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ABSTRACT	

Today,	 the	 humanitarian	 sector	 is	 faced	with	 the	 interplay	 of	 several	 challenges:	 The	

world	is	increasingly	becoming	urbanized	and	cities	are	rapidly	expanding	into	megaci-

ties	and	metacities.	At	the	same	time	it	is	confronted	with	a	heightened	disaster	risk	that	

affects	the	urban	realm	in	particular.	This	is	due	to	rising	exposure	of	the	urban	to	natu-

ral	hazards,	which	are	exacerbated	by	climate	 change,	 coupled	with	vulnerabilities	 in-

herent	in	urban	realms.	Nonetheless,	the	humanitarian	sector	has	been	exhibiting	diffi-

culties	in	dealing	with	the	complexities	of	urban	realms.		

Therefore,	the	theoretical	framework	of	this	thesis	discusses	the	added	value	of	adopt-

ing	 a	 system	 theoretical	 approach	 to	 the	 study	 of	 urban	 systems	 for	 identifying	what	

factors	render	an	urban	system	resilient	and	which	ones	render	it	vulnerable.	At	which	

critical	point	can	an	urban	system	fail,	resulting	in	a	humanitarian	disaster?	

In	order	to	analyse	what	role	humanitarian	action	can	then	play	as	system	preserver,	a	

case	study	was	conducted	on	the	specific	case	of	Jakarta	and	its	vulnerability	to	flooding.	

For	 this	 purpose	 ten	 interviews	were	 undertaken:	 Seven	 interviews	with	 representa-

tives	of	humanitarian	organisations	that	had	notable	involvement	in	past	flood	respons-

es,	one	interview	with	the	Head	of	Department	of	Disaster	Prevention	and	Preparedness	

at	 the	 Jakarta	Regional	Disaster	Management	Agency	and	 two	 further	 informal	discus-

sions	with	former	staff.	

The	main	conclusions	were	that,	in	order	to	be	resilient	cities	should	exhibit	properties	

of	complex	adaptive	systems.	The	role	that	humanitarian	organisations	play	in	strength-

ening	these	properties	in	the	specific	case	of	Jakarta	is,	within	their	limitations,	of	crucial	

importance	for	the	overall	functioning	of	Jakarta’s	flood	preparedness	system.	

	 	



	 2	

	
PREFACE	

The	thesis	at	hand	is	the	result	of	a	long	adventurous	journey.	A	journey	filled	with	ups	

and	downs	that	repeatedly	confronted	me	with	new	challenges.	I	would	like	to	thank	a	

number	of	people	that	have	given	me	great	support	in	these	past	couple	of	months	and	

have	made	the	trip	a	little	bit	less	rocky.	

First	of	all,	I	would	like	to	thank	my	supervisor	Dr.	Lisbeth	Larsson	Lidén	for	guiding	me	

as	 well	 as	 for	 providing	 me	 with	 very	 helpful	 feedback	 and	 giving	 me	 reassurance	

throughout	the	thesis	writing	process.	I	would	also	like	to	thank	my	second	supervisor	

Prof.	Dr.	Andrej	Zwitter	as	well	as	Amaranta	Luna	Arteaga	for	giving	me	the	opportunity	

of	carrying	out	the	research	for	my	case	study.		

A	 big	 thank	 you	 also	 goes	 to	my	 interview	 participants,	 without	 whom	 this	 research	

would	not	have	been	possible.	

I	would	also	like	to	express	my	gratitude	towards	my	family	and	especially	my	parents,	

who	have	given	me	the	opportunity	of	participating	in	this	Master’s	program	in	the	first	

place.	

Last	but	not	 least,	 I	would	 like	 to	 thank	my	overly	patient	partner	Marco,	who	has	 in-

vested	an	incredible	amount	of	time	and	energy	into	supporting	me	especially	through-

out	the	moments	I	was	struggling	the	most.	 	



	 3	

	
ACRONYMS	 	

BNPB	 	 Badan	Nasional	Penanggulangan	Bencana	

(Indonesian	National	Board	for	Disaster	Management)		

BPBD	 	 Badan	Penanggulangan	Bencana	Daerah		

(Provincial	Disaster	Management	Agency)	

ACF	 	 Action	Contre	la	Faim	

CAS	 	 Complex	Adaptive	Systems	

CASt	 	 Complex	Adaptive	Systems	theory	

CRS	 	 Catholic	Relief	Services	

DKI		 	 Daerah	Khusus	Ibukota	Jakarta	

	 	 (Special	Capital	City	District	of	Jakarta)	

EWS	 	 Early	Warning	System	

GST	 	 General	Systems	Theory	

HFI	 	 Humanitarian	Forum	Indonesia	 	

LDD	 	 Lembaga	Daya	Dharma	

MDMC		 Muhammadiyah	Disaster	Management	Center	

PI	 	 Plan	International	

PMI	 	 Palang	Merah	Indonesia	

PU	 	 Dinas	Pekerjaan	Umum		

(Ministry	of	Public	Works)	

SOP	 	 School	Operational	Plan	

STC	 	 Save	the	Children	

UNOCHA	 United	Nations	Office	for	the	Coordination	of	Humanitarian	Affairs	

WV	 	 World	Vision	

	

	 	



	 4	

TABLE	OF	CONTENTS	

	

ABSTRACT	.........................................................................................................................................	1	

PREFACE	.............................................................................................................................................	2	

ACRONYMS	........................................................................................................................................	3	

TABLE	OF	CONTENTS	.....................................................................................................................	4	
	

1	 Introduction	...............................................................................................................................	6	
1.1	 The	Research	Process	...................................................................................................................	7	
1.1.1	 Aim	and	Research	Objectives	..............................................................................................................	7	
1.1.2	 Research	questions	..................................................................................................................................	7	
1.1.3	 Previous	Research	and	Relevance	to	Humanitarian	Action	Field	.......................................	8	
1.1.4	 Methodology	...............................................................................................................................................	8	
1.1.4.1	 Sampling	procedure	........................................................................................................................................	10	
1.1.4.2	 Data	Analysis	.....................................................................................................................................................	11	

1.1.5	 Limitations	.................................................................................................................................................	11	
1.1.6	 Ethical	Considerations	..........................................................................................................................	12	
1.1.7	 Thesis	Outline	...........................................................................................................................................	12	

	

2	 Theoretical	Framework	.......................................................................................................	14	
2.1	 Urbanization	and	Disaster	Risk	...............................................................................................	14	
2.2	 A	System	Theoretical	Approach	to	Urban	Complexity	.....................................................	18	
2.2.1	 Defining	Systems	.....................................................................................................................................	18	
2.2.2	 Systems	Theory	–	An	Outline	.............................................................................................................	19	
2.2.3	 Complex	Adaptive	Systems,	CAS	......................................................................................................	21	
2.2.4	 Urban	Complexity	and	Understanding	Cities	as	CAS	..............................................................	22	

2.3	 Vulnerability	and	Resilience	of	Complex	Urban	Systems	...............................................	24	
2.3.1	 Urban	Vulnerability	...............................................................................................................................	24	
2.3.2	 Disaster	Resilience	of	Urban	CAS	.....................................................................................................	27	
2.3.3	 Key	CAS	Concepts	to	Study	Urban	Disaster	Resilience	..........................................................	30	
2.3.3.1	 Anticipation	........................................................................................................................................................	30	
2.3.3.2	 Feedback	Loops	and	Adaptation	...............................................................................................................	31	
2.3.3.3	 Emergence	and	Aggregate	Behaviour	.....................................................................................................	32	

2.3.4	 Urban	Systems	Failure	and	Humanitarian	Disasters	..............................................................	32	
2.4	 Summarizing	the	Theoretical	Framework	..........................................................................	34	

	

3	 Case	Study:	Flood	Preparedness	in	Jakarta	...................................................................	35	
3.1	 City	Profile	of	Jakarta:	Urbanization	and	Flood	Risk	.......................................................	35	
3.1.1	 The	Megacity	Jakarta	.............................................................................................................................	35	
3.1.2	 The	Flooding	Hazard	in	Jakarta	........................................................................................................	37	
3.1.3	 Perceived	Risk	of	Flooding	for	Jakarta	Today	............................................................................	39	



	 5	

3.2	 Flood	Response	in	Jakarta:	Experiences	from	2007	and	2013	.....................................	41	
3.2.1	 Flooding	in	2007	.....................................................................................................................................	41	
3.2.2	 Flooding	in	2013	.....................................................................................................................................	43	

3.3	 The	Current	Flood-Preparedness-System	in	Jakarta	.......................................................	44	
3.3.1	 Structural	Flood	Mitigation	Measures	by	the	Government	..................................................	44	
3.3.2	 Flood	Preparedness	Strategies	of	Humanitarian	Organisations	........................................	45	
3.3.2.1	 Safe	Schools	Initiative:	School-based	DRR	............................................................................................	46	
3.3.2.2	 Community-based	Disaster	Preparedness	...........................................................................................	48	
3.3.2.3	 SiGAP:	Strengthening	Government’s	Ability	towards	Disaster	Preparedness	......................	49	
3.3.2.4	 Preparing	for	Emergency	to	Reduce	the	Risk	of	Disaster	..............................................................	49	

3.3.3	 Emergency	Response	Preparedness	..............................................................................................	50	
3.3.3.1	 Coordination	and	Collaboration	................................................................................................................	51	
3.3.3.2	 Communication	.................................................................................................................................................	53	
3.3.3.3	 Monitoring	and	Early	Warning	System	..................................................................................................	53	
3.3.3.4	 Trigger	for	Flood	Response	Intervention	..............................................................................................	55	
3.3.3.5	 Prepositioned	Stocks	......................................................................................................................................	55	

3.4	 Summarizing	the	Empirical	Findings	....................................................................................	55	
	

4	 Discussion	.................................................................................................................................	57	
4.1	 Jakarta	and	the	Floods:	Complexity	and	Vulnerability	....................................................	57	
4.2	 Humanitarian	Actors:	Vital	for	Jakarta’s	Flood	Resilience?	...........................................	58	
4.2.1	 Anticipation	–	Proactive	and	Reactive	Resilience	.....................................................................	59	
4.2.2	 Feedback	Loops	and	Adaptation:	.....................................................................................................	62	
4.2.3	 Emergence	and	Aggregate	Behaviour	............................................................................................	63	

4.3	 Limitations	of	Discussion	..........................................................................................................	66	
	

5	 Conclusion	and	Recommendations	..................................................................................	67	
	

BIBLIOGRAPHY	..............................................................................................................................	70	
	

APPENDICES	....................................................................................................................................	76	
Appendix	I:	Interview	Consent	Form	................................................................................................	76	
Appendix	II:	Semi-structured	Interview	Questions	.....................................................................	77	
Appendix	III:	Interview	Participants	................................................................................................	79	

	
	 	



	 6	

1 Introduction	

“The	more	we	understand	the	causes	and	consequences	of	risk	generation	and		
accumulation,	the	better	we	will	be	able	to	adapt,	mitigate	and	prevent	in	the	future,	

whatever	that	future	may	have	in	store	for	us.”	
	–	Margareta	Wahlstrom,	UNISDR	

	

The	humanitarian	sector	is	confronted	with	a	number	of	challenges.	For	a	start,	destruc-

tive	extreme	weather	events	are	increasing	in	intensity	and	occurrence.	This	stressor	is	

exacerbated	 by	 environmental	 degradation	 and	 the	 phenomenon	of	 climate	 change.	A	

further	 great	 challenge	 lies	 in	 the	 current	 demographic	 and	 socioeconomic	 develop-

ments,	 like	 population	 growth	 and	 rapid	 unplanned	 urbanization,	 accompanied	 by	 an	

informalization	 of	 settlements	 and	 labour.	Dealing	with	 these	 issues	 in	 isolation	 is	 al-

ready	a	very	difficult	task.	However,	we	are	faced	with	the	interplay	of	these	stressors,	

which	increases	both	exposure	and	vulnerability	of	urban	agglomerations	(and	especial-

ly	megacities)	to	natural	hazards.	 In	other	words,	the	interplay	of	these	stressors	fuels	

the	potential	 for	natural	 hazards	hitting	 vulnerable	 grounds	 and	 turning	 into	 vast	hu-

manitarian	disasters.	As	such,	we	are	currently	observing	a	shift	of	crises	to	urban	areas	

–	a	development	that	highlights	the	need	for	the	humanitarian	sector	to	adapt	its	work	

in	order	to	reduce	the	amount	of	potential	damage	and	to	prevent	disasters	(Earle,	2016,	

p.77).	

	

Urban	realms	are	challenging	the	humanitarian	sector	that	has	developed	in	rural	con-

texts	 (Campbell,	 2016,	 p.8).	 Through	 their	 density,	 diversity	 and	 dynamics,	 they	 are	

characterized	by	a	high	level	of	complexity	that	increases	the	difficulty	for	humanitari-

ans	to	responding	in	an	effective	way.	In	fact	the	humanitarian	sector	seems	to	be	lack-

ing	the	required	understanding	of	and	the	appropriate	tools	for	the	urban	context.	This	

could	be	seen	in	the	earthquake	of	Port-au-Prince	in	2011	just	to	name	one	example.	

