	
easily	removable	and	re-attachable	as	the	safety	
recommendations	change.	Although,	this	method	
is,	perhaps,	one	least	in	line	with	SDG	target	12.5	
(reducing	production	and	consumption),	it	is	still	
necessary	to	prevent	the	spread	of	the	infectious	
aerosol	particles.	To	prevent	excessive	waste,	we	
can	take	care	to	clean,	remove,	and	store	the	plex	
screens	with	care,	to	make	them	as	reusable	as	
possible.	

Level	3	changes,	which	include	renovation	and	
extension,	can	be	applied	to	make	the	layout	
and	size	of	meeting	rooms,	hubs,	and	private	
office	spaces	more	flexible.	By	applying	synaptic	
plasticity	in	the	form	of	sliding	or	extendable	walls,	
the	space	can	be	enlarged	to	accommodate	for	
safety	distance	seating	arrangements	and	proper	
ventilation	during	the	pandemic.	Making	flexible	
units	will	allow,	not	only	to	change	the	size	of	
rooms	for	the	duration	of	the	pandemic,	but	also	
keep	changing	them	as	the	safety	recommendations	
change.	Also,	by	redesigning	the	spaces	to	be	
flexible,	they	can	be	easily	resized	for	post-
pandemic	space	requirements	(e.g.	if	the	pandemic-
time	teleworking	practices	become	established	and	
keep	being	implemented	at	a	large	scale).	Having	
foresight	in	spatial	design,	may	help	accommodate	
the	changes	in	space	requirements	that	the	future	
will	present.	Despite	COVID-19	catching	most	
employers	and	employees	unawares,	we	can	
hope	to	be	more	prepared	for	future	challenges,	
not	excluding	the	possibility	that	a	crisis	like	the	
COVID-19	pandemic	may	well	repeat	itself.	

In	addition	to	the	measures	above,	employers	
should	keep	making	organisational	changes,	
like	staggering	working	hours,	and	encouraging	
teleworking.	However,	to	help	achieve	social	
sustainability,	it	is	preferrable	to	assume	pre-
pandemic	working	practises.	By	making	office	
spaces	complient	with	governmental	safety	
recommendations,	employees	can	return	back	to	
work	safely	and	assume	their	‘normal’	routines.	
Since	I	have	excluded	the	sociological	aspects	
of	the	office	-	apart	from	social	sustainability,	

I	will	not	go	into	further	detail	on	the	possible	
organisational	changes.

By	implementing	the	above-mentioned	changes,	
office	spaces	can	be	used	safely	and	effectively	
both	during	and	after	the	COVID-19	pandemic,	
thus	providing	an	answer	for	RQ2.	I	have	
recommended	these	changes	in	particular,	because	
they	can	be	implemented	as	flexible	solutions,	
which,	as	established	in	Chapters	3	and	4,	are	in	
line	with	the	larger	sustainability	aspirations	of	
SDG	11	and	SDG	12.	Based	on	this,	I	present	the	
above	solutions	as	an	answer	to	RQ2a.	

Chapter	5	was	an	analysis	on	whether	flexibility	
could	be	a	method	of	sustainable	development	in	
the	built	environment.	Specifically,	in	the	context	
of	office	buildings	and	office	spaces.	I,	first,	
started	by	narrowing	the	scope	of	the	type	of	office	
buildings	and	spaces	I	would	be	analyzing.	Then,	
I	proceeded	to	inform,	in	more	detail,	of	office	
spaces	included	within	the	narrowed	scope.	This	
included	a	brief	on	the	basic	structural	elements	
of	‘modern’	office	buildings	(Section	5.2)	and	the	
common	layout	of	the	services	layer	into	grids	
and	nodes	(Section	5.3).	This	was	followed	by	
examining	flexibility	implemented	within	office	
space,	particularly	with	flex-space	design	and	
synaptic	plasticity	(Sections	5.4	and	5.5).	As	a	
preface	to	the	last	section,	Section	5.6	informed	
of	the	safety	recommendations	set	in	place	by	the	
Government	of	Finland.	These	recommendations	
were	taken	into	account	in	the	last	section,	that	
went	through	the	different	safety	measures	that	
could	be	implemented	flexibly	within	levels	2-3	
of	intervention	by	Douglas	(2006).	This	chapter	
also	proposed	answers	for	RQ2	(by	presenting	
alternatives	for	changing	spaces	to	comply	with	
COVID-19	safety	recommendations)	and	RQ2a	(by	
assessing	which	of	these	measures	are	in	line	with	
the	sustainability	aspirations	of	UN	SDGs	11	and	
12).
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6.	Conclusions

