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ABSTRACT The	investment	in	communication	technologies	has	become	increasingly	prominent	
in	cities,	as	they	face	a	considerable	pressure	to	become	“smarter”.	Connected	technologies	
are	able	to	collect	and	analyze	data	in	real	time,	leading	to	predictive	and	adaptive	decisions.	
However,	being	smart(er)	does	not	necessary	mean	being	more	resilient;	in	fact,	using	sophis-
ticated	technologies	may	have	some	drawbacks	that	diminish	the	general	resilience	capacity	
of	cities.	The	present	paper	aims	to	explore	the	relationship	between	resilience	and	smart	city	
initiatives.	The	number	of	smart	city	projects	is	therefore	firstly	correlated	with	the	resilience	
capacity	(built	on	three	dimensions:	economic,	socio-demographic,	and	environmental),	then	
to	the	outcome	resilience	(calculated	as	the	recovery	following	the	recent	economic	crisis).	The	
results	show	a	clear	connection	between	the	most	socially	resilient	cities,	the	share	of	employ-
ment	in	tertiary	activities,	and	the	implementation	of	smart	city	projects.
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1. Introduction

The	contemporary	society	is	characterized	by	a	constant	trend	of	reinvention,	
innovation,	and	integration	of	information	technology	in	all	branches	of	activity.	
This	is	constantly	pushing	the	modern	cities	to	adapt	to	the	successive	challenges	
through	smart	initiatives	(Caragliu,	Del	Bo	2019).	Given	the	rapid	pace	of	trans-
formation,	as	well	as	the	growing	interconnectivity	of	sectors,	the	changes	that	
cities	endure	can	no	longer	be	considered	isolated	phenomena;	on	the	contrary,	
they	appear	to	be	present	in	all	economic	sectors.	The	changes	inevitably	lead	to	
a	greater	diversity	of	issues	that	urban	society	faces	and	implicitly	to	a	neces-
sity	to	identify	those	factors,	elements	or	solutions	that	can	build	and	sustain	
an	urban	equilibrium	in	face	of	noticeable	constant	change.	Therefore,	modern	
cities	have	to	constantly	invest	in	increasing	their	ICT	integration	in	addition	to	
maintaining	an	internal	equilibrium	and	awareness	regarding	potential	future	
shocks.	While	the	first	ability	is	to	define	the	urban	“smartness”	and	gravitates	
around	the	modern	concept	of	smart city,	the	later	largely	refers	to	the	notion	of	
resilience.	Urban	resilience	can	be	defined	as	the	“ability	of	an	urban	system-and	
all	its	constituent	socio-ecological	and	socio-technical	networks	across	temporal	
and	spatial	scales-to	maintain	or	rapidly	return	to	desired	functions	in	the	face	
of	a	disturbance,	to	adapt	to	change	and	to	quickly	transform	systems	that	limit	
current	or	future	adaptive	capacity”	(Meerow,	Newell,	Stults	2016,	p.	45).

It	is,	therefore,	necessary	to	investigate	to	which	extent	urban	systems	with	
a	high	level	of	resilience	are	geared	towards	integrating	smart	initiatives	into	
their	development	strategies.	Thus,	the	study	of	urban	settlements	resilience	and,	
in	particular,	of	the	development	directions	they	focused	on	after	a	shock	can	
highlight	the	importance	of	smart	initiatives	in	increasing	or	consolidating	the	
urban	resilience	performance.	In	other	words,	have	the	resilient	cities	considered	
that	investing	in	smart	initiatives	would	contribute	to	increased	performance	in	
the	face	of	future	shocks?	This	is	one	of	the	questions	that	contemporary	studies	
should	respond	to	in	order	to	determine	the	future	development	directions	that	
less-performing	urban	systems	could	focus	on.	In	this	way,	taking	over	and	adapt-
ing	successful	models	to	other	territorial	realities	will	undoubtedly	contribute	to	
superior	performance	and	adaptability	against	forthcoming	disturbing	events.

The	recent	literature	includes	a	wide	range	of	new	city	discourses	including	
a	multitude	of	concepts	such	as	“smart”,	“intelligent”,	“innovative”,	“wired”,	“digi-
tal”,	“creative”,	etc.,	which	are	often	based	on	the	relation	between	technological-
informational	transformations	and	economic,	political	and	socio-cultural	change	
(Hollands	2008,	Cocchia	2014,	Thompson	2016,	Kourtit	2019).	Despite	the	morpho-
logical	diversity,	the	above-mentioned	concepts	are	often	representing	variations	of	
the	same	central	idea	of	smart	city.	For	Caragliu,	Del	Bo	and	Nijkamp	(2011)	a	city	
is	smart	if	investments	in	human	and	social	capital,	respectively	in	traditional	
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and	modern	communication	infrastructure	contribute	significantly	to	sustain-
able	economic	growth	and	increase	in	the	quality	of	life,	while	wisely	managing	
the	natural	resources	through	participatory	governance.	In	fact,	a	city	becomes	
smart	when	targeting	long-term	productivity,	inclusivity,	and	resiliency	(Puentes,	
Tomer	2014),	therefore	addressing	meta-issues	such	as	climate	change,	urbanisa-
tion,	citizen	engagement	and	resource	efficiency	(Taylor	Buck,	While	2017).	Smart	
cities	encompass	modern	urban	production	factors	in	an	integrative	framework	by	
effectively	using	ICTs,	social	and	environmental	capitals	(Kourtit,	Nijkamp	2012).	
The	smart	city	concept	has	a	high	relevance	for	the	resilience	and	the	long-term	
sustainability	of	cities	as	it	might	contribute	to	a	higher	quality	of	life	not	just	
by	promoting	more	efficient	urban	operation	and	services,	but	also	by	increasing	
environmental	protection	(lowering	pollution	and	CO2	emissions,	increasing	air	
and	water	quality,	sustaining	green	areas	and	balanced	landscapes),	urban	com-
petitiveness,	accessibility,	mobility,	and	liveability	(by	tackling	issues	related	to	
health	care,	working	conditions,	safety	and	cost	of	living)	(Romão	et	al.	2018).