A	system	theoretical	approach	and	especially	lessons	taken	from	Complex	Adaptive	Sys-

tems	theory	may	help	us	to	get	a	better	grasp	of	urban	realms.	Ultimately,	a	better	un-

derstanding	of	how	urban	systems	 function	as	well	as	how	urban	systems	 fail,	 can	 in-

form	the	humanitarian	sector	on	how	to	work	with	them	and	on	how	to	better	prepare	

for	crises	(Earle,	2016,	p.83).	
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1.1 The	Research	Process	

1.1.1 Aim	and	Research	Objectives		

The	aim	of	this	thesis	is	to	analyse	in	what	ways	humanitarian	actors	can	contribute	to	

the	preservation	of	complex	urban	systems	in	the	face	of	natural	hazards	and	increased	

vulnerability,	in	order	to	prevent	a	systemic	collapse,	i.e.	a	humanitarian	disaster.		

To	 approach	 this	 question	 the	 first	 objective	 of	 this	 research	 is	 to	 deduct	 some	 im-

portant	lessons	from	Complex	Adaptive	Systems	theory	(CASt)	and	to	apply	them	to	the	

study	of	urban	resilience.		

The	second	objective	is	to	examine	the	specific	case	of	Jakarta:	A	number	of	factors	ren-

der	Jakarta	highly	vulnerable	to	the	risks	of	flooding.	The	purpose	of	the	empirical	part	

of	this	research	is	to	see	how	humanitarian	organisations	deal	with	this	pressing	issue	

and	 in	what	ways	 they	prepare	 to	prevent	humanitarian	disasters	 related	 to	 flooding.	

The	aim	 is	 to	position	humanitarian	organisations	within	 Jakarta’s	 flood	preparedness	

system:	What	role	do	they	play	in	strengthening	it	and	are	they	a	crucial	component	of	

it?	What	are	the	weaknesses	of	Jakarta’s	current	flood	preparedness	system	and	where	

can	loopholes	be	identified?	The	ultimate	goal	is	to	potentially	deduct	some	lessons	from	

the	case	of	Jakarta	that	might	be	transferable	to	other	urban	contexts.	

1.1.2 Research	questions	

The	main	research	questions	are:	

	

What	 role	 does	 humanitarian	 action	 play	 in	 fostering	 resilience	 of	 the	 complex	 urban	

system	of	Jakarta	in	the	face	of	a	flood	hazard?	To	what	extent	do	humanitarian	organi-

sations	function	as	urban	system	preservers	in	a	flood	disaster	risk	situation?	

	

In	 order	 to	 answer	 these	 main	 research	 questions	 the	 following	 sub-questions	 were	

formulated:	

1. What	characteristics	does	an	urban	system	need	to	have	in	order	to	be	resilient?		

2. Based	on	the	case	of	Jakarta,	what	strategies	do	humanitarian	organisations	ap-

ply	to	strengthen	the	resilience	of	complex	urban	systems?	

3. What	are	possible	intervention	points	to	prevent	a	systems	collapse,	i.e.	a	human-

itarian	disaster?	
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1.1.3 Previous	Research	and	Relevance	to	Humanitarian	Action	Field	

A	large	amount	of	research	has	been	done	on	the	vulnerability	as	well	as	the	exposure	of	

(mega)	cities	to	natural	hazards	(some	examples	include	Mitchell,	1999;	Wamsler,	2014;			

Wamsler,	Brink	and	Rivera,	2013;	Hall,	2009;	Peters	et	al.,	2015).	 	The	research	identi-

fies	a	heightened	disaster	risk	for	our	global	cities,	attributable	to	slow-onset	and	sud-

den-onset	hazards,	 exacerbated	by	 climate	 change,	 as	well	 as	 to	 the	 vulnerability	 that	

our	cities	and	especially	megacities	carry	towards	hazards.	This	has	serious	implications	

for	 the	humanitarian	sector,	 as	 the	majority	of	 the	world’s	population	 is	now	 living	 in	

ever-growing	 cities,	 which	 increases	 the	 risk	 of	 huge	 human	 losses.	 Thus,	 among	 the	

humanitarian	 community	 it	 has	been	widely	 acknowledged	 that	more	effort	has	 to	be	

put	into	increasing	preventative	measures	and	thus	into	fostering	resilience.		

	

However,	research	has	also	identified	that	having	developed	in	rural	settings	and	in	ref-

ugee	 camps,	 the	 humanitarian	 sector	 is	 currently	 ill-prepared	 to	 deal	with	 and	 strug-

gling	to	adapt	to	the	urban	context	(see	Campbell,	2016,	p.6;	Earle,	2016;	Carpenter	and	

Grünewald,	2016).	Without	doubt	this	is	a	pressing	concern	for	the	humanitarian	field.	

Nevertheless,	the	academic	focus	on	how	to	best	approach	urban	realms	has	been	quite	

limited	so	far.	Some	scholars	have	highlighted	the	added	value	of	analysing	urban	con-

texts	 through	 a	 systems	 theoretical	 lens,	 as	 it	 helps	 untangling	 complexity	 (important	

examples	 include	 Campbell,	 2016;	 McGranahan	 et	 al.,	 2005;	 da	 Silva,	 Kernaghan	 and	

Luque,	2012;	Bai	et	al.,	2016).	Now	the	challenge	lies	in	understanding	what	role	human-

itarian	actors	can	and	should	play	in	urban	contexts	that	already	have	their	own	systems	

in	place.	Thus,	this	thesis	aims	at	making	a	small	contribution	to	the	emerging	literature	

on	humanitarian	action	in	the	urban	realm.	

1.1.4 Methodology	

Since	in	a	wider	sense	the	aim	of	this	thesis	is	to	understand	the	social	world	by	examin-

ing	the	interpretation	of	that	world	by	its	participants,	a	qualitative	research	approach	

was	adopted	(Bryman,	2012,	p.380).		

The	thesis	builds	on	a	strong	conceptual	section,	which	is	based	on	a	thorough	literature	

review	and	provides	answers	to	sub-question	one.	For	this	part	of	the	thesis	academic	

papers,	scientific	journal	articles	and	practitioner	studies	on	the	application	of	a	system	

theoretical	 and	 especially	 CAS	 theoretical	 lens	 to	 the	 urban	 context	were	 analysed.	 It	
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aims	to	illustrate	the	concepts	of	urban	vulnerability	and	urban	disaster	resilience	and	

to	 position	 humanitarian	 disasters	 in	 the	 lifecycle	 of	 a	 CAS.	 According	 to	 Gray	 (2014,	

p.16)	concepts	“are	abstract	ideas	that	form	the	building	blocks	of	hypothesis	and	theo-

ries”.	 Three	 key	 concepts	 of	 CAS	 theory	 (anticipation,	 feedback	 loops	 and	 adaptation,	

emergence	and	aggregate	behaviour)	were	chosen,	in	order	to	get	a	better	understand-

ing	 of	 what	 characteristics	 resilient	 systems	 exhibit	 and	 of	 how	 strengthening	 these	

properties	can	therefore	be	seen	as	a	leverage	point	for	(humanitarian)	intervention.	

In	 order	 to	 fulfill	 the	 requirements	 of	 relevance	 and	 validity	 of	 the	 used	 sources,	 the	

heart	of	 the	 theoretical	 framework	developed	upon	 the	work	of	 leading	 scholars.	Fur-

thermore,	the	data	was	validated	through	a	process	of	triangulation,	meaning	that	mul-

tiple	sources	of	data	were	used	to	crosscheck	the	information	obtained	(Bryman,	2012,	

p.392).	

	

In	the	second	part	of	this	thesis	and	to	answer	sub-questions	two	and	three,	a	case	study	

on	the	role	of	humanitarian	organisations	in	the	flood	preparedness	of	Jakarta	was	con-

ducted.	For	 this	empirical	 section	a	mix	of	methods	was	chosen:	academic	papers	and	

organisational	reports	were	utilized	for	a	basic	understanding	of	the	nature	of	Jakarta’s	

flooding	problem.	To	identify	how	the	city	engages	in	flood	preparedness	and	which	role	

humanitarian	 organisations	play	 in	 this	 aspect,	 qualitative	 data	was	 collected	 through	

eight	semi-structured	interviews	and	two	informal	discussions	with	former	staff.	Seven	

interviews	were	conducted	with	representatives	of	national	and	international	humani-

tarian	organisations	and	one	with	the	Head	of	the	Disaster	Prevention	and	Preparedness	

Department	 at	 the	 Provincial	 Disaster	 Management	 Agency	 (Badan	 Penanggulangan	

Bencana	Daerah,	BPBD).	The	interviews	were	conducted	between	October	30th	and	No-

vember	15th	of	2017,	face	to	face	in	Jakarta	with	the	exception	of	one	interview	that	was	

arranged	over	Skype	 (see	Annex	 III,	p.79).	The	 interviews	were	carried	out	 in	English	

language	 and	 took	between	50	minutes	 and	1,3	 hours.	 A	 set	 of	 semi-structured	ques-

tions	was	 compiled	 in	 advance	 and	guided	 the	 interview	process	 (see	Annex	 II,	 p.77).	

This	 approach	 was	 chosen	 to	 allow	 for	 some	 flexibility	 in	 the	 sequence	 of	 questions	

asked	 and	 for	 some	 room	 to	 follow-up	 on	 issues	 the	 interviewee	 deemed	 important,	

while	 still	 allowing	 for	 comparability	of	 results	 (Bryman,	2012,	p.471).	 It	 furthermore	

enabled	the	researcher	to	take	up	issues	addressed	by	previous	informants	and	address	

them	to	participants	in	following	interviews.	
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1.1.4.1 Sampling	procedure	

According	to	Bryman	(2012,	p.418)	most	qualitative	research	 includes	purposive	sam-

pling.	The	aim	of	purposive	sampling	is	to	select	participants	in	a	strategic	way,	as	the	

sample	 should	 be	 of	 relevance	 to	 the	 research	 questions	 (ibid.).	 Criterion	 sampling	 is	

one	type	of	purposive	sampling	that	involves	the	sampling	of	all	units	that	meet	a	par-

ticular	criterion	(ibid.).	Thus,	the	criterion	of	this	sample	selection	was	to	include	repre-

sentatives	of	humanitarian	organisations	that	have	a	strong	involvement	in	dealing	with	

the	flooding	issue	in	Jakarta.	This	should	ensure	the	relevance	of	the	sample	to	analyse	

what	 role	 humanitarian	 organisations	 play	 for	 Jakarta’s	 flood	 preparedness.	 It	 should	

subsequently	 provide	 the	 basis	 for	 drawing	 meaningful	 conclusions	 to	 the	 research	

questions.		

The	initial	sample	was	generated	by	contacting	a	number	of	organisations	via	Email	that	

could	be	identified	as	main	players	during	past	flood	responses	through	examination	of	

reports	and	newspaper	articles,	including	humanitarian	situation	reports,	issued	during	

past	 flood	 events.	 However,	 this	 effort	 proved	 to	 be	 rather	 challenging,	 as	 only	 a	 few	

stakeholders	would	respond	or	agree	to	participate.	Therefore,	at	 the	beginning	of	the	

research	stay	in	Indonesia,	the	researcher	also	reverted	to	the	NOHA	network	in	Jakarta.	

With	the	support	of	NOHA	alumni	working	in	Jakarta,	further	insights	into	which	organi-

sations	play	an	 important	role	 in	 the	 flooding	 issue	were	gained	and	relevant	contacts	

for	the	sample	were	made.	Through	this	technique	and	a	snowballing	approach,	mean-

ing	 that	 the	 sampled	participants	proposed	other	 relevant	participants	and	 these	pro-

posed	 further	 participants	 (Bryman,	 2012,	 p.424),	 the	 final	 research	 sample	 was	 at-

tained.		

In	order	to	obtain	a	valid	sample	size	–	although	limited	due	to	time	and	resource	con-

straints	–	the	researcher	crosschecked	with	UNOCHA’s	officer	in	charge	of	coordinating	

organisations	that	implement	Disaster	Risk	Reduction	programs	in	Indonesia,	to	also	get	

their	insight	on	who	the	relevant	humanitarian	stakeholders	for	flood	preparedness	are.		

According	 to	 the	UNOCHA	officer	 the	number	of	organisations	dealing	with	 flood	pre-

paredness	in	Jakarta	currently	amounts	to	an	estimated	15	to	20	organisations.	There-

fore,	 the	 research	 sample	 includes	approximately	half.	 It	 is	worth	mentioning	 that	 the	

organisations	and	informants	pointed	out	by	this	officer	as	being	relevant,	are	included	

in	this	sample.	
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1.1.4.2 Data	Analysis		

The	obtained	data	was	transcribed	and	a	thematic	coding	approach	was	chosen	for	re-

sult	 aggregation	 (Robson	 and	McCartan,	 2016,	 p.461).	 Using	 the	 program	Atlas.ti,	 the	

material	was	divided	into	categories	and	coded	accordingly,	allowing	for	the	aggregation	

of	recurring	themes.	This	process	was	followed	until	topical	saturation	was	reached	and	

no	further	themes	could	be	identified.	