With	this	paper,	I	have	tried	to	present	a	way	to	
modify	office	spaces	to	be	safely	usable	during	the	
COVID-19	pandemic.	This	was	motivated	by	the	
notion	that	spaces	and	buildings	that	go	unused	are	
at	a	larger	risk	to	get	demolished,	than	ones	that	
are	in	continuous	use.	The	premature	demolition	
of	buildings	negatively	impacts	the	pursuit	of	
sustainability,	by	unnecessarily	producing	more	
emissions	and	waste.	By	extending	the	use	phase	
of	a	building	we	can	positively	contribute	to	the	
sustainability	tripartite	and	help	fulfil	the	United	
Nations	Sustainable	Development	Goals	(SDGs).	

In	this	paper,	I	have	tried	to	answer	my	research	
questions	(RQs)	through	the	methods	of	literature	
research.	To	re-iterate	the	RQs	are	as	follows:

To	begin	to	answer	these	questions,	I	first,	
defined	the	office	and	established	the	scope	
through	which	I	would	proceed	to	examine	it.	
In	Chapter	2,	I	assessed	different	sustainability	
definitions	and	categorisation	methods,	in	order	
to	provide	an	answer	for	RQ1a.	Gaining	a	deeper	
understanding	of	the	terms	sustainability	and	
sustainable development,	helped	me	single	
out	the	tripartite	division	of	sustainability	
as	a	possible	answer	to	RQ1a.	This,	already,	
could	have	served	as	a	sufficient	answer	to	the	
research	question.	However,	intriqued	by	the	

sustainability	tripartite	and	determined	to	find	
more	concrete	examples,	I	set	out	to	examine	the	
UN	Sustainable	Development	Goals	(SDGs)	to	
further	answer	RQ1a.	Within	the	SDGs,	I	found	
Goals	and	Targets	that	addressed	all	the	three	
categories	of	sustainability	(economic,	social,	and	
environmental).	In	addition	to	this,	the	SDGs	are	
a	part	of	a	UN-officiated	multilateral	agreement,	
thus	giving	a	sturdy	base	for	further	research	of	
implementable	solutions.	Satisfied,	that	the	whole	
tripartite	was	included,	and	that	the	SDGs	could	
prove	to	be	a	‘real-life’	solution,	I	considered	RQ1a	
answered.	

With	further	examination,	I	singled	out	Goals	
11	(Sustainable	Cities	and	Communities)	and	
12	(Responsible	Consumption	and	Production),	
as	they	were	the	most	relevant	to	serve	as	a	
justification	for	RQ1.	By	establishing	these	two	
goals	as	the	standard	of	sustainable	development	
to	which	I	would	hold	the	rest	of	the	RQs	to,	I	felt	
the	need	to	specify	RQ1	to	‘How	can	we	use	the	
targets	of	UN	SGD	11	and	12,	to	justify	preventing	
the	premature	demolition	of	buildings?’.

With	RQ1a	answered,	and	RQ1	specified,	I	moved	
on	to	further	research	the	problem	of	premature	
demolition	and	find	evidence	to	serve	as	the	
justification	of	RQ1	(Chapter	3).	To	justify	the	
prevention	of	premature	demolition,	I	first,	had	to	
confirm	the	argument	that	premature	demolition	
negatively	impacts	sustainable	development	
(RQ1b).	During	my	research	of	life	cycle	
assessment	(LCA)	methods,	I	found	sufficient	
evidence	for	this	argument:	mainly	that	there	is	
a	spike	in	emissions	during	the	construction	and	
demolition	phases	of	the	building	life	cycle,	and	the	
mathematical	equations	by	van	den	Dobbelsteen	
and	van	der	Linden	(2005)	that	provide	proof	
that	by	extending	the	use	phase	of	the	building	
the	overall	environmental	toll	is	lessened.	This,	
combined	with	the	fact	that	demolition	is	avoidable	
or	can	be	postponed,	I	deemed	RQ1b	answered.	
To	answer	the	specified	RQ1,	I	examined	LCA	
through	the	targets	of	SDGs	11	and	12.	I	found	that	
LCA	provided	evidence	to	justify	the	UN	SGDs	as	
a	sustainable	solution	to	implement	in	the	context	
of	the	built	environment,	thus	justifying	the	use	
of	SDGs	to	prevent	premature	demolition	and	
answering	RQ1.	