Recent	studies	identified	a	close	connection	between	city	smartness	and	the	
equally	essential	urban	feature	known	as	resilience	(Galderisi	2018;	Li,	Chen,	
Luna-Reyes	2017;	Falco	2015;	Viitanen,	Kingston	2014).	Urban	resilience	is	usually	
defined	as	the	competence	of	cities	and	metropolitan	areas	to	respond,	recover,	
cope,	adapt	and	even	develop	when	facing	an	unexpected,	sudden	perturbation,	
or	stressor	(Bănică,	Muntele	2013,	2015).	However,	the	resilience	of	an	urban	area	
does	not	exclude	other	features	such	as	creativity	or	competitiveness.	A	resilient	
city	is	also	a	creative	city,	able	to	reinvent	a	new	equilibrium	against	destabiliz-
ing	external	pressure	while	multiplying	the	potential	of	people	to	build	new	op-
portunities/alternatives	(Baycan,	Fusco	Girard,	Nijkamp	2011).	Two	different,	yet	
accepted,	approaches	of	resilience	emerged	during	the	last	decade:
a)	 resilience	capacity	–	a	resilience	based	on	process,	which	is	not	focused	on	

a	certain	disaster,	but	on	the	ability	to	resist	shocks	as	“some	(…)	[units]	are	
structurally	more	prepared	than	others,	and	have	greater	capacity	to	bounce	
back	in	the	wake	of	a	stress”	(Foster	2011)

b)	resilience	performance	–	a	resilience	based	on	outcome	resilience	i.e.	response	
to	past	risk	events	or	threats	compared	to	a	prior	reference	status	(Bristow,	
Healy	2018).

Both	notions	of	“smart”	and	“resilient”	define	cities	aiming	at	building	capabilities	
in	order	to	prevent	or	deal	with	acute	shocks	and	chronic	stress	by	using	a	broad	
range	of	technologies.	Meanwhile,	those	cities	can	also	be	defined	as	inclusive,	
given	their	ability	to	enable	all	stakeholders	to	participate	in	the	settling	and	
execution	of	policies	and	their	 investment	in	the	development	of	human	and	
social	capital	through	education-based	policies,	sharing,	and	targeting	a	better	
life	quality	(Papa	et	al.	2015;	Komninos	et	al.	2018).
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Smart	initiatives	should,	in	theory,	allow	cities	to	become	more	liveable	and	
resilient	and,	hence,	capable	to	respond	more	efficiently	to	different	threats	(Papa	
et	al.	2015).	Therefore,	a	smart	city	might	include	characteristics	that	would	also	
provide	resilience	to	the	urban	area.	The	main	goals	of	smart	strategies	are	intrin-
sically	related	to	resilience	factors	such	as	adaptability,	flexibility,	and	anticipation	
(i.e.	readiness	to	adapt	to	unforeseen	situations),	connectivity	and	networking	
(i.e.	connecting	more	effectively	all	urban	components),	diversity	and	integra-
tion	(the	highly	diverse	natural,	human,	economic,	and	institutional	resources	
have	to	be	brought	together),	collaboration	and	participation	(of	all	stakeholders),	
awareness,	creativity	and	learning	capacity	(urban	management	that	addresses	
strengths	and	weaknesses	while	extending	and	preserving	knowledge	from	new	
situations),	monitoring	and	ensuring	knowledge	(i.e.	observing,	gathering	reli-
able	data	and	protecting	the	system	from	failure;	Viitanen,	Kingston	2014;	Falco	
2015;	Papa	et	al.	2015;	Galderisi,	2018).	Becoming	smart	is	not	a	destination,	nor	
an	end	in	itself,	but	rather	an	on-going	process,	with	many	stages,	a	journey	of	
continuous	improvement	that	is	able	to	make	urban	areas	more	liveable	and	more	
resilient,	therefore	more	capable	to	respond	faster	and	effectively	to	both	internal	
and	external	challenges	(Ahuja	2016,	Vaidyanathan	2016).

A	smart	strategy	can	mean	different	things	to	different	cities	(Hollands	2008),	
and	it	highly	depends	on	the	local	context,	as	an	activity	that	is	considered	to	be	
smart	in	the	case	of	one	city	could	not	be	as	such	in	the	case	of	another	city.	An	
action	is	more	suitable,	more	adapted,	or	more	effective	in	one	context	compared	
to	another.	Nevertheless,	there	are	some	common	actions	that	are	generally	con-
sidered	as	a	part	of	the	smart	city	concept.	The	literature	identifies	six	domains	of	
smart	city	actions:	economy,	mobility,	environment,	people,	living,	and	govern-
ance,	each	comprising	a	multitude	of	actions	that	can	be	fulfilled	(Albino,	Berardi,	
Dangelico	2015;	Monzon	2015;	Lombardi	et	al.	2012).

However,	there	are	still	controversies	related	to	these	concepts.	Both	“smart”	
and	“resilience”	concepts	are	criticized	for	being	catch-all	concepts,	often-used,	
yet	imprecisely	defined,	while	in	practice	they	are	sometimes	exclusive	or	fail	
to	address	the	real	needs	of	the	cities.	Regarding	resilience,	some	scholars	argue	
that	there	is	 little	substance	beyond	the	theoretical	developments.	Consistent	
drawbacks	can	be	observed	as	different	conceptualisations	(from	engineering	to	
ecological	and	economic	views)	can	create	a	certain	theoretical	confusion	(Nunes,	
Tome,	Pinheiro	2019).	Urban	resilience	meets	the	need	of	cities	to	adapt	to	new	
challenges	(for	e.g.	climate	change)	but	it	is	usually	just	an	integrative	metaphor	
(Pickett,	Cadenasso,	Grove	2004;	Pendall,	Foster,	Cowell	2009),	or	a	general	frame-
work	(Ahern	2011),	while	there	are	only	a	few	successful	attempts	to	transform	it	
in	an	integrated	tool	(Sharifi,	Yamagata	2017).	Meanwhile,	the	smart	city	concept	
has	a	dominant	practical,	technology-oriented	approach;	however,	it	lacks	the	
conceptual	background.	The	technology	is	not	a	goal	in	itself,	as	the	smart	city	
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strategies	should	be	integrated	within	the	existing	urban	infrastructure	in	order	
to	be	effective.	A	better	conceptualisation	of	“urban	smartness”	would	emphasize	
the	role	of	connectivity,	efficiency	in	resource	management	and	a	more	sustain-
able	urban	metabolism.

Resilience	concept	became	popular	in	CEE	countries	during	the	last	decade	as	
it	is	used	in	various	scientific	areas	(psychology,	engineering,	ecology,	geography,	
economy,	urban	planning	etc.).	In	urban	studies,	resilience	became	a	framework	to	
discuss	different	emerging	issues	such	as	economic	crisis	and	urban	systems	crisis	
(Drobniak	2014),	functional	challenges,	urban	sprawl,	shrinking	cities	and	adapta-
tion	to	new	urban	configurations	(Bănică,	Istrate,	Muntele	2017,	Bănică,	Muntele	
2017),	vulnerability	and	recovery	from	natural	disasters	in	urban		areas	(Boștenaru	
Dan,	Armas,	Goretti	2014)	etc.	One	can	distinguish	two	different		approaches	of	
resilience	in	former	communist	countries:	the	“good	resilience”,	i.e.	the	adaptation	
of	cities	to	the	new	post-socialist	context	from	social,	economic,	infrastructural	
and	environmental	points	of	view,	but	also	a	“bad	resilience”	which	is	a	form	of	
resistance	to	change	by	maintaining	inherited	obsolete,	inefficient	and	even	harm-
ful	elements	and	practices	(Rufat	2012;	Bănică,	Muntele	2017).