1.1.5 Limitations		

Both	sections	of	this	thesis	have	some	limitations	that	should	be	clarified	at	this	point.	In	

the	theoretical	section,	the	study	of	urban	resilience	is	delimited	to	three	key	concepts	of	

CAS	theory,	mainly	because	of	time	and	length	constraints	of	this	thesis.	As	such,	apply-

ing	other	CAS	concepts	can	further	expand	the	study.	

As	for	the	empirical	section	the	study	is	geographically	delimited	to	the	city	of	Jakarta.	

This	carried	a	logistical	constraint	in	itself,	owing	to	Jakarta’s	extreme	traffic	situation.	It	

limited	the	amount	of	organisations	that	could	be	visited	during	the	research	stay,	due	

to	the	amount	of	time	needed	to	reach	their	offices.	It	is	also	limited	to	the	chosen	sam-

ple.	 Although	 the	 sample	 is	 of	 relevance	 to	 answer	 the	 research	 questions,	 the	 study	

cannot	 claim	 to	 be	 representing	 the	 entirety	 of	 humanitarian	 engagement	 in	 Jakarta’s	

flood	preparedness.	

A	 further	 limitation	 is	 that	 the	 research	was	 conducted	 in	English	 language	without	 a	

translator.	This	might	have	reduced	the	number	of	organisations	willing	to	participate	in	

the	research	and	has	challenged	the	mutual	understanding	during	the	interviews.	Once	

it	also	occurred	that	when	the	researcher	arrived	to	the	meeting,	more	people	than	ex-

pected	were	present	and	not	all	of	 them	spoke	English.	Therefore,	one	member	of	 the	

organisation	 was	 translating	 the	 questions	 to	 the	 other	 participants	 and	 the	 partici-

pants’	answers	to	the	researcher.	Some	information	may	have	been	lost	during	that	pro-

cess.	A	further	limiting	point	that	is	mention	worthy	regards	some	cultural	barriers	that	

challenged	the	communication	during	the	interviews.	Sometimes	getting	to	the	heart	of	

the	 issues	that	 the	organisations	are	and	were	facing	proved	to	be	difficult.	This	 is	be-

lieved	 to	be	attributable	 to	a	general	 conduct	of	addressing	problems	 in	a	much	more	

subtle	and	 indirect	way	than	the	researcher	was	accustomed	to	 from	the	own	cultural	

background.	
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It	is	furthermore	important	to	state	that	the	researcher	inevitably	carries	own	bias	and	

personal	 beliefs	 into	 the	 research,	 which	 impedes	 complete	 objectivity	 –	 a	 common	

characteristic	among	qualitative	research	(Sarantakos,	2005,	p.93).	

1.1.6 Ethical	Considerations	

In	 order	 to	 comply	 with	 the	 ethical	 research	 standards	 the	 following	 measures	 have	

been	taken	throughout	the	interview	procedure.	At	the	recruiting	stage,	potential	inter-

viewees	 were	 informed	 via	 Email	 that	 their	 participation	 was	 entirely	 voluntary	 and	

based	on	their	consent,	and	that	they	would	not	be	compensated	for	their	participation.	

Participants	were	also	 informed	that	the	 interview	would	be	audio	recorded	and	tran-

scribed,	but	 that	 they	would	get	an	opportunity	 to	 review	 the	 transcript,	before	 inclu-

sion	into	the	research.	Once	the	participants	had	agreed	to	a	meeting	either	via	Email	or	

by	phone	communication,	at	the	beginning	of	the	meeting	they	received	this	information	

once	more	in	written	form	(see	Annex	I,	p.76)	and	were	also	informed	that	they	had	the	

right	not	 to	answer	questions	or	 to	 stop	 the	 interview	at	 any	point.	Participants	were	

also	asked	to	give	their	written	consent	to	the	audio	recording	of	the	 interview	and	to	

the	use	of	their	position	and	the	name	of	their	organisation	in	the	further	process.		

After	the	interview	all	participants	received	the	transcripts	of	the	interviews	and	were	

given	the	opportunity	to	review	them	and	of	giving	their	final	consent	before	inclusion	

into	the	research.		

All	comments	and	responses	were	treated	confidentially	and	participants’	names	were	

not	reported	–	their	positions	and	their	organisations	however	are	identified	in	this	the-

sis,	after	they	consented	to	it.	At	the	stage	of	analysis	and	discussion	the	highest	level	of	

objectivity	was	aimed	at	being	maintained.	

1.1.7 Thesis	Outline	

In	the	theoretical	framework	(chapter	two)	the	current	process	of	urbanization	as	well	

as	the	increasing	number	and	intensity	of	natural	hazards	will	be	described	and	the	con-

clusion	that	disaster	risk	is	increasingly	urban	will	be	drawn.	In	a	further	step,	building	

on	the	work	of	other	scholars,	cities	will	be	defined	as	systems	and	more	specifically	as	

complex	adaptive	systems.	From	here	urban	vulnerability	and	urban	resilience	will	be	

discussed	 with	 a	 focus	 on	 three	 key	 concepts	 taken	 from	 Complex	 Adaptive	 Systems	

theory	(CASt)	and	their	added	value	for	understanding	disaster	resilience.	We	will	thus	
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look	at	how	a	natural	hazard	can	hit	vulnerable	grounds	in	an	urban	system	and	affect	

its	functioning	or	even	lead	to	a	potential	collapse	of	the	system,	i.e.	a	humanitarian	dis-

aster.		

The	 objective	 is	 to	 then	 identify	 the	 (potential)	 role	 of	 humanitarian	 organisations	 as	

system	preservers.	Therefore,	the	empirical	part	of	the	thesis	(chapter	three)	discusses	

the	 case	 of	 Jakarta’s	 flood	 vulnerability	 and	what	 kinds	 of	 strategies	 are	 being	 imple-

mented	by	humanitarian	organisations	to	deal	with	the	hazard	and	reduce	disaster	risk.	

In	a	fourth	chapter	the	empirical	findings	and	the	theoretical	framework	are	related	to	

each	other	to	analyse	what	role	humanitarian	organisations	play	for	Jakarta’s	flood	resil-

ience.	The	 findings	are	highlighted	 in	a	concluding	chapter	 that	 takes	up	the	 initial	re-

search	questions.	
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2 Theoretical	Framework	

In	the	following	chapter	we	will	develop	the	theoretical	concepts	that	represent	the	ba-

sis	of	 this	 research	and	guided	 the	whole	 research	process.	We	will	 start	with	a	 short	

background	description	of	our	problem,	by	mapping	the	current	processes	of	urbaniza-

tion	and	the	parallel	increase	in	the	number	and	intensity	of	natural	hazards,	resulting	in	

a	heightened	disaster	risk	in	the	urban	context.	In	a	further	step	the	focus	will	be	laid	on	

connecting	 lessons	from	systems	thinking	and	especially	 from	CASt	to	the	study	of	the	

urban.	Throughout	the	process	we	will	try	to	shed	light	on	the	factors	rendering	urban	

realms	vulnerable	and	take	this	as	a	point	of	departure	for	analysing	the	concept	of	resil-

ience.	 Thereafter,	 we	will	 deduct	 three	 key	 concepts	 from	 CASt.	 These	 concepts	 shall	

help	us	in	getting	a	better	understanding	of	what	characteristics	are	crucial	for	the	dis-

aster	resilience	of	an	urban	system.	In	a	final	section	we	will	deal	with	the	situation	in	

which	 resilience	 declines	 and	 the	 urban	 system	 fails	 –	 the	 situation	 in	 which	 we	 are	

faced	with	a	humanitarian	disaster.		

2.1 	Urbanization	and	Disaster	Risk			

Today	 urban	 agglomerations1	are	 hosting	 more	 than	 half	 of	 the	 global	 population	

(World	Bank,	2016;	UN	DESA	Population	Division,	2016,	p.ii).	This	equilibrium	between	

populations	living	in	rural	areas	and	those	living	in	urban	areas	was	reached	in	2008	for	

the	first	time	in	history	(Prior	and	Roth,	2013,	p.59).	To	put	it	in	Koonings	and	Kruijt's	

words,	in	2008	"the	world	population	became	urban"	(2009,	p.8).	While	at	the	beginning	

of	 the	 twentieth	 century	 the	 urban	 population	 made	 up	 only	 15	 percent	 of	 people	

worldwide	(McGranahan	et	al.,	2005,	p.797),	this	share	is	expected	to	rise	up	to	60	per-

cent	by	2030.	The	projections	for	the	coming	decades,	point	to	further	growth	of	both,	

number	and	size	of	cities,	with	Asia	and	Africa	holding	the	greatest	share	of	urban	popu-

lation	growth	(UN	DESA	Population	Division,	2014,	p.7;	United	Nations,	2006,	p.6).		

	

Especially	challenging	is	the	fact	that	this	development	happened	only	within	a	few	dec-

ades:	The	first	“megacities”	were	Tokyo	and	New	York,	when	they	passed	the	10	million	
																																																								
1	An	urban	agglomeration	is	“the	built-up	or	densely	populated	area	containing	the	city	proper,	suburbs	
and	continuously	settled	commuter	areas.	It	may	be	smaller	or	larger	than	a	metropolitan	area;	it	may	also	
comprise	the	city	proper	and	its	suburban	fringe	or	thickly	settled	adjoining	territory.”	 (United	Nations,	
2006,	p.7)	
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inhabitants	mark	in	the	1950s.	While	in	2015,	we	could	already	witness	the	existence	of	

29	megacities,	now,	we	are	facing	an	increasing	number	of		“metacities”,	i.e.,	cities	with	a	

population	of	20	million	and	above	 (United	Nations,	 2006,	p.8).	The	prospects	 for	 the	

near	future	are	that	a	new	category	will	emerge:	“Gigacities”,	which	are	cities	that	host	

more	than	50	million	inhabitants	(Sattler	and	Brandes,	2015).	

	

Parallel	to	the	continuous	process	of	rapid	global	urbanization,	we	can	identify	another	

worrying	 trend:	 An	 exponential	 increase	 in	 fatalities	 and	 in	 economic	 losses	 due	 to	 a	

rising	number	of	natural	and	socio-natural	hazards	over	the	past	30	years	as	represent-

ed	by	Figure	1	(Peters	et	al.,	2015,	p.2).		

	

	
Figure	 1:	 Number	 of	 geophysical,	 meteorological,	 hydrological	 and	 climatological	 events,	 1990-
2014	(adopted	from	Munich	Re,	2016)	

	

This	differentiation	between	natural	and	socio-natural	hazards	stems	from	the	recogni-

tion	 that	 “human	activity	 is	 increasing	 the	occurrence	of	 certain	hazards	beyond	 their	

natural	probabilities”	(UNISDR,	2009,	p.28).	Thus	human	activity,	such	as	overexploita-

tion,	land	degradation	or	resource	depletion	(ibid.)	in	conjunction	with	natural	hazards,	

exacerbate	the	occurrence	of	such	events	and	heighten	the	risk	they	pose	to	human	set-

tlements.	On	 top	 of	 this,	 there	 is	 a	 general	 consensus	within	 the	 scientific	 community	
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that	we	are	already	facing	and	will	have	to	face	the	implications	of	climate	change,	which	

further	increases	the	frequency,	intensity	and	severity	of	these	hazardous	events	(Hall,	

2009,	p.808).	

	

Differentiating	between	different	types	of	hazards	based	on	their	origin	is	quite	plausi-

ble,	however,	when	we	speak	of	disasters	this	seems	to	be	unreasonable	(Peters	et	al.,	

2015,	p.2).	Arguably,	there	is	no	such	thing	as	a	natural	disaster.	A	disaster	is	the	result	

of	the	exposure	to	a	(natural)	hazard	like	a	flood,	an	earthquake	or	a	volcanic	eruption,	

coupled	with	the	conditions	of	vulnerability	present	in	the	community	or	society	as	well	

as	an	insufficient	capacity	of	the	 latter	to	reduce	or	cope	with	the	consequences	of	the	

hazard	(UNISDR,	2009,	p.9).	Peters	et	al.	(2015,	p.2)	bring	this	thought	to	the	point	by	

stating	that	“(…)	every	disaster	is	the	result	of	the	societal	embedding	in	which	the	haz-

ard	occurs.”	Thus	we	will	adopt	the	following	commonly	used	formula:		

	

Disaster	Risk	=	Hazard	x	Vulnerability	x	Exposure	

	 	 	 	 	 	 Coping	Capacity	

	

	

Urban	agglomerations	exhibit	two	characteristics	that	pose	them	at	heightened	disaster	

risk:	

	

First,	they	appear	to	be	increasingly	exposed	to	the	rising	number	of	hazards.	In	2014,	of	

the	1,692	cities	with	at	least	300,000	inhabitants,	56	percent	were	at	high	risk	of	expo-

sure	 to	at	 least	one	of	 the	 following	natural	hazards:	cyclones,	 floods,	droughts,	earth-

quakes,	 landslides	 and	 volcano	 eruptions	 (UN	 DESA	 Population	 Division,	 2016,	 p.8).	