Chapter	3	also	prefaced	flexibility	as	an	answer	
to	RQ2a.	This	was	further	researched	throughout	
Chapter	4,	which	established	flexibility	as	a	method	

How	can	we	use	sustainability	principles	to	
justify	preventing	the	premature	demolition	of	
buildings?

What	are	some	of	the	sustainability	principles	
that	are	applicable	to	the	built	environment?

Why	is	prolonging	the	life	of	buildings	a	
sustainable	alternative	to	demolition?

How	can	we	keep	using	existing	office	spaces	
following	the	changes	brought	on	by	the	
COVID-19	pandemic?

How	can	we	incorporate	the	principles	of	
sustainability	into	pandemic-safe	office	
design?

1.

2.

a.

a.

b.
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of	sustainable	development.	This	was	done	by	
examining	if	flexibility	in	architecture	contributed	
positively	to	the	whole	sustainability	tripartite,	thus	
fulfilling	SDGs	11	and	12.	I	found	that	flexibility	
could	be	used	to	modify	space	to	encourage	the	
use	of	it,	which	factored	into	social	sustainability.	
Extending	the	use	phase	saves	both	materials	and	
expenses	and	does	not	increase	the	production	
of	building	waste.	This	positively	impacted	both	
economic	and	environmental	sustainability.	
Based	on	the	completed	sustainability	tripartite,	
I	specified	RQ2a	to	be	‘How	can	we	incorporate	
flexibility	as	a	method	of	sustainable	development	
into	pandemic-safe	office	design?’	

Then,	in	Chapter	5,	I	proceeded	to	provide	an	
answer	to	both	RQ2	and	RQ2a.	In	that	chapter	I	
researched	existing	and	implementable	measures	
of	flexibility	in	office	spaces	such	as	the	concept	
of	grids	and	nodes,	flex-space	design,	and	
synaptic	plasticity.	I,	then,	examined	current	
COVID-19	safety	recommendations.	To	answer	
the	remaining	questions,	I	assessed	which	flexible	
design	solutions	could	be	implemented	within	
the	best	practices	of	sustainability	(SDGs	11	and	
12)	and	the	limitations	set	by	COVID-19	safety	
recommendations.	Based	on	SDG	12	target	
12.5	(reducing	the	production	of	waste,	through	
prevention,	reduction,	and	recycling)	I	deemed	
that	to	fulfil	the	sustainability	standards	set	by	the	
SDGs,	the	changes	to	implement	flexible	solutions	
should	be	within	levels	2-3	of	intervention	
(Douglas,	2006).	Some	of	the	safety	measures	that	
could	be	implemented	as	flexible	solutions	within	
levels	2-3	of	intervention	were	the	re-arranging	
of	workstations	to	comply	with	the	1-2-meter	
safety	distance,	the	affixation	of	plex-screens	to	
workstations	to	prevent	the	spread	of	infectious	
aerosols,	and	the	modification	of	hubs	and	meeting	
rooms	to	be	convertible	and	resizable.	All	of	
these	changes	should	be	implemented	to	be	easily	
changed	or	reversed,	once	the	new	standards	of	
post-pandemic	space	use	become	known.	Making	
spaces	that	can	accommodate,	not	only	for	the	now,	
but	also	for	future	changes,	further	fulfils	the	long-
term	pursuit	of	sustainability.	These	implementable	
measures	provided	to	answer	RQ2a,	and	by	
establishing	flexibility	as	a	method	through	which	
offices	can	be	used	safely	during	the	pandemic	
RQ2	was	also	answered.	

Through	this	research	I	wanted	to	see,	if	
sustainability	could	be	more	than	just	a	buzzword,	
and	if	the	SDGs	could	provide	sufficient	

justification	for	implementable	changes.	Through	
researching	sustainability	in	depth,	I	did	in	fact,	
come	to	the	conclusion	that	there	is	a	strong	base	
for	implementing	the	SDGs.	However,	on	a	more	
discouraging	note,	many	of	these	changes	need	to	
stem	from	a	shift	in	the	practices	and	mentalities	
of	the	building	industry.	Business	practices,	being	
cemented	as	they	are,	can	prove	hard	to	change.	
With	the	larger	movement	to	achieve	sustainability,	
calling	for	a	paradigm	shift	in	more	than	just	the	
building	sector,	I	still	maintain	this	as	a	possible	
solution.	I	think	that	through	well	executed	flexible	
solutions,	we	can	continue	utilizing	office	spaces.	
Thus	making	the	most	out	of	our	current	built	
environment,	both	in	the	future	as	well	as	during	
the	COVID-19	pandemic.	
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