In	the	same	context	of	CEE	countries,	the	emergence	of	smart	city	concept	is	
more	recent	and	responds	to	other	(complementary)	needs	of	the	restructured	
systems.	The	capitals	and	the	large	cities	benefited	the	most	from	urbanization	
and	agglomeration	economies.	For	second-tier	cities	the	only	chance	to	achieve	ag-
glomeration	effects	can	be	enabled	by	investing	in	effective	infrastructure,	facili-
ties	and	capacities.	In	this	context,	the	pragmatic	smart	city	concept	represented	
an	upgrade	to	urban	economies	by	giving	the	smaller	cities	the	institutional/
administrative/economic	framework	to	adopt	new	technologies	and	to	develop	as	
hubs.	This	would	reduce	territorial	and	social	disparities	within	the	urban	systems	
of	the	CEE	countries	(Kollar,	Bubbico,	Arsalides	2018).	Nevertheless,	CEE	cities	
are	rarely	taken	into	account	in	global	rankings	as	the	scale	of	their	smart	innova-
tion	is	rather	small	(Kola-Bezka,	Czupich,	Ignasiak-Szulc	2016).	In	the	light	of	
this	general	framework,	the	present	paper	aims	to	examine	the	relation	between	
urban	resilience	and	smart	city	initiatives	in	medium	and	big	Romanian	cities	
(over	50,000	inhabitants).	Two	hypotheses	are	raised	in	this	respect:
1.	 The	first	hypothesis	assumes	that	the	cities	endowed	with	a	higher	resilience	

capacity	have	also	shown	a	higher	tendency	to	implement	smart	projects.
2.	 The	second	hypothesis	considers	that	cities	having	displayed	a	higher	resilience	

performance	during	and	after	the	economic	crisis	(in	terms	of	employment	
dynamics),	were	also	able	to	develop	more	smart	projects	afterwards.

In	order	to	test	these	hypotheses,	three	main	operational	objectives	are	defined:	
(1)	Mapping	the	smart	city	 initiatives;	(2)	Measuring	resilience	capacity	and	
resilience	performance	for	Romanian	cities	and	(3)	Assessing	the	relationship	
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between	smart	city	initiatives	and	resilience.	This	paper	is	structured	as	follows:	
after	this	introduction,	the	second	section	presents	the	methodology	employed	for	
each	of	the	three	objectives;	the	third	section	contains	the	results	of	our	analysis,	
accompanied	by	discussions,	while	the	final	section	presents	the	conclusions	
of	 our	 study	 and	 introduces	 some	policy	 implications	 and	 further	 research	
	directions.

2. Methodology

The	paper	focuses	on	exploring	the	statistical	relationship	between	resilience	and	
smart	cities	initiatives	in	medium	and	big	Romanian	cities,	namely	the	cities	over	
50,000	inhabitants	according	to	the	latest	estimations	of	Romanian	Institute	of	
Statistics1.	The	medium	and	big	cities	were	chosen	for	two	main	reasons:	(1)	most	
of	the	smart	initiatives	have	been	implemented	there;	(2)	the	population	size	of	
those	territorial	units	makes	possible	the	diffusion	of	innovation	to	larger	scale.

Our	research	methodology	is	developed	in	three	steps,	corresponding	to	the	
three	operational	objectives	defined	in	the	previous	section.
1.	 Firstly,	the	“smart”	performance	of	cities	is	assessed	based	on	smart	initiatives	

implemented	by	Romanian	cities	between	2012	and	2018.	Data	included	the	
entire	list	of	smart	projects,	subsequently	classified	by	the	domains	they	cover.

2.	 Secondly,	the	resilience	of	cities	was	assessed	using	the	two	resilience	dimen-
sions	(capacity	and	performance)	established	by	the	contemporary	literature.

The	resilience	capacity	was	assessed	using	the	Resilience	Capacity	Index	(RCI),	
proposed	by	Kathryn	Foster	from	Buffalo	Regional	Institute	(New	York)	in	2011	
(Foster	2011).	To	date,	RCI	is	one	of	the	most	integrative	indexes	used	for	resil-
ience	capacity	assessment.	It	is	based	on	12	indicators	that	positively	influence	
the	ability	of	a	city	or	metropolitan	area	to	recover	from	a	stress,	grouped	into	
three	categories	regarding	different	dimensions	of	regional	capacity:	economic,	
socio-demographic	and	community	connectivity.	In	order	to	assess	the	resilience	
capacity	for	Romanian	cities,	our	study	uses	an	adapted	RCI	built	in	2013	to	better	
emphasize	the	Romanian	territorial	realities	(Bănică,	Muntele	2013).	The	adapted	
index	was	named	Spatial	Resilience	Capacity	Index	(SRCI)	and	it	was	aggregated	
using	data	from	local	level	in	3	domains,	each	consisting	of	four	indicators	con-
sidered	relevant	to	Romanian	territory	(Table	1):
–	 Economic	resilience	(Econ_Res),	built	on	income	equality,	economic	diversifica-

tion,	regional	affordability	and	the	index	of	enterprise/innovation.

1	 For	this	study,	the	authors	used	the	estimations	provided	by	the	Romanian	Institute	of	Sta-
tistics	regarding	the	resident	population	on	1st	January	2018.
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–	 Social-demographic	resilience	(SD_Res),	seen	as	the	readiness	for	situations	
of	crisis	and	built	on	metropolitan	stability,	education	attainment,	access	to	
health	and	the	population	outside	the	poverty	risk.

–	 Environmental	and	community	resilience	(EC_Res),	seen	as	the	environmental	
endurance	and	the	community’s	ability	to	associate	and	promote	attachment	to	
its	own	space,	and	built	on	green	areas	index,	real	estate	expansion	and	home	
ownership,	voter	participation	and	civic	infrastructure.

The	12	indicators	were	re-scaled	using	the	minimum-maximum	scheme.	Then,	
the	Principal	Component	Analysis	(PCA)	was	applied	to	group	the	indicators	by	
domains	and	to	weigh	them	according	to	their	relevance	in	the	model	(Bănică,	
Muntele	2013).	The	adapted	indicator	was	calculated	not	only	for	medium	cities	
and	metropolitan	areas,	as	defined	by	Romanian	legislation	and	planning	acts,	
but	also	for	individual	urban	localities	inside	and	outside	the	metropolitan	area	
(Bănică,	Muntele	2013,	2015).	Therefore,	 the	 indicator	displays	flexibility	 in	
terms	of	application	to	different	spatial	scales	corresponding	to	different	urban	
policies.