These	highly	exposed	cities	are	home	to	1.4	billion	people	in	total	(ibid.).	Figure	2	pro-

vides	further	information	on	where	these	cities	are	located.	The	shape	of	the	points	indi-

cates	the	population	size	of	the	city,	while	the	colour	indicates	the	level	of	exposure.	
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Figure	2:	Cities’	risk	of	exposure	to	natural	hazards	in	2014	(Source:	UN	DESA	Population	Division,	
2014,	p.8)	

	

Secondly,	cities	–	and	especially	megacities	–	display	some	socio-economic	factors	that	

increase	 their	 vulnerability	 and	 render	 them	 fragile	 to	 disaster:	 Inequality,	 exclusion,	

segregation,	violence	and	insecurity	(Koonings	and	Kruijt,	2009,	p.10).		

Thus,	one	consequence	of	the	urbanization	process	is	that	“the	global	pattern	of	world	

poverty,	informality	and	exclusion	will	definitively	acquire	an	urban	face”	(ibid.	p.8).	

	

We	 can	 thus	 draw	 the	 conclusion	 that	 risk	 is	 “increasingly	 becoming	 urbanized”	

(Wamsler,	2014,	p.3).	However,	 the	humanitarian	community	seems	to	be	 lacking	pre-

paredness	to	the	consequences	of	this	shift	and	to	thus	be	struggling	with	responding	to	

emergencies	 in	 urban	 realms	 (Earle,	 2016,	 p.80;	 Campbell,	 2016).	 Most	 notably,	 the	

2010	 earthquake	 in	 Haiti	 has	made	 this	 shortcoming	 visible,	 as	 the	 humanitarian	 re-

sponse	in	the	capital	city	of	Port-au-Prince	proved	to	be	chaotic	and	highly	 ineffective.	

The	lesson	to	be	learned	from	Haiti	is	that	the	humanitarian	sector	has	to	better	prepare	

for	emergencies	in	urban	agglomerations.		

This	implies	a	need	to	gain	a	greater	understanding	of	how	cities	work	and	in	what	ways	

humanitarian	action	needs	to	be	reshaped	in	order	to	be	better	prepared	for	urban	chal-
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lenges.	How	can	a	humanitarian	disaster	be	contained	or	even	prevented	 in	 the	urban	

realm?	

	

Since	 the	 urban	 context	 is	 characterized	 by	 high	 complexity	 it	 is	 very	 difficult	 for	 the	

human	mind	to	understand	what	factors	make	a	natural	hazard	become	a	disaster.		

Therefore,	we	will	 adopt	 a	 system	 theoretical	 lens	 in	 order	 to	 first	 analyse	 cities	 and	

their	vulnerabilities	and	take	this	as	a	point	of	departure	for	studying	urban	resilience	in	

the	face	of	hazards	and	disaster	risks	exacerbated	by	climate	change.		

	

2.2 		A	System	Theoretical	Approach	to	Urban	Complexity	

2.2.1 Defining	Systems	

As	 ordinary	 as	 it	 may	 sound,	 systems	 thinking	 recognizes	 and	 focuses	 on	 systems	

(Campbell,	2016,	p.22).	But	what	exactly	do	we	consider	to	be	a	system?		

Systems	can	be	 found	anywhere:	 In	 the	domains	of	physico-chemical	 sciences,	 life	sci-

ences,	 social	sciences	or	humanities	 (Hofkirchner	and	Schafranek,	2011,	p.177),	 there-

fore	 it	 is	challenging	to	 formulate	one	general	definition	(Skyttner,	1996,	p.16).	This	 is	

reflected	in	the	literature,	in	which	a	variety	of	attempts	to	define	systems	can	be	found	

–	some	of	these	definitions	being	more	concrete	than	others.		

	

Boulding	(1985;	cited	by	Skyttner,	1996,	p.16)	for	example	presents	a	very	broad	under-

standing	of	a	system:	“(…)	anything	that	is	not	chaos”.	Although	this	definition	is	surely	

applicable	to	systems,	its	added	value	for	analytical	purposes	is	quite	limited.	

	

According	to	the	biologist	Ludwig	von	Bertalanffy	(1950,	p.143),	a	system	is	a	“complex	

of	 interacting	 elements	 P1,P2,…Pn”.	 This	 definition	 is	 still	 very	 broad,	 but	 it	 proposes	

two	 relevant	 concepts	 for	 discussing	 social	 systems:	 Elements	 and	 their	 interaction	

(Coetzee,	Van	Niekerk	and	Raju,	2016a,	p.202).	

	

However,	I	would	argue	that	this	understanding	of	a	system	is	still	lacking	an	important	

conception,	especially	when	looking	at	social	systems:	The	notion	that	the	system	has	a	

purpose.	This	notion	is	reflected	in	the	following	quite	common	definition,	which	we	will	

also	adopt	for	this	thesis:	
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	“A	 system	 is	 a	 set	 of	 interacting	units	 or	 elements	 that	 form	an	 integrated	
whole	intended	to	perform	some	function.”	(Skyttner,	1996,	p.16f.)	

2.2.2 Systems	Theory	–	An	Outline	

“I	have	yet	to	see	any	problem,	however	complicated,	which,		
when	looked	at	in	the	right	way,	did	not	become	still	more	complicated.”		

–	Poul	Anderson	
_______________________________________________________________________________________________	

	
When	trying	to	make	sense	of	 the	nature	and	the	evolution	of	systems	theory	one	can	

easily	 get	 overwhelmed	by	 the	 sheer	 quantity	 of	 literature	 available	 and	 the	 differing	

approaches	chosen	within	the	literature.	Von	Bertalanffy's	(1972,	p.407)	advice	to	start	

viewing	 systems	 theory	 embedded	 in	 the	historical	 context	 of	 thoughts	 leading	 to	 the	

development	of	this	science,	seems	to	be	a	reasonable	and	indeed	helpful	approach.	As	

new	as	 systems	 theory	may	 sound,	 the	underlying	 idea	 can	actually	be	 traced	back	 to	

Aristotle	and	his	concept	of	holism.	Aristotle	argued	that	we	could	get	very	different	and	

new	insights	into	our	object	of	observation	and	its	functioning	by	analysing	that	object	

as	a	whole,	instead	of	looking	at	the	single	parts	of	it	individually	and	then	adding	them	

up	 to	 one	 –	 in	 Aristotelian	 words:	 “The	 whole	 is	 more	 than	 the	 sum	 of	 its	 parts”	

(Campbell,	2016,	p.23;	Mele,	Pels	and	Polese,	2010,	p.126;	Von	Bertalanffy,	1972,	p.407).	

Aristotelian’s	holism	is	one	fundamental	principle	of	systems	thinking.		

	

Thus,	 the	 philosophical	 foundations	 of	 systems	 theory	 were	 already	 laid	 in	 ancient	

times.	However,	it	was	not	until	the	1950s	that	Von	Bertalanffy	introduced	the	“system”,	

and	more	specifically	General	Systems	Theory2	as	a	new	scientific	paradigm	to	study	the	

general	 relationships	 of	 the	 empirical	world	 (Mele,	 Pels	 and	 Polese,	 2010,	 p.127;	 Von	

Bertalanffy,	 1972,	 p.411;	 Boulding,	 2004	 [1956],	 p.128).	 According	 to	 Sterman	 (2000,	

p.4)	this	paradigm	change	had	been	called	for	since	the	Industrial	Revolution.	He	refers	

																																																								
2	General	 Systems	 Theory	 (GTS)	 emerged	 in	 response	 to	 the	 need	 for	 a	 body	 of	 systematic	 theoretical	
constructs	to	discuss	the	general	relationships	of	the	empirical	world	(Boulding,	2004	[1956],	p.128).	It	is	
predominantly	shaped	by	the	works	of	the	biologist	Ludwig	von	Bertalanffy	–	who	also	coined	the	term	
General	Systems	Theory	(translated	from	the	German	word	‘Allgemeine	Systemlehre’)	–	Talcott	Parsons,	
C.	WestChurchman,	Alfred	Emerson,	Kenneth	Boulding	and	Anatol	Rapoport.		
GTS	is	considered	to	be	a	science	of	the	‘wholeness’	that	presumes	that	a	law	of	laws	exists	and	is	there-
fore	 in	 systematic	 search	of	 such	 a	 law	 (Skyttner,	 1996,	 p.18).	 It	 is	 a	 cross-cutting	or	 even	overarching	
theory,	able	to	unify	different	fields	by	deducting	and	formulating	concepts	and	principles	that	are	gener-
ally	valid	for	systems	(von	Bertalanffy,	1950,	p.139).		
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to	Henry	Adams,	who	in	this	context	noted	that	fundamental	new	ways	of	thinking	were	

needed	in	order	to	understand	the	growing	complexity	and	the	radical	changes	in	socie-

ty	and	its	“dizzying	effects”	(ibid.):	Systems	thinking	found	an	echo	among	philosophers	

and	theorists,	since	it	seemed	to	provide	that	needed	analytical	framework.	

	

In	essence,	systems	theory	is	a	science	of	the	‘wholeness’.	It	teaches	us	to	view	the	world	

as	a	complex	system,	which	is	made	up	of	many	interacting	elements	that	together	form	

a	 whole	 performing	 some	 function	 (Mele,	 Pels	 and	 Polese,	 2010,	 p.126;	 Meadows,	

2008,p.12).	These	elements	 themselves	can	also	be	systems,	or	subsystems,	 that	again	

consist	of	interacting	elements.	As	Meadows	(2008,	p.12)	pointedly	describes:	“Systems	

can	be	embedded	in	systems,	which	are	embedded	in	yet	other	systems”	and	thus	“eve-

rything	is	connected	to	everything	else”	(Sterman,	2000,	p.4).		

Here	we	can	already	see	the	kind	of	complexity	we	are	dealing	with.		

	

In	 a	 sense,	 one	 main	 endeavour	 of	 systems	 theory	 is	 to	 untangle	 this	 complexity	 by	

focussing	 on	 understanding	 the	 relationship	 between	 a	 structure	 and	 its	 behaviour	

(Meadows,	 2008,	 p.1).	 Thus,	 we	 first	 need	 to	 describe	 the	 structure	 of	 a	 system	 and	

identify	 the	 elements	 it	 consists	 of.	 This	 is	 already	 a	 challenge	 in	 itself,	 since	 there	 is	

virtually	no	end	to	this	process	(ibid.	p.13)	–	we	are	dealing	with	an	indefinite	number	of	

elements.	Simply	looking	at	the	elements	making	up	the	whole,	however,	will	not	give	us	

a	good	understanding	of	how	that	whole	functions	–	of	how	it	behaves.	

Meadows	(2008,	p.12)	uses	a	very	simple	quote	that	illustrates	this	statement:	

“You	 think	 that	 because	 you	 understand	 “one”	 that	 you	 must	 therefore	
understand	 “two”	 because	 one	 and	 one	make	 two.	 But	 you	 forget	 that	 you	
must	also	understand	“and”.”	

We	 need	 to	 also	 understand	 the	 binding	 element	 that	 holds	 the	 parts	 together.	

Therefore,	the	next	challenge	lies	in	identifying	the	linkages,	interconnections	and	inter-

relationships	 between	 these	 elements	 (Meadows,	 2008,	 p.13;	 Campbell,	 2016,	 p.23;	

Ricigliano	and	Chiagas,	2011,	p.3).	

In	what	relation	do	they	stand	and	to	what	extent	are	they	interdependent?	Which	parts	

are	vital	for	the	system	to	keep	on	functioning?	What	happens	when	certain	parts	stop	

functioning?	The	latter	two	questions	are	of	special	relevance	when	discussing	the	vul-

nerability,	or	also	the	fragility	of	a	system,	and	what	implications	a	hazard	may	have	on	
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its	 functioning.	This	notion	will	be	 further	discussed	 in	Chapter	2.3.4.	-	Urban	Systems	

Failure	and	Humanitarian	Disasters,	p.32.	

	

Within	Systems	Theory	several	differing	approaches	evolved	independently	of	each	oth-

er	 to	describe	different	kinds	of	 systems.	They	build	on	 the	same	basic	principles,	but	

adapted	to	the	respective	fields	of	science.	Thus,	systems’	dynamics,	complexity	theory,	

viable	 systems	modeling,	 soft	 systems	methodology,	 systems	 engineering	 and	 critical	

systems	thinking	emerged	(Nel,	2015,	p.22).		

In	this	work,	we	will	focus	on	and	delimit	ourselves	to	Complexity	Theory	and	particu-

larly	Complex	Adaptive	Systems	(CAS),	since	it	seems	to	be	best	suited	to	understanding	

the	urbanization-risk-disaster-nexus	(Peters	et	al.,	2015,	p.109).	