The	second	dimension,	resilience	performance,	was	calculated	for	two	different	
periods	associated	with	the	economic	crisis:	the	resistance	(2008–2011)	and	the	
recovery	phase	(2011–2016),	by	means	of	three	proxies:	change	in	the	total	employ-
ment,	change	in	the	secondary	sector	employment,	and	change	in	the	tertiary	
sector	employment.	While	the	total	employment	is	a	very	common	indicator	used	
in	resilience	studies	(Fingleton,	Garretsen,	Martin	2012;	Martin	2012;	Sedita,	De	
Noni,	Pilotti	2017),	the	other	two	indicators	are	aimed	at	expressing	the	adaptive	
resilience	to	the	economic	crisis	by	means	of	economic	restructuring.	

For	the	estimation	of	the	resilience	performance	by	total	employment,	we	used	
the	methodology	proposed	by	Martin	(2012),	which	focuses	on	two	dimensions	
of	resilience:	resistance	and	recoverability.	They	are	calculated	by	comparing	
data	on	employment	at	the	regional	or	city	level	to	the	national	level,	a	value	of	1	
meaning	a	local	behaviour	similar	to	the	national	one,	while	values	below	or	above	
this	threshold	mean	better	or	worse	performance	of	a	given	city	compared	to	the	
national	trend.	The	two	indexes	were	calculated	on	the	formula	used	by	Östh,	
Reggiani	and	Nijkamp	(2018):

Resist/Recov	=	

Where	∆Er	–	the	change	in	regional	employment	during	the	given	period	(resist-
ance	or	recovery);	Er –	regional	employment	at	the	beginning	of	the	period;	∆En –	
the	change	in	national	employment	during	the	given	period;	En –	national	employ-
ment	at	the	beginning	of	the	period.
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The	 two	measures	 of	 resistance	 and	 recoverability	 are	 centered	 on	 zero;	
therefore,	positive	values	will	mean	a	better	resistance	or	recoverability	than	
the	national	level,	while	negative	values	will	correspond	to	less	resistant	or	less	
recoverable	cities	or	region.	Consequently,	four	regional	behaviors	are	possible,	
as	combinations	of	resistance	and	recoverability	(Table	2).

3.	 Thirdly,	the	correlations	between	our	resilience	capacity,	resilience	perfor-
mance	and	smart	city	indicators	were	explored.	Regression	analysis	was	used	
to	explore	the	strongest	relationship	identified:	the	relation	between	resilience	
performance	(dynamics	of	employment	in	tertiary	sector	after	the	crisis)	and	
SRCI.	Finally,	a	typology	was	created	by	combining	classes	of	cities	according	
to	their	level	of	resilience	and	the	number	of	smart	initiatives	implemented.

The	data	for	the	study	is	provided	by	the	Romanian	Institute	of	Statistics	(demo-
graphic	and	social-economic	indicators),	the	database	on	Romanian	enterprises	
www.listafirme.ro	(data	on	the	number	of	employees	in	each	economic	sector)	
and	the	database	on	smart	initiatives	http://map.romaniansmartcity.ro/	(data	on	
Romanian	private	and	public	smart	city	initiatives).	

3. Results

3.1. Mapping smart city initiatives in Romania

The	first	outcomes	of	the	current	study	are	based	on	the	exploratory	analysis	of	
the	emergence	of	smart	cities	initiatives	in	Romania	and	consist	of	reports	on	the	
most	prevalent	domains	addressed	by	these	initiatives	in	Romania	(in	general	and	
by	city	size)	and,	finally,	on	their	spatial	distribution.

Smart	cities	solutions	are	viewed	as	a	novelty	in	many	cities	of	the	post-commu-
nist	block	(Sikora-Fernandez	2018).	In	Romania,	as	well	as	in	other	Central	and	East	

Table 2 – The categories of resilience performance in relation to resistance and recoverability (Martin 
et al. 2015)

Resistance

> 0.0

0.0

< 0.0

Good resistance but weak 
recoverability

MOST RESILIENT
Good resistance and good 
recoverability

Weak resistance and weak 
recoverability
LEAST RESILIENT

Weak resistance but good 
recoverability

< 0.0 0.0 > 0.0

Recoverability

http://www.listafirme.ro
http://map.romaniansmartcity.ro/
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European	countries,	there	is	a	lack	of	integrated	and	coordinated	smart	initiatives,	
as	they	mostly	represent	immediate	solutions	to	urban	issues	and	not	a	long-term	
development	strategy	(Borsekova,	Nijkamp	2018).	Romania	still	finds	itself	at	the	
beginning	of	a	long	process,	with	a	shy	start	and	a	relatively	underdeveloped	smart	
city	sector	(VEGACOMP	2018).	Moreover,	one	can	notice	that	the	smart	city	concept	
was	first	introduced	in	CEE	and	Romania	within	the	business	environment,	only	
afterwards	being	adopted	by	the	public	administration	at	city	levels.

A	report	of	the	European	Smart	Cities	Organization	highlights	that	some	of	the	
most	important	Romanian	cities	are	only	in	the	first	step	of	developing	and	imple-
menting	smart	solutions	(Batagan	2012);	even	some	important	metropolitan	areas,	
such	as	Sibiu,	Timișoara,	and	Craiova	are	ranked	below	EU	average	regarding	smart	
city	development	(Rotuna	et	al.	2017).	In	fact,	during	the	first	phase,	(1999–2012),	
only	a	few	cities	had	initiatives	in	implementing	smart	solutions	(Hunedoara,	Iași,	
Piatra-Neamț,	Sinaia).	After	2012,	other	major	cities	with	a	high	demographic,	
cultural,	and	industrial	potential	(Bucharest,	Brașov,	Sibiu,	Timișoara,	Craiova	
and	Cluj-Napoca)	followed	this	path	in	integrating	smart	solutions	(Batagan	2012).

Nowadays,	the	leader	of	smart	project	implementation	in	Romania	is	the	city	
Alba	Iulia	(82	implemented	projects	and	20	supplementary	approved	projects),	
followed	by	Timișoara	(20),	Hunedoara	(20),	Cluj-Napoca	(13),	Arad	(12),	Sibiu	
(9),	Bucharest	(8),	and	Iași	(7).

Even	though	numerous	projects	fit	in	more	than	one	domain,	one	can	identify	
the	main	trends	in	each	of	the	smart	city	key	sectors.	In	Romania	the	most	popular	
Smart	City	solutions	include	LED	Street	Lighting,	smart	parking,	video	surveillance	
and	public	Wi-Fi,	but	also	traffic	management	systems,	waste	management	and	
various	sensors,	such	as	environmental	sensors	used	to	monitor	air	quality	(Fig.	1).

The	most	common	projects	by	category	could	be	assembled	as	follows:
–	 Smart	Governance:	online	tax	computing	and	tax	payments,	interaction	with	

the	city	hall,	public	reporting	for	different	situations	(such	as	Civic	Alert	or	My	
Braşov	City),	as	well	as	the	management	of	official	authorization	documents,	
notifications,	certificates.

–	 Smart	Living:	public	Wi-Fi	in	the	cities’	main	points	of	interest,	Wi-Fi	in	pub-
lic	transport,	along	with	smart	video	surveillance	and	smart	utilities,	e.g.	for	
power	consumption	measurement	and	management.

–	 Smart	Economy:	increasing	energy	efficiency,	smart	LED	public	lighting,	smart	
metering	and	reporting	systems	for	the	utilities,	smart	poles	providing	Wi-Fi	
connectivity,	electric	car	charging	stations,	outdoor	digital	display	panels,	air	
quality	monitoring	stations,	video	cameras	for	surveillance	and	outdoor	park-
ing	sensors.

–	 Smart	Mobility	solutions	aim	at	a	more	efficient	and	faster	transport,	in	direct	
connection	with	the	 issues	regarding	traffic	 jams,	pollution	and	quality	of	
urban	public	transport.	Most	of	the	projects	concern	the	optimization	of	the	
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parking	lots	and	payment	for	parking,	traffic	monitoring,	public	transport	fleet	
monitoring,	and	car	charging	stations.

–	 Smart	Environment	solutions	concern	intelligent	waste	management,	initia-
tives	in	renewable	energy	and	monitoring	of	various	environmental	quality	
parameters.

–	 Smart	People:	pilot	projects	aiming	at	implementing	information	systems	for	
citizen,	e-catalogues	for	children	in	schools	and	educational	support	in	various	
areas	of	ICT.

One	can	notice	some	important	differences	when	comparing	the	smart	initiatives	
by	domain	and	by	type	of	city.	Even	though	overall,	mobility	projects	have	the	high-
est	share	(24–25%	of	all	projects),	the	medium	and	big	cities	(more	than	50,000	
inhabitants)	reported	more	initiatives	in	smart	living	areas	and	smart	governance,	
while	the	smaller	cities	(under	50,000	inhabitants)	reported	more	projects	in	
smart	environment	and	smart	economy	domains	(Fig.	2).	Furthermore,	smart	
governance	and	smart	people	domains	prevail	for	medium	cities	(50,000–200,000	
inhabitants),	being	more	citizen	and	community	oriented,	while	bigger	cities	pre-
fer	using	ICT	to	solve	infrastructure/mobility	issues	and	to	increase	life	quality	by	
improving	public	facilities	(parking,	crossroads,	parks,	residential	areas).
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Fig. 1 – Smart City Solutions in Romania by domain. Data source: VEGACOMP 2018
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Figure	2	highlights	several	patterns	of	spatial	distribution	in	smart	city	initia-
tives.	Firstly,	there	is	a	clear	divide	between	the	north-western	part	–	where	most	
of	the	smart	city	projects	are	concentrated	–	and	the	rest	of	Romania	(extra-Car-
pathian	area),	where	initiatives	are	reduced	in	number,	diversity	and	concentrated	
in	a	few	cities.	This	divide	in	smart	city	initiatives	seems	to	overlap	the	well-known	
development	gap	between	richer,	more	accessible	and	more	integrated	Western	
part	of	Romania	and	the	peripheral,	lagging	extra-Carpathian,	Romanian	space	
(Surd,	Kassai,	Giurgiu	2011).

Secondly,	the	city	size	seems	to	be	an	indicator	(as	expected)	of	the	number	of	
smart	city	initiatives,	although	there	are	notable	exceptions	such	as	Craiova,	Galați	
and	Bucharest	which	implemented	very	few	smart	projects	compared	to	their	size,	
or	as	Alba	Iulia	or	Piatra	Neamț,	that	implemented	more	smart	city	projects	than	
expected	from	their	population	size.	These	two	patterns	suggest	that	smart	projects	
are	mainly	the	consequence	of	the	differentiated	capacity	of	local	stakeholders	to	
propose	and	implement	them	and	allow	us	to	affirm	that	more	economically	and	

Fig. 2 – Number of Smart Projects in Romanian Cities
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European	integrated	cities	offer	a	more	suitable	context	for	local	stakeholders	to	
mobilize	for	innovative	projects.	Finally,	there	are	16	cities	that	have	only	one	or	
two	smart	city	initiatives,	mainly	focused	on	environment,	mobility	and	smart	
living.	As	expected,	the	cities	having	implemented	more	smart	initiatives	display	
a	higher	diversity	of	projects.	Nevertheless,	this	diversity	is	not	a	consequence	
of	an	overall	coherent	and	integrative	strategy,	but	rather	a	result	of	different	
opportunities	and	interests.	A	noticeable	exception	is	Alba	Iulia,	“the	smartest”	
Romanian	city	that	proposes	a	high	diversity	of	applications	and	technologies	
to	sustain	urban	development,	and	the	first	city	in	Romania	to	have	a	mid	and	
long-term	smart	development	strategy	drafted	with	the	World	Bank	(ITO	2016).

3.2. Mapping resilience of Romanian towns and cities

This	section	reports	results	concerning	the	spatial	resilience	capacity	(SRCI),	the	
resilience	performance	of	Romanian	cities,	as	well	as	the	relationship	between	
the	two	types	of	resilience.

3.2.1. Resilience capacity

Figure	3	maps	 the	 resilience	 capacity	 for	 the	Romanian	cities	 in	2012,	 at	 the	
aftermath	of	the	economic	crisis.	The	highest	values	of	SRCI	correspond	to	met-
ropolitan	areas	that	have	already	taken	the	regional	lead	(Bucharest,	the	capital,	

Fig. 3 – Spatial resilience capacity index of Romanian cities (2013)
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but	also	Cluj-Napoca,	Timișoara,	Brașov,	Constanța	or	Iași)	as	they	represent	the	
development	poles	benefiting	from	investments,	innovation,	diversified	economy,	
finances,	high	skilled	human	resources,	infrastructure	etc.	and	are	able	to	adapt	
smoothly	to	present	globalized	challenges	(Bănică,	Muntele	2015).	On	the	contrary,	
lowest	values	are	recorded	by	cities	that	progressively	eroded	their	capacities	
during	the	post-socialist	deindustrialization	process	(Reșița,	Petroșani,	Botoșani,	
Vaslui,	Bârlad).