2.2.3 Complex	Adaptive	Systems,	CAS	

Complex	Adaptive	Systems	theory3	emerged	within	the	ecological	and	biological	scienc-

es	in	order	to	study	those	systems	that	are	characterized	by	a	limited	extent	of	predicta-

bility,	originating	in	the	sheer	number	of	 inter-linkages	and	feedback-mechanisms	that	

operate	 these	 systems	 (Levin,	 2002,	 p.17;	 Peters	 et	 al.,	 2015,	 p.109).	 CAS	 consist	 of	 a	

great	number	of	diverse	components,	also	called	agents,	that	interact	with	each	other	in	

a	non-linear,	dynamic	matter	(Holland,	2006,	p.1;	Nel,	2015,	p.32).	Economies,	ecologies,	

the	 immune	system,	evolving	embryos	and	the	brain	are	examples	of	such	systems,	as	

outlined	by	Holland	 (1992,	 p.17).	These	 systems	all	 exhibit	 a	 very	 complex	behaviour	

that	fails	to	be	accurately	simulated	by	linear	diagnostic	tools	such	as	computers	(ibid.).		

This	complex	behaviour	“emerges	as	a	result	of	interactions	among	system	components	

(or	agents)	and	among	system	components	(or	agents)	and	the	environment.	Through	

interacting	with	and	learning	from	its	environment,	a	complex	adaptive	system	modifies	

its	behaviour	to	adapt	to	changes	in	its	environment”	(Potgieter	and	Bishop,	2001,	p.1,	

cited	by	Rammel,	Stagl	and	Wilfing,	2007,	p.10).	

	

Holland	(1992,	p.18)	reverts	 to	 the	 immune	system	for	a	clearer	 illustration	of	what	a	

CAS	is:	The	immune	system	comprises	of	a	high	number	of	antibodies,	whose	 job	 is	to	

repel	and	destroy	any	invader	entering	the	body	system.	The	invaders,	however,	come	in	

																																																								
3	Prominent	CAS	thinkers	include	John	H.	Holland,	Murray	Gell-Mann	and	W.	Brian	Arthur.	
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an	 almost	 infinite	 number	 of	 forms	 and	 develop	 further.	 The	 immune	 system	 has	 to	

adapt	its	antibodies	to	the	new	invaders	in	order	to	successfully	repel	them	and	survive.	

The	 antibodies’	 adaptability	makes	 it	 hard	 to	 predict	 the	 immune	 system’s	 behaviour	

through	simulations.	

	

The	 immune	 system	 exemplifies	 the	 extraordinary	 capability	 of	 CAS	 of	 learning	 from	

their	environment	–	Holland	(1992,	p.18)	speaks	of	an	“evolving	structure”.	By	learning	

from	their	environment,	 these	systems	constantly	change	and	reorganize	their	compo-

nent	parts	 and	adapt	 in	 a	way	 that	 allows	 them	 to	 survive	and/or	absorb	 shocks	 that	

their	surroundings	pose	(Coetzee,	Van	Niekerk	and	Raju,	2016a,	p.	204;	Holland,	1992,	

p.18).	 This	 underlines	 the	 importance	 of	 studying	 urban	 disaster	 resilience	 through	 a	

CAS	theoretical	lens.	

2.2.4 Urban	Complexity	and	Understanding	Cities	as	CAS	

Just	a	generation	ago,	the	study	of	cities	was	dominated	by	explanations	supporting	the	

concept	of	 cities	as	 structures	 characterized	by	 stability,	 that	had	 the	 form	of	ordered	

ring	 patterns	 around	 the	 traditional	 market	 centre	 (Batty,	 Barros	 and	 Junior,	 2004,	

p.15).	 But	 cities	 and	 especially	megacities	 are	 and	 can	 never	 be	 in	 equilibrium	 (ibid.,	

p.3).	They	are	shaped	by	five	main	drivers,	namely	population	growth,	economic	growth,	

further	 urbanization,	 increased	 dependence	 on	 infrastructure	 and	 increased	 role	 of	

technology	 in	 society	 (Moavenzadeh	 2007	 cited	 in	McConnell,	 2007,	 p.25).	More	 than	

ever	before	can	Jacobs’	(2016	[1961],	p.101)	conclusion	that	“cities	are	fantastically	dy-

namic	places”,	be	applied	to	our	global	cities	and	communities	today.	They	are	“in	con-

stant	 flux	as	a	result	of	many	dynamic	 factors,	reorganising	and	adapting	to	 feedbacks	

across	multiple	scales	temporally	and	spatially”	(da	Silva,	Kernaghan	and	Luque,	2012,	

p.4).	Thus,	cities	are	characterized	by	adaptive	capacity	and	as	such	in	constant	move-

ment,	 always	 changing	 and	 developing	 further.	 Conceptualizing	 cities	 as	 stable	 struc-

tures	can	 therefore	be	quite	misleading.	But	 trying	 to	understand	their	 form	and	their	

function	 and	 untangling	 their	 complexity	 is	 not	 an	 easy	 endeavour.	 How	 to	 approach	

them	and	where	to	begin?		

	

We	could	try	to	identify	the	single	parts	constituting	the	city	and	analyse	them.	Howev-

er,	if	we	would	then	try	to	simply	add	these	single	parts	together	with	the	aim	of	com-
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prehending	 the	 essence	of	 the	whole	 city,	we	would	 fail	 in	our	mission	 (Batty,	Barros	

and	 Junior,	2004,	p.1).	This	 is	because	we	would	 leave	out	of	 the	picture	 the	 fact	 that	

these	 single	 parts	 are	 also	 (highly)	 interconnected	with	 each	 other.	 A	 Newtonian	 ap-

proach,	i.e.	a	reductionist	analysis	strategy,	is	not	able	to	capture	urban	complexity.		

In	order	 to	grasp	 the	urban	 realm	with	 its	 great	number	of	heterogeneous	and	highly	

interconnected	elements	(Atun,	2014,	p.52),	a	system	theoretical,	and	more	specifically	a	

CAS	theoretical,	approach	seems	to	be	more	suitable.	Quite	some	work	has	been	done	on	

approaching	cities	 from	a	system	theoretical	perspective	so	 far	 (Prior	and	Roth,	2013,	

p.60;	Ernstson	et	al.,	2010,	p.533).	Indeed	we	can	apply	our	previously	outlined	defini-

tion	of	systems	to	our	cities:	They	are	“a	set	of	interacting	units	or	elements	that	form	an	

integrated	whole	intended	to	perform	some	function”	(Skyttner,	1996,	p.16f.).		

According	to	da	Silva	et	al.	(2012,	p.6),	the	main	function	of	urban	systems	is	to	secure	

well-being,	 i.e.,	 the	basic	human	needs,	 being	 food,	water	 and	 shelter,	 access	 to	 goods	

and	 livelihood	 opportunity,	 security,	 health,	 social	 relations	 and	 freedom	 to	 act.	 This	

seems	to	be	somewhat	obvious.	

	

However,	when	it	comes	to	outlining	what	the	cities’	set	of	interacting	units	or	elements	

consists	of,	we	are	faced	with	a	bigger	challenge,	since	we	are	dealing	with	a	high	level	of	

complexity.	The	following	quote	captures	this	notion	well:	

“The	city	 is	one	of	 the	 largest	complex	spatial	systems	consisting	of	hetero-
geneous	and	interconnected	elements	both	in	physical	and	social	structures,	
among	 them	 humans,	 organisations,	 infrastructures,	 and	 economy.”	 (Atun,	
2014,	p.51)	

Urban	systems	are	made	up	of	networks	of	infrastructure,	institutions,	ecosystems	and	

knowledge.	They	are	built	upon	physical	elements	like	technology	and	buildings	as	well	

as	on	social	elements	like	regulatory	structures	and	formal	and	informal	practices	(Prior	

and	Roth,	 2013,	 p.7).	 Thus	 the	 complex	wholeness	 of	 an	 urban	 system	 comprises	 the	

following	five	key	subsystems,	as	highlighted	in	Figure	3:	Economy	and	livelihoods,	poli-

tics	 and	 governance,	 society	 and	 culture,	 infrastructure	 and	 services,	 as	well	 as	 space	

and	settlements	(Campbell,	2016,	p.25).		
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Figure	3:	Typology	of	five	Urban	Systems	(adapted	from	Campbell,	2016,	p.25)	

	

These	 subsystems	 and	 their	 elements,	which	 form	 further	 subsystems	 and	 so	 on,	 are	

interconnected	and	interdependent.	The	questions	we	have	to	ask	ourselves,	when	ana-

lysing	a	city	from	a	CAS	theoretical	perspective	are:	How	are	the	elements	of	urban	sys-

tems	interacting	with	each	other?	Where	do	causalities	and	dependencies	exist?	Which	

elements	are	indispensable	for	the	survival	of	the	whole	system?	

	

CAS’	 helpful	 contribution	 in	understanding	 cities	 and	 communities	 is	 that	 it	 embraces	

new	modes	of	explaining	how	societies	 form,	adapt,	and	evolve	under	changing	condi-

tions,	while	questioning	explanations	based	on	finding	recurring	patterns	(Batty,	Barros	

and	Junior,	2004,	p.15).	

	

2.3 Vulnerability	and	Resilience	of	Complex	Urban	Systems		

“At	the	heart	of	resilience	thinking	is	a	very	simple	notion	–	things	change	–	and	to	
ignore	or	resist	this	change	is	to	increase	our	vulnerability	and	forego	emerging	

opportunities.	In	so	doing	we	limit	our	options.”		
(Walker	and	Salt,	2006,	p.9f.)	

_______________________________________________________________________________________________	

2.3.1 Urban	Vulnerability	

Cities	are	particularly	vulnerable	to	natural	hazards.	First	of	all,	they	are	centers	of	con-

centrated	population	and	economic	activities,	where	any	impact	or	disruption	can	affect	

a	great	number	of	people	and	assets	(Hoornweg	et	al.,	2011,	p.8).	This	is	further	exacer-
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bated	 by	 the	 fact	 that	 our	 global	 cities	 are	 increasingly	 interdependent	 and	 intercon-

nected,	both	internally	and	externally.	This	results	in	potential	 ‘downstream’	or	‘conta-

gion’	effects	on	neighbouring	or	economically	dependent	cities	when	a	disaster	occurs,	

meaning	 that	 the	 implications	 of	 a	 disaster	 extend	 spatially	 and	 are	much	 broader	 in	

urban	than	in	rural	settings	(Prior	and	Roth,	2013,	p.	61;	Atun,	2014,	p.55).	

Secondly,	there	are	many	factors	that	increase	the	vulnerability	of	urban	realms	to	natu-

ral	 hazards.	 Before	 analysing	 what	 factors	 contribute	 to	 urban	 vulnerability,	 we	 will	

clarify	what	we	subsume	under	this	term.		

	

According	 to	 Mitchell	 (1999,	 p.141)	 vulnerability	 is	 “the	 potential	 for	 loss”.	 It	 is	 “the	

degree	to	which	a	system,	or	part	of	a	system	may	react	adversely	to	the	occurrence	of	a	

hazardous	 event”	 (Timmerman,	 1981,	 p.21).	 The	 stronger	 the	 adverse	 reaction,	 the	

higher	is	the	likelihood	to	suffer	loss.	The	exent	and	the	quality	of	this	reaction	and	thus	

the	 system’s	 vulnerability	 to	 hazards,	 are	 conditioned	 by	 the	 level	 of	 the	 system’s	

resilience	 (Adger	 et	 al.,	 2005,	 p.1036;	 Timmerman,	 1981,	 p.21).	 For	 a	 more	 detailed	

discussion	on	resilience	see	Chapter	2.3.2	-	Disaster	Resilience	of	Urban	CAS,	p.27.	

Thus,	the	more	vulnerable	factors	or	elements	a	system	consists	of,	the	less	the	system	is	

able	 to	 deal	with	 the	 hazard	 (low	 resilience)	 and	 consequently	 the	more	 damage	will	

occur	to	the	system.	