3.2.2. Resilience performance

Regarding	the	resilience	performance	to	the	economic	crisis,	it	was	assessed	by	
taking	into	consideration	the	evolution	of	total	employment	during	and	after	the	
crisis,	according	to	the	methodology	developed	by	Martin	(2012;	see	section	2	–	
Methodology).

Figure	4	displays	the	typology	of	medium	and	big	cities	according	to	 their	
performance	during	the	crisis	(resistance)	and	in	the	aftermath	of	it	(recovery).	
The	first	class,	including	best	performing	cities	both	during	and	after	the	crisis,	
includes	metropolitan	areas	situated	in	central	and	southern	part	of	Romania,	
including	Bucharest	and	Cluj-Napoca,	while	it	is	almost	absent	from	the	Eastern	
part	of	Romania	(Piatra	Neamț	is	the	only	exception	from	North-East	region).	
The	second	class	includes	cities	that	were	more	affected	by	the	crisis	in	the	first	
phase	(less	resistant),	but	managed	to	recover	better	than	the	others.	Generally,	
it	includes	medium	sized	cities,	excepting	Brașov,	more	frequently	situated	in	
Central,	Western	and	North	Western	regions.	The	third	class	includes	cities	that	
were	more	resistant	to	the	crisis	than	the	others,	but	less	capable	to	recover	in	the	

Fig. 4 – Resilience performance: resistance and recoverability of Romanian cities
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aftermath	of	it.	They	are	not	very	numerous	and	include	mainly	medium-sized	
metropolitan	areas	(the	contra-intuitive	exception	is	Timișoara’s	metropolitan	
area,	which	will	be	approached	later	in	the	article).	Finally,	the	less	resilient	cities	
(poor	resistance,	poor	recovery)	are	concentrated	in	the	North	Eastern	region.	It	
is	also	important	to	notice	that	3	big	regional	metropolitan	areas	are	included	in	
this	class	(Craiova,	Constanța	and	Iași).

These	results	suggest	several	interesting	aspects	related	to	the	literature.	Firstly,	
city	size	does	not	seem	to	play	an	important	role	in	explaining	the	different	behav-
ior	in	the	economic	crisis,	as	medium	and	big	cities	are	almost	equally	distributed	
among	the	four	categories.	Secondly,	cities	situated	in	poorer,	less	economically	
integrated	areas	(for	example,	in	the	North-Eastern	region)	were	the	most	affected	
by	the	crisis,	recording	low	performance	on	both	resistance	and	recovery.	Finally,	
the	cases	of	Cluj-Napoca	and	Timișoara	seem	to	confirm	the	existing	theories	in	re-
silience	which	sustain	that	endogenously	developed	economies	are	more	resilient	
than	others	(Hudson	2010).	These	two	cities	are	quite	similar	in	rank	and	size,	both	
being	situated	in	the	western,	more	developed,	part	of	Romania.	Nevertheless,	
while	local	economy	of	Cluj-Napoca	is	mainly	defined	by	the	high	density	of	small	
and	medium	size	enterprises,	Timișoara	is	well	known	for	its	early	foreign	direct	
investments	and	the	headquarters	of	several	important	multi-national	companies.	
Hence,	the	better	performance	of	Cluj-Napoca	can	be	interpreted	as	a	consequence	
of	the	more	dynamic	local	entrepreneurial	ecosystem	(Huggins,	Thompson	2015;	
Williams,	Vorley	2014).

In	order	to	better	understand	the	urban	resilience	and	the	connections	between	
different	facets	of	it,	as	well	as	to	secure	an	improved	comprehension	of	previous	
results,	we	proceeded	to	the	analysis	of	the	relation	between	resilience	capacity	
and	resilience	performance.	Furthermore,	for	a	better	assessment,	we	introduced	
one	complementary	measure	of	resilience	performance:	the	share	of	employment	
in	secondary	and	tertiary	sectors,	both	during	and	in	the	aftermath	of	the	crisis.	
These	indicators	allowed	us	to	spot	the	structural	changes	occurred	during	the	cri-
sis,	which	are	more	relevant	for	measuring	the	adaptive	or	evolutionary	resilience.	

The	correlation	matrix	employed	to	assess	the	relationship	between	resilience	
capacity	and	resilience	performance	is	presented	in	Table	3.	The	resistance	index	
displays	significant	positive	correlation	to	the	resilience	capacity	index,	as	well	
as	to	its	social	and	economic	component.	Meanwhile	the	recovery	index	is	more	
intensely	correlated	to	the	social	resilience	capacity	component.	Recovery	index	
is	negatively	correlated	with	the	industrial	employment,	thus	enhancing	the	rel-
evance	of	social	factors	in	explaining	resilience	as	well	as	the	relevance	of	tertiary	
employment	dynamics	as	a	measure	of	resilience	performance.

There	is	no	significant	association	between	the	evolution	of	industrial	employ-
ment	during	the	two	phases	(IND%08–11	and	IND%11–16)	and	spatial	resilience	
capacity	(SRCI).	The	same	result	holds	for	the	relationship	between	the	evolution	
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of	industrial	employment	and	each	of	the	three	domains	of	resilience	capacity	
(Econ_Res,	SD_Res,	EC_Res).	On	the	contrary,	there	is	a	strong	and	significant	as-
sociation	between	the	evolution	of	tertiary	employment	after	crisis	(SERV%11–16)	
and	spatial	resilience	capacity	(SRCI)	which	suggests	that	cities	with	higher	re-
silience	capacity	also	displayed	a	more	intense	restructuring	to	tertiary	sector.	It	
seems	that	most	of	the	association	is	due	to	the	Economic	resilience	(Econ_Res)	
and	the	Social-demographic	resilience	(SD_Res),	the	latest	being	the	best	predictor	
of	the	evolution	of	tertiary	employment	(r	=	0.6),	while	the	Environmental	and	
community	resilience	(EC_Res)	is	not	significantly	correlated.	Our	findings	sustain	
the	results	documented	in	the	literature	on	post-socialist	cities	in	Central	and	
Eastern	Europe,	which	suggest	that	increasing	the	level	of	economic	and	social-
demographic	resilience	(increasing	the	level	of	education	attainment,	the	access	
to	health	care,	along	with	increasing	incomes	and	the	out	of	poverty	rate)	could	
foster	structural	changes	to	tertiarization	(Kreja	2004;	Garb,	Dybicz	2006;	Jakovcic	
2008;	Sandu	2019).