	

Most	cities	have	to	deal	with	a	number	of	vulnerabilities	inherent	to	their	systems	that	

lead	to	a	complex	risk	profile.	Drivers	of	these	vulnerabilities	are	dynamic	pressures	like	

rapid	 urbanisation,	 urban	 renewal,	 immigration	 and	 economic	 cycles	 (da	 Silva,	

Kernaghan	and	Luque,	2012,	p.4).		These	pressures	impact	land	use	and	settlement	pat-

terns:	Rural	space	is	converted	into	urban	areas.	This	development	further	accelerates	

rural	 to	urban	migration	 in	 addition	 to	 the	 rapidly	 growing	population,	which	 in	 turn	

accelerates	urban	development.	The	little	time	left	to	plan	the	urbanisation	process	well	

ahead	leads	to	infrastructure	deficits.	Frequently	construction	practices	are	inadequate	

and	the	building	materials	of	poor	quality,	which	is	detrimental	in	times	of	natural	haz-

ards.	With	 the	 development	 of	 urban	 areas	 comes	 an	 increased	 demand	 for	 drainage,	

solid	waste	management	infrastructure,	electricity,	water,	housing	and	roads	as	well	as	

functioning	maintenance	 services.	 Often	 the	 supply	 of	 these	 services	 lacks	 behind	 the	

urbanisation	process,	 leaving	 the	 poorest	without	 access	 to	 basic	 services	 and	 critical	

infrastructure	 (Carpenter	and	Grünewald,	2016,	p.416).	Lacking	other	capabilities	and	
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opportunities,	the	urban	poor	settle	in	slum	areas	around	the	city	centres.	Here	we	can	

observe	the	phenomenon	of	informalization:	Of	the	economy,	of	the	society,	and	of	the	

political	system	(Koonings	and	Kruijt,	2009,	p.9f.).	Parallel	societies	form,	 in	which	the	

old	formal	order	erodes	and	where	political	voice	is	lacking	–	we	can	observe	a	stratifi-

cation	of	the	society.	

	

As	we	can	see	we	are	dealing	with	a	complex	set	of	vulnerabilities.	These	vulnerabilities	

reduce	 the	 adaptive	 capacity	 of	 a	 city	 towards	 hazards	 and	 thus	 lower	 its	 resilience.	

Therefore,	 the	 vulnerabilities	 coupled	 with	 a	 heightened	 hazard	 exposure	 lead	 to	 in-

creased	disaster	risk.	

	

Additionally,	through	the	phenomenon	of	climate	change	the	occurrence	of	natural	haz-

ards	is	multiplied	and	intensified.	The	implications	of	climate	change	on	cities	are	two-

fold:	On	the	one	hand	it	drives	changes	of	a	number	of	so-called	slow	variables,	i.e.	grad-

ual	 environmental	 trends	 like	 periodic	 flooding	 and	 sea	 level	 rise,	 and	 thus	 indirectly	

impacts	 the	 system	 negatively	 (Ruth	 and	 Coelho,	 2007,	 p.318;	 Ernstson	 et	 al.,	 2010,	

OECD	 Global	 Science	 Forum,	 2011,	 p.10f.).	 If	 the	 system	 is	 not	 able	 to	 adapt,	 these	

changes	lead	to	a	disruption	or	loss	of	those	essential	assets	and	networks	that	enable	

the	functioning	of	a	city,	i.e.,	transport	networks,	power,	potable	water	supply,	food	dis-

tribution	networks,	waste	management	facilities,	telecommunication	systems	and	so	on.	

On	 the	 other	 hand,	 climate	 change	 can	 also	 directly	 impact	 the	 system	 negatively,	

through	high	losses	of	life	due	to	extreme	events	–	the	number	of	which	has	been	rising	

over	the	last	decades	(see	Chapter	2.12.1	above,	p.14).	

	

Urban	 settlements	 and	 especially	 coastal	 cities	 are	 characterized	 by	 unprecedented	

heightened	 vulnerability	 to	 the	 impacts	 of	 climate	 change	 on	 the	magnitude	 and	 fre-

quency	 of	 hydro-meteorological	 hazards	 (Ruth	 and	 Coelho,	 2007,	 p.324;	 Sattler	 and	

Brandes,	2015,	p.4).	This	can	be	explained	by	the	following	facts:		

First,	 the	population	density	 in	 coastal	 zones	 is	 almost	double	 (45	percent)	 the	global	

average	 (McGranahan	 et	 al.,	 2005,	 p.801).	 Currently,	most	megacities	 are	 located	 and	

further	growing	along	coastlines	–	a	development,	which	is	mainly	related	to	the	need	of	

having	 access	 to	 both,	 natural	 resources	 and	 transportation	 networks	 in	 a	 globalised	

world.	
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And	 secondly,	 coastal	 areas	 are	 especially	 vulnerable	 to	 natural	 hazards,	 due	 to	 their	

exposure	to	 floods,	which	are	exacerbated	by	sea-level	rise,	 to	stronger	storms,	due	to	

the	warmer	water	and	air	temperatures	and	to	tsunamis.	A	study	by	the	World	Bank	and	

OECD	found	that	especially	 floods	were	putting	 the	world’s	coastal	cities	at	 increasing	

risk	with	the	average	global	flood	losses	potentially	rising	from	$	6	billion	in	2005	to	$1	

trillion	per	year	in	2050,	if	cities	do	not	take	steps	to	adapt	(Hallegatte,	Green,	Nicholls	

and	Corfee-Morlot,	2013,	p.802).	

	

The	difficulty	in	preparing	for	hazards,	however,	lies	in	the	uncertainty	they	come	with:	

Neither	 the	 time	nor	 the	 location,	 let	alone	 the	magnitude	of	 the	hazard	are	known	 in	

advance.	Planning	for	something	unknown	and	forecasting	its	causalities	is	a	challenge	

itself.	Forecasting	causalities	of	an	uncertain	event	in	a	highly	complex	environment	like	

a	 city,	 which	 we	 already	 have	 a	 hard	 time	 understanding	 in	 the	 absence	 of	 hazards,	

seems	to	exceed	our	cognitive	capacities	(Atun,	2014,	p.52f.).	

Thus,	the	complexity	itself	is	seen	as	a	main	driver	of	vulnerability	and	one	of	the	main	

sources	for	hazards	causing	damage	(ibid.).	But	at	the	same	time	the	complexity	of	a	city,	

with	its	economic	production	and	distribution,	human	resources	and	availability	of	ser-

vices,	also	offers	opportunities	to	decrease	vulnerability	and	increase	disaster	resilience	

(Prior	and	Roth,	2013,	p.59).	This	can	be	a	point	of	departure	for	analysing	what	factors	

might	increase	urban	resilience.	

2.3.2 Disaster	Resilience	of	Urban	CAS	

Today,	when	talking	about	reducing	the	impact	of	natural	hazards	on	communities	and	

their	livelihoods,	the	magical	formula	seems	to	evolve	around	the	concept	of	resilience.	

Thereby	it	appears	that	resilience	is	quite	all	comprising	or	at	least	applicable	in	a	num-

ber	of	contexts.	Without	a	solid	 theoretical	base,	 “resilience”	almost	becomes	a	redun-

dant	term	that	offers	very	little	to	improve	the	effectiveness	of	existing	disaster	risk	re-

duction	 interventions	 or	 policy	 formulation	 (Mayunga,	 2007,	 p.1;	 Manyena,	 2006,	

p.434).	

	

This	 underlines	 the	 importance	 of	 clarifying	what	 exactly	we	 are	 talking	 about	when	

using	the	term	resilience.	In	order	to	do	so,	we	will	 first	take	a	look	at	how	this	highly	

contested	concept	emerged	within	the	field	of	disaster	risk	studies:	
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Especially	in	the	aftermath	of	the	2004	Indian	Ocean	Tsunami	and	with	the	2005	World	

Conference	on	Disaster	Reduction	in	Hyogo4,	came	the	realisation	that	trying	to	reduce	

the	number	of	casualties	and	destruction	by	acting	only	after	the	disaster	had	occurred,	

was	simply	not	as	effective	as	preventative	action	(Coetzee	et	al.,	2016a,	p.198).	Thus,	

the	notion	of	supporting	communities	in	becoming	resilient	to	the	risk	–	i.e.,	the	result	of	

a	hazard	coupled	with	vulnerability	–	of	natural	hazards	emerged.	Therefore,	the	focus	

was	set	on	strengthening	the	ability	of	a	society	to	deal	with	their	vulnerabilities	and	to	

reduce	 the	 risk	 of	 a	 hazard	 becoming	 a	 disaster.	 However,	 although	 very	 popular,	 an	

agreement	on	 “[h]ow	to	operationalize,	quantify	or	determine	which	 factors,	variables	

or	indicators,	make	a	community	resilient,	has	not	been	reached”	(Coetzee,	Van	Niekerk	

and	Raju,	2016a,	p.198).		

	

Coetzee	et	al.	(2016a)	argue	that	this	partially	originates	in	a	general	confusion	of	what	

the	concept	of	resilience	comprises	and	a	lack	of	a	common	definition.		

Etymologically	speaking	the	term	resilience	originates	in	the	Latin	resilio	and	is	translat-

ed	as	jumping	back	or	bouncing	back.	A	review	of	the	existing	literature	reveals	a	num-

ber	of	definitions	of	resilience,	most	of	which	are	coming	from	the	field	of	ecology.	One	

of	the	most	cited	definitions	of	resilience,	which	we	adopt	for	this	thesis,	stems	from	the	

work	of	Holling.	According	to	Holling	(1973,	p.17)	the	behaviour	of	ecological	systems	is	

shaped	by	resilience	and	stability.	In	Holling’s	understanding	resilience	is:		

“(…)	 the	persistence	of	 relationships	within	a	 system	and	 (…)	a	measure	of	
the	ability	of	these	systems	to	absorb	changes	of	state	variables,	driving	vari-
ables,	and	parameters	and	still	persist.”		

The	lower	the	resilience	of	a	system	is,	the	higher	the	chances	are	that	the	system	is	not	

able	 to	 absorb	 internal	 and	 external	 changes	 and	will	 thus	 become	 extinct.	 In	 simple	

terms,	Holling	sees	resilience	as	the	probability	of	extinction.	When	resilience	fails,	then	

the	system	fails.	This	thought	is	also	reflected	in	the	work	of	Timmerman	(1981,	p.21):	

“Resilience	is	just	one	of	the	possible	vulnerable	characteristics	of	a	system.	
But	 –	 and	 this	 is	 critical	 –	 resilience	 is	 the	 one	 characteristic	 of	 a	 system,	
which,	when	it	is	impaired,	also	impairs	the	persistence	of	a	system.”	

																																																								
4	Adoption	of	the	Hyogo	Framework	for	Action	(2005)	
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Stability	in	turn,	describes	the	extent	to	which	a	system	is	capable	of	returning	to	a	state	

of	equilibrium,	in	the	aftermath	of	a	temporary	disturbance	(Holling,	1973,	p.17).		

Holling	furthermore	stresses	that	integrating	resilience	and	stability	into	one	definition	

of	 resilience	 can	 be	 deceptive.	 His	 reasoning	 is	 that	 it	 impairs	 the	 differentiation	 be-

tween	 the	 following:	 Those	 variables	 and	 parameters	 that	 are	 crucial	 for	 a	 continued	

existence	of	a	system	–	but	that	at	the	same	time	are	most	likely	to	fail	and	can	therefore	

bring	out	the	extinction	of	a	system	–	and	those	components	that	are	necessary	for	the	

re-establishment	of	stability	(Timmerman,	1981,	p.21).	

	

The	question	that	we	pose	ourselves	in	the	following	is:	What	are	the	factors,	which	con-

tribute	to	the	resilience	of	systems?		

If	we	define	resilience	as	the	ability	of	resisting	pressures	or	changes	and	of	returning	to	

a	steady	state	of	equilibrium,	i.e.,	returning	to	the	status	quo,	we	can	see	that	this	logic	is	

questionable	due	to	the	following	reason:	Returning	to	a	prior	level	of	functioning	after	a	

disruption	–	in	our	case	the	impact	of	a	natural	hazard	–	implies	that	the	system	did	not	

learn	from	the	occurrence	and	adapt	to	the	new	conditions.	Instead	it	remains	vulnera-

ble	to	the	 impacts	of	 future	disruptions	(Coetzee,	Van	Niekerk	and	Raju,	2016a,	p.199;	

Klein,	Nicholls	and	Thomalla,	2003,	p.42).	

	

Thus,	we	can	conclude	 that	 the	adaptability,	 or	also	 the	 flexibility,	of	 a	 system	 to	new	

conditions	 is	necessary	 to	reduce	 its	 inherent	vulnerabilities	and	 is	 therefore	a	crucial	

determinant	for	its	resilience	(Hufschmidt,	2011,	p.626).	This	thought	can	also	be	found	

in	the	work	of	Bahadur,	Ibrahim	and	Tanner	(2010,	p.196),	who	view	resilience	as	the	

“ability	of	a	community	to	respond	and	recover	from	disaster	impact	through	adaptive	

processes	that	facilitate	the	ability	of	the	social	system	to	re-organize,	change,	and	learn	

in	response	to	a	disaster”	or	as	Adger	et	al.	(2005,	p.1036)	put	it:	“Resilience	reflects	the	

degree	to	which	the	system	can	build	capacity	for	learning	and	adaptation.”	Part	of	this	

capacity	is	the	regenerative	ability	of	an	ecosystem	and	its	capability	to	continue	deliver-

ing	resources	and	ecosystem	services	that	are	essential	for	human	livelihoods	and	socie-

tal	development	in	the	face	of	change.	

	

Manyena	et	al.	 (2011,	p.418f.)	concord	with	 this	view,	as	 they	propagate	 the	notion	of	

disasters	as	platforms	from	which	the	adaptability	of	societies	and	their	livelihoods	can	

be	strengthened	to	deal	with	changes.	They	further	bring	arguments	for	viewing	resili-
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ence	as	a	“bounce	forward”	and	“moving	on”	process,	as	opposed	to	the	original	“bounce	

back”	idea,	that	stressed	the	importance	of	returning	to	the	status	quo	after	a	disruption.		

	

Thus,	 in	order	to	be	resilient	to	natural	hazards	a	system	needs	to	be	characterized	by	

the	capacity	to	absorb	new	forces	and	adjust	to	or	cohabit	with	them	–	as	such	the	ability	

of	a	system	to	adapt	and	to	evolve	are	crucial.	CAS	are	characterized	by	this	ability.	

	

A	 further	 important	 recognition	 is	 that	 resilience	 differs	 from	 one	 community	 to	 the	

next.	Each	community	and	the	environment	surrounding	them	have	their	own	specific	

characteristics.	 Thus,	 resilience	 in	 one	 community	may	 comprise	 completely	 different	

factors	than	the	resilience	of	another	community.	A	“one	size	 fits	all”	model	 in	this	re-

gard	would	be	very	challenging	(Coetzee,	Van	Niekerk	and	Raju,	2016a,	p.201).	Rather	

should	resilience	be	analysed	and	determined	context-specifically.		

Therefore,	we	will	 analyse	 the	 specific	 case	of	 Jakarta	 and	how	 it	 copes	with	 its	 flood	

hazards.	For	this	purpose	we	will	first	elaborate	some	key	concepts	taken	from	CAS	the-

ory	that	shall	help	us	in	studying	urban	disaster	resilience	in	the	following.	

2.3.3 Key	CAS	Concepts	to	Study	Urban	Disaster	Resilience	

One	general	rule	for	CAS	is:	There	is	no	single	governing	equation,	or	rule	that	controls	

the	system.	Instead	we	are	dealing	with	many	interacting	and	interconnected	parts,	each	

of	them	governed	by	own	rules	–	and	each	rule	can	influence	an	outcome	as	well	as	the	

actions	of	other	parts	(Holland,	1992,	p.21f.).	Also	each	part	needs	to	be	able	to	revise	its	

rules	in	order	to	evolve	with	its	changing	environment	(which	also	changes	as	the	sur-

rounding	other	parts	change	their	behaviours)	and	to	thus	adapt	and	ensure	its	survival.	

In	the	following	we	will	highlight	some	relevant	concepts	that	shall	help	us	in	better	un-

derstanding	our	object	of	research.	

2.3.3.1 Anticipation	

As	described	by	Holland	 (1992,	p.20)	 systems	 form	and	use	 internal	models	 that	help	

them	 in	anticipating	or	predicting	 future	events	as	well	 as	 the	 future	consequences	of	

their	actions.	Thus,	 they	develop	rules	 for	 their	own	behaviour	based	on	 the	expected	

outcomes.	This	enables	the	system	to	avoid	actions	that	“would	set	it	irretrievably	down	

some	road	to	future	disaster”	(ibid.	p.25).	



	 31	

If	 large	numbers	of	parts	are	being	conditioned	(with	rules	 for	their	behaviour)	 in	dif-

ferent	ways,	the	effects	on	the	macro-level	are	quite	complex.	This	is	because	the	behav-

iour	at	 the	 system-wide	 level	 is	 the	 result	of	 interactions	of	 the	 individual	 component	

parts.		

For	studying	disaster	resilience	this	concept	is	quite	helpful,	as	it	teaches	us	to	identify	

risks	 and	 vulnerabilities	 inherent	 in	 urban	 systems	 and	 their	 communities	 and	 those	

points	 that	 are	 likely	 to	 fail,	 before	an	event	occurs.	Also,	 it	 is	necessary	 to	assess	 the	

strengths	of	urban	systems	and	to	then	take	appropriate	action	to	strengthen	their	resil-

ience	(Comfort	et	al.,	2001,	p.147).	As	such	a	system	that	is	anticipative	is	characterized	

by	proactive	resilience	(Klein,	Nicholls	and	Thomalla,	2003,	p.39).		

2.3.3.2 Feedback	Loops	and	Adaptation	

Feedback	loops	originate	in	the	interaction	of	system	components.	They	can	be	positive	

or	 self-reinforcing	 and	negative	or	 self-correcting	 and	 counteracting	 change	 (Sterman,	

2000,	 p.12).	 Positive	 loops	 generate	 their	 own	 growth,	 for	 example:	More	 chicken	 lay	

more	eggs,	 from	which	again	more	chicken	grow	and	which	 then	again	 lay	even	more	

eggs	(Sterman,	2000,	p.13).	Negative	loops	however	are	self-limiting	and	seek	equilibri-

um:	The	more	attractive	a	neighbourhood	is,	the	more	people	will	move	to	it	and	the	less	

attractive	 it	will	 get	 as	 a	 consequence	 (Sterman,	 2000,	 p.12).	 The	 complexity	 kicks	 in	

when	multiple	loops	–	positive	and	negative	–	interact	with	each	other	(ibid,	p.14).		

	

Feedback	 loops	 are	 crucial	 in	 the	 development	 of	 CAS	 since	 they	 allow	 the	 system	 to	

learn	and	adapt	within	a	dynamic	environment	and	thus	prevent	 it	 from	becoming	ex-

tinct	(Coetzee,	Van	Niekerk	and	Raju,	2016a,	p.205).	Through	feedback	loops	within	and	

across	interconnected	complex	systems	and	their	environment,	the	system	can	increase	

its	resilience	or	even	restore	itself	during	or	after	a	shock	(Atun,	2014,	p.57).		

	

Its	usefulness	for	studying	disaster	resilience	is	that	it	leads	us	to	asking	the	question	of	

how	do	communities	or	organisations	learn	from	past	events	and	adapt	to	be	more	resil-

ient	to	future	events?		
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2.3.3.3 Emergence	and	Aggregate	Behaviour	

Emergence	 is	 the	global	behaviour	of	a	system	(Nel,	2015,	p.40).	Through	 interactions	

between	system	components	at	the	micro-level	emerge	larger	patterns	at	the	macro	or	

system	wide	level	that	exhibit	properties,	which	the	single	components	alone	do	not	ex-

hibit	 (Coetzee,	 Van	 Niekerk	 and	 Raju,	 2016a,	 p.205;	 Holland,	 1992,	 p.20).	 Even	 if	 we	

know	the	rules	that	govern	the	interactions	between	the	system	components,	the	emer-

gent	behaviour	cannot	be	predicted	(Coetzee,	Van	Niekerk	and	Raju,	2016a,	p.117),	be-

cause	the	whole	is	greater	than	the	sum	of	its	component	parts	and	it	is	the	interactions	

between	the	parts	that	produce	the	global	behaviour.	To	elucidate	this	with	an	example	

taken	from	Holland	(1992,	p.20):	In	an	embryo	the	aggregate	or	emergent	behaviour	is	

the	overall	structure	of	the	developing	individual.	

	

The	 global	 behaviour	 of	 a	 system	 should	 outlast	 any	 of	 its	 component	 parts,	 i.e.	 the	

whole	persists	over	time.	This	means	that	variations	in	the	behaviour	of	individual	com-

ponents	should	not	alternate	the	emergent	behaviour	(Nel,	2015,	p.40).	As	the	individual	

parts	of	CAS	continuously	revise	their	rules	of	interaction	and	each	part	is	thus	constant-

ly	surrounded	by	a	new	environment	(the	other	parts	changing	behaviour),	CAS	steadily	

evolve,	adapt	and	exhibit	new	forms	of	emergent	behaviour	(Holland,	1992,	p.20).		

However,	can	changes	in	individual	components	also	trigger	the	whole	system	to	move	

across	a	threshold	into	a	different	stable	state	or	regime	(Walker	and	Salt,	2006,	p.35).		

	

The	added	value	of	this	concept	for	the	analysis	of	disaster	resilience	is	that	it	leads	us	to	

asking	how	the	aggregation	and	interaction	of	smaller	micro-level	variables	could	build	

macro-level	disaster	resilience	(Coetzee,	Van	Niekerk	and	Raju,	2016b,	p.116).		

2.3.4 Urban	Systems	Failure	and	Humanitarian	Disasters		

In	our	discussion	over	defining	resilience	(see	Chapter	2.3.2,	p.27),	we	have	seen	that	in	

the	normal	state	a	system,	in	our	case	the	city	system,	develops	until	it	reaches	a	certain	

level	of	stability	as	well	as	a	certain	level	of	resilience.	However,	when	changes	in	slow	

variables	occur	–	i.e.,	when	the	sea	level	continuously	rises,	when	periodic	flooding	takes	

place	or	the	duration	of	dry	spells	prolongs	itself	–	the	system’s	resilience	(we	recall	that	

these	are	the	variables	that	are	crucial	 for	 the	persistence	or	 the	survival	of	a	system)	

gets	weakened	and	goes	down,	until	passing	a	stability	threshold.	These	thresholds	are	
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situations	 where	 disasters	 are	 almost	 “waiting	 to	 happen”.	 Therefore,	 while	 moving	

down	to	 that	 threshold	(when	resilience	diminishes),	 the	system	is	exposed	to	greater	

risks,	uncertainties	and	surprises	and	becomes	increasingly	vulnerable	to	disturbances	

or	acute	threats.	In	our	case	these	threats	are	natural	hazards	exacerbated	by	the	phe-

nomenon	of	climate	change.	 If	 the	system	is	not	able	 to	reorganize	 into	a	new	regime,	

with	different	system	dynamics,	in	other	words,	if	the	system	is	not	able	to	adapt	to	the	

changes	of	these	slow	variables,	due	to	low	resilience,	then	the	system	ceases	to	exist	–	a	

hazard	can	turn	 into	a	disaster	(Nicolis	and	Prigogine,	1977	cited	by	Ruth	and	Coelho,	

2007,	p.331;	Ernstson	et	al.,	2010,	p.532).			

	

From	a	CAS	theoretical	perspective	we	can	define	a	disaster	as	“(…)	the	disruption	of	a	

temporary	 steady	 state	 of	 the	 CAS	 to	 an	 extent	 that	 makes	 external	 help	 necessary”	

(Peters	et	al.,	2015,	p.109).	This	disruption	can	be	at	the	system	wide	level	meaning	that	

the	entire	city	is	affected	–	it	can	also	be	at	the	subsystem	level	and	thus	subsystems	are	

affected,	either	in	the	whole	city	or	‘only’	in	spatially	restricted	areas	(ibid.).	In	very	in-

terconnected	 systems	 the	 failure	 of	 one	 subsystem	 could	 provoke	 secondary	 and	 ter-

tiary	damages	and	eventually	lead	to	the	failure	of	the	entire	system,	causing	a	humani-

tarian	disaster.	This	 is	 called	 the	 ‘cascade	effect’	 or	 ‘domino	effect’	 (Atun,	2014,	p.54).	

The	higher	the	interdependence	within	a	system,	the	more	vulnerable	to	chain	reactions	

the	system	is.		

	

An	example	of	this	is	the	Kobe	earthquake	in	1995,	which	caused	the	disruption	of	sev-

eral	subsystems,	resulting	in	the	standstill	of	the	entire	urban	system.	According	to	Atun	

(2014,	p.55f.)	one	of	the	main	causes	for	the	heightened	vulnerability	of	Kobe	was	that	

the	 interdependencies	within	 this	 complex	urban	system	had	not	been	considered	be-

forehand.	The	 lesson	we	 can	 learn	 from	 this	 is	 that	we	need	be	 aware	of	 the	 interde-

pendencies	between	subsystems	and	how	the	disruption	of	a	particular	subsystem	may	

affect	the	whole	system.	If	we	are	able	to	understand	the	causalities	it	might	be	possible	

to	identify	the	right	entry	points	in	our	response	to	the	disaster	that	should	hinder	the	

cascade	effect	from	unleashing,	thus	containing	the	magnitude	of	the	damages.	

	

The	key	 lies	 in	 the	preparedness	of	 complex	urban	 systems	 to	 the	occurrence	of	both	

slow-onset	and	rapid-onset	natural	hazards.	Thus,	urban	networks	of	knowledge,	infra-

structure	 and	 institutions	have	 to	 adapt	 to	 changing	 circumstances	 resulting	 from	 the	
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urbanization	process	as	well	as	to	extreme	events	resulting	from	climate	change,	other-

wise	there	will	be	progressive	decay	and	catastrophic	collapse	of	urban	areas	(da	Silva,	

Kernaghan	and	Luque,	2012,	p.16).	This	is	something	that	the	humanitarian	field	needs	

to	be	aware	of	and	prepared	for.	

	

2.4 Summarizing	the	Theoretical	Framework	

In	this	chapter	we	have	introduced	systems	theory	with	a	focus	on	CASt.	We	have	seen	

that	 the	 added	value	of	 seeing	 cities	 as	 CAS	 is,	 that	 it	 teaches	us	 to	 identify	what	 ele-

ments	urban	systems	and	their	subsystems	consist	of,	how	they	interact	with	each	other	

and	to	what	extent	they	are	interdependent.	This	can	help	us	recognize	the	vulnerabili-

ties	inherent	in	an	urban	system	and	what	implications	a	hazard	may	have	on	its	func-

tioning.	 The	 more	 vulnerable	 factors	 or	 elements	 a	 system	 consists	 of,	 the	 lower	 its	

disaster	resilience	and	the	less	the	system	is	able	to	deal	with	the	hazard.		