Given	the	intensity	of	the	relation	between	resilience	performance	(measured	
as	tertiary	sector	dynamics	–	SERV%11–16)	and	the	Social-demographic	resilience	
(SD_Res),	we	chose	to	further	explore	the	spatial	patterns	of	this	relation	through	
the	map	presented	in	Figure	5.	The	color	selection	indicates	the	deviation	of	se-
lected	cities	towards	the	employment	in	tertiary	sector	(brown,	red),	or	towards	

Table 3 – Correlation matrix

SRCI 1
Econ_Res 0.897 1
SD_Res 0.867 0.642 1
EC_Res 0.261 0.187 –0.117 1
Resist Index 0.421 0.313 0.395 0.172 1
Recov index 0.374 0.241 0.420 0.054 0.434 1
IND%08–11 –0.022 –0.140 0.110 –0.093 0.167 0.043 1
IND%11–16 –0.076 –0.077 –0.160 0.225 –0.192 –0.269 0.183 1
SERV%08–11 0.206 0.250 0.150 0.000 0.356 0.075 0.195 –0.185 1
SERV%11–16 0.539 0.319 0.672 –0.029 0.279 0.213 0.095 –0.057 0.137 1

SRCI Econ_Res SD_Res EC_Res Resist Index Recov index IND%08–11 IND%11–16 SERV%08–11 SERV%11–16

SRCI – Spatial Resilience Capacity Index
Econ_Res – Economic resilience
SD_Res – Social-demographic resilience
EC_Res – Environmental and community resilience
Resist Index – Resistance Index
Recov index – Recovery Index
IND%08–11 – Evolution of employment in secondary sector (2008–2011)
IND%11–16 – Evolution of employment in secondary sector (2011–2016)
SERV%08–11 – Evolution of employment in tertiary sector (2008–2011)
SERV%11–16 – Evolution of employment in tertiary sector (2011–2016)
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social-demographic	resilience	(blue).	An	evident	concentration	of	cities	with	
deviation	towards	social-demographic	resilience	can	be	observed	in	the	southern	
part	of	the	country.

With	regard	to	the	number	of	smart	initiatives,	it	can	be	observed	a	clear	devia-
tion	of	“smarter”	cities	towards	employment	in	the	tertiary	sector.	Within	the	
selected	cities	that	invested	in	smart	projects,	there	are	two	dominant	categories:	
cities	with	high	social	resilience	that	also	have	a	more	obvious	transformation	
towards	tertiarisation	(Cluj-Napoca,	Bucharest,	Alba	Iulia,	Timișoara,	Iași,	Brașov)	
and	cities	that,	even	though	they	underwent	similar	transformations,	they	still	
have	a	comparatively	lower	(but	increasing)	social	resilience	capacity	(Arad,	Deva-
Hunedoara,	Piatra	Neamț).

3.3. Exploring the statistical relationship between smart city initiatives and resilience

This	section	focuses	on	the	links	between	smart	city	initiatives	and	urban	resil-
ience	in	Romanian	medium	and	big	cities.	The	issue	has	not,	to	our	knowledge,	
been	explored	in	a	quantitative	manner	yet.	We	investigated	this	relation	in	two	
steps	that	correspond	to	the	main	hypotheses	raised	by	this	research.	Firstly,	we	
looked	at	the	statistical	correlation	between	Spatial	Resilience	Capacity	Index	
(SRCI),	calculated	for	2013,	and	the	number	of	smart	city	initiatives	afterwards.	
Then	we	looked	at	the	statistical	relationship	between	resilience	performance	
during	the	crisis	(2008–2011)	and	the	number	of	smart	city	initiatives,	as	well	
as	at	the	correlation	between	outcome	resilience	during	the	bounce-back	period	
(2011–2016)	and	the	number	of	smart	city	initiatives.	

Fig. 5 – Evolution of employment in tertiary sector (2011–2016) vs Social-demographic resilience
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3.3.1. Smart city initiatives vs. Spatial Resilience Capacity Index

The	first	hypothesis,	related	to	the	positive	statistical	relationship	between	re-
silience	capacity	and	smart	city	initiatives,	is	validated	to	a	significant	extend	by	
the	results	outlined	in	Table	4	and	Figure	6.	Pearson	correlation	coefficients	show	
that	the	Spatial	Resilience	Capacity	Index	(and	especially	its	social-demographic	
dimension)	significantly	explains	some	of	the	variation	in	the	number	of	smart	
projects	initiatives	(Table	4).	The	lack	of	any	significant	correlation	in	the	case	of	
economic	and	environmental	components	of	the	resilience	capacity	could	also	
be	explained	by	very	poor	data	concerning	the	number	of	smart	city	initiatives,	
as	well	as	by	the	fact	that	Romanian	cities	are	still	in	an	incipient	phase	towards	
implementing	smart	projects.	

Certain	patterns	can	be	identified	from	a	territorial	perspective	(Fig.	6).	Overall,	
Romanian	cities	displaying	a	higher	resilience	capacity	did	implement	more	smart	
projects	(red	colour	on	the	map),	while	the	least	resilient	ones	implemented	a	limited	
number	of	smart	projects	(blue	colour	on	the	map).	The	high	number	of	red	and	blue	
coloured	cities	on	our	visual	representation	seems	to	sustain	the	overall	pattern.

Nevertheless,	there	are	also	intriguing	examples	of	resilient	cities	with	few	
smart	projects	(mango	colour)	or	less	resilient	cities	with	relatively	numerous	
smart	projects	(lemongrass	colour).	The	former	category	includes	only	three	cities	
that	recorded	a	below	average	resilience	capacity	in	2013,	but	performed	rather	
well	in	implementing	smart	projects	(Deva-Hunedoara,	Arad	and	Turda).	They	are	
all	situated	in	the	western	part	of	Romania	(North-Western	and	Western	regions),	
in	the	proximity	of	cities	that	were	both	resilient	and	oriented	towards	smart	city	
projects	(Cluj	Napoca,	Timișoara,	Alba	Iulia).	This	territorial	pattern	suggests	that	

Fig. 6 – Smart City Projects and Spatial Resilience Capacity Index
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spatial	spill	over	effects	in	implementing	smart	city	projects	may	exist.	On	the	
other	hand,	there	are	8	cities	that	recorded	above	average	resilience	capacity	in	
2013	but	have	not	taken	steps	toward	implementing	smart	city	initiatives	(Craiova,	
Pitești,	Târgu	Mureș	–	mango	colour).	All	these	cities	(exept	for	Târgu	Mureș	and	
Bistrița),	are	located	in	the	extra-Carpathian	space.	

3.3.2. Smart city initiatives vs. resilience performance

The	second	hypothesis	concerns	the	statistical	relationship	between	the	resilience	
performance	and	the	number	of	smart	city	initiatives.	Resilience	performance	
has	been	assessed	by	computing	Ron	Martin’s	Resilience	Performance	Index	on	
the	number	of	employees	in	secondary	(industry)	and	tertiary	(services)	sectors	
during	both	the	resistance	(2008–2011)	and	the	recoverability	periods	(2011–2016).	
Furthermore,	percentage	change	in	employment	by	sector	and	by	period	have	
been	computed	and	tested	against	the	number	of	smart	city	projects	initiatives.

During	the	resistance	period	(2008–2011),	all	cities	display	a	general	decrease	
in	the	number	of	employees	in	industry,	along	with	only	a	small	increase	in	ser-
vices	(Fig.	7).	However,	following	the	year	2011,	the	“low-tech”	industrial	sector	
underwent	a	revival,	especially	in	cities	that	were	not	interested	at	all	in	innova-
tive	smart	projects.	Employment	in	services	reported	higher	fluctuations	during	
the	recovery	period,	especially	in	cities	which	implemented	smart	projects.	No	
major	differences	in	employment	variations	between	“smartest”	cities“	and	the	
rest	seems	to	emerge	at	first	glance.	However,	some	interesting	patterns	emerge	
when	taking	a	closer	look	at	the	correlation	between	the	recoverability	/	resistance	
after	the	crisis	and	the	number	of	implemented	smart	projects.	(Fig.	8).

The	most	resistant	cities	during	crisis	were	also	those	which	chose	the	“smart	
path”	afterwards	(>	10	smart	projects	per	city).	They	underwent	deep	transforma-
tions	during	the	crisis,	and	the	after-crisis	recovery	meant	a	transition	not	only	to	
a	smarter	model,	but	also	to	another	urban	functional	structure.	By	contrary,	cities	
that	did	not	follow	the	“smart	path”	were	among	the	least	resistant	and	kept	their	
development	pattern,	being	locked-in	a	pre-set	trajectory,	without	the	chance	

Table 4 – Pearson correlation coefficients (number of smart projects against different measures of 
urban resilience capacity)

Variables related to urban resilience Sqrt (No. of smart projects)

Spatial Resilience Capacity Index (standardised) 0.305**
Economic resilience (standardised) 0.189
Social-demographic resilience (standardised) 0.475**
Environmental and community resilience (standardised) –0.268

** p < 0.05
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(and/or	the	resources)	to	innovate	or	to	use	other	opportunities.	Furthermore,	
those	cities	that	did	not	implement	smart	projects	proved	to	be	by	far	the	least	
resilient	during	the	recovery	period.

From	a	territorial	perspective,	the	results	show	that	cities	tend	to	cluster	based	
on	their	number	of	smart	initiatives	and	their	resilience	performance	index	during	
recoverability	period	(Fig.	9):	the	cities	which	are	both	the	most	resilient	and	the	
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most	dynamic	in	implementing	smart	initiatives	are	to	be	found	in	Transylvania,	
whilst	the	ones	that	are	both	the	least	resilient	and	that	have	implement	the	low-
est	number	of	smart	projects	are	to	be	found,	without	exception,	in	the	extra-
Carpathian	space	(Moldavia	and	Valachia).

4. Conclusions

The	present	paper	first	inquired	the	geography	of	urban	resilience	and	city	“smart-
ness”	in	Romania.	It	then	analysed	the	statistical	relationship	between	three	dif-
ferent	components	of	urban	resilience	and	the	number	of	smart	city	initiatives.	
The	authors	investigated,	on	the	one	hand,	if	cities	displaying	a	high	resilience	
capacity	were	also	more	involved	in	implementing	smart	city	projects	and,	on	
the	other	hand,	whether	the	urban	areas	which	performed	better	in	recovering	
from	the	latest	economic	crisis	were	also	more	likely	to	develop	and	implement	
smart	city	projects.	A	multifaced	concept	hard	to	operationalize,	the	resilience	was	
assessed	from	two	perspectives:	resilience	capacity	(adapting	RCI	to	Romanian	
realities	–	SRCI)	and	resilience	performance	(using	Ron	Martin’s	model)	divided	in	
resistance	to	economic	crisis	and	recoverability	after	the	crisis.	Both	perspectives	
on	resilience	have	given	complex	pictures	on	the	potential	of	cities	to	resist,	adapt	
and	transform	after	the	crisis.

Our	first	hypothesis,	related	to	the	statistically	positive	relationship	between	
resilience	capacity	and	smart	city	initiatives,	was	validated	only	to	a	very	limited	
extent.	The	second	hypothesis,	related	to	the	relationship	between	resilience	per-
formance	and	smart	city	initiatives,	was	validated	to	a	higher	extent,	as	most	of	the	

Fig. 9 – Smart City Projects vs Resilience performance index (Recoverability)



418 GEOGRAFIE 125/4 (2020) / A. BĂNICĂ, M. EVA, E. CORODESCU-ROȘCA, B.-C. IBĂNESCU ET AL.

cities	that	had	a	good	recoverability	after	the	crisis	also	invested	in	technological	
innovation	or	smart	projects.	The	findings	pinpoint	at	social-demographic	resil-
ience	capacity	and	at	the	accelerated	tertiarisation	of	cities	as	significant	drivers	
of	the	transition	towards	smart	cities	in	Romania.	After	the	economic	crisis,	the	
social	vectors	were	fundamental	in	conducting	cities	towards	a	new	regeneration	
phase	of	adaptive	cycle,	by	sustaining	smart	initiatives.	The	cities	that	had	suf-
fered	the	most	severe	impact	of	crisis	have	also	invested	the	most,	afterwards,	in	
smart	initiatives,	succeeding	in	bouncing	back	and	adapting	to	the	new	context.	
By	contrary,	the	cities	that	were	the	most	resistant	seem	to	remain	locked-in	their	
former	development	path,	to	maintain	their	industrial	profile	and	did	not	make	
many	(or	any)	steps	towards	investing	in	smart	initiatives.

The	findings	present	practical	use	for	urban	policy	makers	in	their	quest	for	ur-
ban	“smartness”	and	resilience	building.	As	the	application	of	the	smart	city	con-
cept	in	Romania	is	rather	recent	and	the	current	smart	initiatives	have	integrated	
to	a	lesser	extent	the	economic	and	environmental	domains,	focusing	more	on	
infrastructure	and	social	amenities,	it	is	too	early	to	assess	the	long-term	efficiency	
of	smart	initiatives	from	the	point	of	view	of	urban	resilience.	Nevertheless,	the	
preliminary	results	of	this	study	suggest	the	importance	of	better	adapting	the	
smart	urban	innovation	according	to	the	local	conditions	in	order	to	grant	more	
coherency	and	effectiveness	in	sustaining	urban	resilience.
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