We	have	defined	resilience	as	“(…)	the	persistence	of	relationships	within	a	system	and	

(…)	 a	 measure	 of	 the	 ability	 of	 these	 systems	 to	 absorb	 changes	 of	 state	 variables,	

driving	variables,	and	parameters	and	still	persist”	(see	Chapter	2.3.2,	p.27).		

Thereafter,	 we	 have	 outlined	 three	 key	 concepts	 of	 CASt	 that	 describe	 relevant	

properties	 of	 disaster	 resilient	 systems:	 (1)	 anticipation,	 (2)	 feedback	 loops	 and	

adaptation	and	(3)	emergence	and	aggregate	behaviour.	

The	 lower	 the	 system’s	 resilience,	 the	 more	 damage	 can	 occur	 to	 the	 system,	 which	

increases	the	risk	of	system	failure	–	in	our	case	a	humanitarian	disaster.	This	highlights	

the	importance	of	strengthening	the	resilience	of	urban	systems.	

Now	 the	 question	 we	 have	 to	 ask	 is:	 What	 role	 can	 humanitarian	 actors	 play	 in	

supporting	 the	 resilience	 of	 urban	 systems?	 The	 following	 chapter	 will	 look	 at	 the	

specific	 case	 of	 Jakarta	 and	 its	 flooding	 challenge	 to	 identify	 what	 role	 humanitarian	

organisations	play	in	supporting	its	flood	preparedness.	
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3 Case	Study:	Flood	Preparedness	in	Jakarta	

The	aim	of	 this	case	study	 is	 to	highlight	what	kind	of	projects	and	strategies	are	cur-

rently	being	implemented	in	Jakarta,	in	order	to	reduce	the	impacts	of	flooding.	At	what	

tipping	point	do	humanitarian	organisations	 intervene	 in	a	 flood	risk	situation	 to	pre-

vent	disaster?	To	get	a	better	understanding	of	how	Jakarta’s	flood	preparedness	system	

has	evolved	over	the	past	ten	years,	we	will	first	draw	on	the	experiences	with	flood	re-

sponse	activities	since	2007.	How	did	humanitarian	organisations	engage	in	past	 flood	

responses	and	what	were	the	main	challenges	they	were	faced	with?	

3.1 City	Profile	of	Jakarta:	Urbanization	and	Flood	Risk	

3.1.1 The	Megacity	Jakarta	

Jakarta,	the	capital	city	of	Indonesia,	is	a	city	full	of	contrasts.	It	is	one	of	the	most	popu-

lated	 urban	 agglomerations	 in	 the	 world.	 According	 to	 the	 last	 population	 census	 of	

2010,	 Jakarta	hosts	around	9.6	million	people,	however,	 it	 is	estimated	 that	 in	2016	 it	

had	exceeded	the	10	million	mark	(World	Population	Review,	2017).	 If	 the	Greater	 Ja-

karta	Area,	i.e.	the	metropolitan	area	Jabodetabek5	(see	Figure	4)	is	considered	as	well,	

we	 are	 speaking	 of	 a	 population	 of	 more	 than	 30	 million	 (World	 Population	 Review	

2017).		

																																																								
5	Jabodetabek	 consists	 of	 three	 provinces:	 the	 Capital	 City	 of	 Jakarta	 (DKI	 Jakarta),	 Banten	 (Tangerang	
Regency,	Tangerang	and	South	Tangerang	Municipality)	and	West	Java	Province	(Regency	and	Municipali-
ty	of	Bogor,	Regency	and	Municipality	of	Bekasi,	and	Depok	Municipality)	(Rustiadi	et	al.,	2015,	p.422).	
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Figure	4:	Map	of	Jabodetabek	(Source:	Rustiadi	et	al.,	2015,	p.422)	

	

Jakarta	has	not	always	been	this	big	and	important.	It	was	not	until	after	the	independ-

ence	 of	 Indonesia	 in	 1945	 that	 Jakarta’s	 economic	 development	 started	 to	 boom	

(Rustiadi	et	al.,	2015,	p.424).	With	this	boom	came	the	growth	of	the	city,	as	it	attracted	

immigration.	The	population	exploded	 from	an	estimated	1.17	million	 in	1948	 (Silver,	

2008,	p.91)	and	reached	the	dimensions	of	a	megacity	within	only	6	decades.	Today,	it	

keeps	on	attracting	people	from	across	Indonesia	and	beyond.	This	sustained	growth	in	

both	population	and	economy,	led	to	a	vast	increase	in	urbanized	areas	while	land	use	

and	settlement	patterns	changed	(Sunarharum,	Sloan	and	Susilawati,	2014,	p.235).	Fig-

ure	5	 illustrates	 the	growth	of	built-up	area	and	the	recession	of	green	areas	between	

1972	and	2012.	
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Figure	5:	Map	of	land	use	in	Jabodetabek,	1972–2012	(Source:	Rustiadi	et	al.,	2015,	p.435)	

	

The	 spatial	 planning	 and	 infrastructure	 development,	 as	well	 as	 the	 provision	 of	 ser-

vices,	 like	 transportation,	affordable	housing,	clean	water,	health	care,	education,	have	

not	kept	pace	with	this	process	(Dickson,	Baker,	Hoornweg	and	Tiwari,	2012,	p.99).	As	a	

consequence	Jakarta	has	been	dealing	with	a	number	of	problems:	The	housing-demand	

is	much	higher	than	the	supply,	especially	among	the	poor	and	lower-middle	class	–	the	

land	prices	are	skyrocketing	and	the	gap	between	the	wealthy	and	the	poor	widens.	The	

poor	remain	living	in	the	flood-prone	areas	in	the	riverbanks,	which	are	more	afforda-

ble,	 in	 slum	 and	 squatter	 settlements	 (Marfai,	 Sekaranom	 and	Ward,	 2015,	 p.1134f.).	

Waste	management	is	a	further	challenge	that	Jakarta	is	confronted	with,	as	there	is	no	

official	waste	management	system	(Dickson	et	al.,	2012,	p.99;	Texier,	2008,	p.367).	Fur-

thermore,	is	the	city	facing	an	enormous	traffic	congestion	problem,	as	a	consequence	of	

lacking	public	transportation.	As	such	many	stressors	increase	Jakarta’s	vulnerability	to	

natural	hazards,	next	to	fires	and	earthquakes,	flooding	represents	the	biggest	hazard.	

3.1.2 The	Flooding	Hazard	in	Jakarta	

Jakarta	is	located	on	a	deltaic	plain.	A	network	of	13	rivers	flows	from	the	mountainous	

and	hilly	area	in	the	South	of	Jakarta	through	the	alluvial	and	coastal	lowlands	of	North-

ern	 Jakarta	 into	 Jakarta	 Bay	 (see	 Figure	 6),	 on	 the	 North	 Coast	 of	 Java	 Island	

(Sunarharum,	Sloan	and	Susilawati,	2014,	p.235).	The	topography	and	shape	of	the	wa-

tershed	increase	the	vulnerability	of	Jakarta	to	flooding	during	the	wet	season,	which	is	

characterized	 by	 heavy	 rainfalls	 usually	 between	 October	 and	 April	 (Texier,	 2008,	

p.358).		
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Figure	6:	Major	rivers	in	Jabodetabek	(Source:	Katsuhama	and	Grigg,	2010,	p.770)	

	

This	is	exacerbated	by	socio-economic	drivers	including	extensive	land	conversion	dur-

ing	the	process	of	urbanization	of	the	recent	decades.	It	greatly	reduced	the	open	green	

space	in	Jakarta	and	consequently	increased	direct	runoff	due	to	impermeable	surfaces	

(Ward	et	al.,	2011,	p.901;	Marfai,	Sekaranom	and	Ward,	2015,	p.1132).	There	are	also	

physical	drivers,	namely	the	low	drainage	capacity	of	the	clogged	rivers	and	canals	as	a	

follow-up	 of	 waste	 being	 thrown	 into	 them	 and	 sediments	 from	 erosion	 upstream	

(Budiyono,	Aerts,	Tollenaar	and	Ward,	2016,	p.757).		

Furthermore,	 around	40	percent	of	 the	 city,	mainly	 in	 the	Northern	area	of	 Jakarta,	 is	

already	below	sea	 level	(Dickson,	Baker,	Hoornweg	and	Tiwari,	2012,	p.98).	This	 is	 in-

fluenced	by	two	factors:	The	rising	sea	level	due	to	climate	change	(Marfai,	Sekaranom	

and	Ward,	2015,	p.1132)	and	even	more	due	to	the	rapid	rate	of	land	subsidence	of	10	

cm	per	year	on	average	(Sunarharum,	Sloan	and	Susilawati,	2014,	p.235)	caused	by	the	

increasing	weight	of	the	city	and	the	high	level	of	groundwater	extraction	(Texier,	2008,	

p.358).	Figure	7	illustrates	the	low	elevation	level	of	Jakarta	and	the	high	elevation	level	

to	the	South,	which	increases	the	risk	of	flooding.	
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Figure	7:	Elevation	data,	in	red:	DKI	Jakarta	(Source:	Marfai,	Sekaranom	and	Ward,	2015,	p.1130)	

	

This	 leaves	 Jakarta	prone	to	 flooding	 from	the	rivers	coming	 from	the	South	and	 from	

coastal	 tidal	 flooding	 in	 the	 North.	 While	 flooding	 occurs	 annually	 and	 regularly	

throughout	the	year	at	the	smaller	scale	during	rainy	season,	approximately	every	five	

years	 in	 recent	 times,	 Jakarta	 is	 hit	 by	 extreme	 flooding	 events–	 in	1996,	 2002,	 2007,	

2013	and	2014	(Sunarharum,	Sloan	and	Susilawati,	2014,	p.235).		

It	 is	 believed	 that	 the	 frequency	 and	 severity	 as	well	 as	 the	 impact	 of	 flooding	due	 to	

heightened	 exposure	 of	 Jakarta	 will	 further	 increase	 (Marfai,	 Sekaranom	 and	 Ward,	

2015,	p.1131),	making	 it	one	of	 the	most	vulnerable	cities	 to	climate	 related	disasters	

(Wijayanti	et	al.,	2017,	p.1060).	

3.1.3 Perceived	Risk	of	Flooding	for	Jakarta	Today	

When	the	representatives	of	the	interviewed	humanitarian	organisations	were	asked	to	

rank	 the	 risk	 that	 flooding	poses	 to	 Jakarta	 today	on	 a	 scale	 from	zero	 to	 ten	 in	 their	

opinion,	the	responses	ranged	between	mid	to	high	level,	from	4.5	to	8,	the	mean	value	

being	6.3	(See	Figure	8).		
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Figure	8:	Perceived	risk	of	flooding	in	Jakarta	on	a	scale	from	0	to	10	(own	composition)	

	
Almost	all	informants	mentioned	that	in	the	last	three	to	five	years	the	risk	of	flooding	

for	Jakarta	had	significantly	decreased.	This	was	mainly	attributed	to	the	structural	mit-

igation	measures	by	the	government	through	infrastructure	development	and	the	clean-

ing	 of	 the	 riverbanks	 by	 the	 last	 two	 Governors	 (Jokowi	 and	 Ahok).	 Although	 these	

measures	 are	 not	 yet	 completed,	 it	 is	 felt	 that	 they	 already	 lowered	 the	 likelihood	 of	

flooding	to	happen	and	that	the	area	of	flooding	changed	and	decreased.	In	this	regard	

one	 respondent	mentioned	 that	 from	2007	 to	 2015	 the	 flooding	 area	was	 around	 the	

Ciliwung	River,	since	2015	though	the	risk	of	flooding	has	moved	to	the	residential	are-

as,	 like	 Kemang	 in	 Southern	 Jakarta	 or	 Kelapa	 Gading	 in	 the	 North.	 As	 such	 the	 risk	

moved	from	the	poor	to	the	rich.	Another	participant	stated	that	the	last	big	flood	event	

was	in	2013	and	that	after	that	with	the	program	by	the	government	there	had	not	been	

any	 further	major	 flood	events	–	 therefore	 in	 their	opinion	 flooding	 is	not	 really	a	big	

issue	for	Jakarta	anymore.	

The	 informants,	 who	 ranked	 the	 risk	 higher	 on	 the	 scale,	 added	 that	 if	 the	 flooding	

should	occur	 the	 related	 risks	 are	 still	 high,	 because	 as	one	 interviewee	explained:	 “If	

there	is	a	flood,	Jakarta	will	collapse"	(Interviewee	C,	Appendix	III,	page79).		

First	 of	 all	 the	 coordination	 challenge	 among	 stakeholders	 persists.	 As	 one	 informant	

put	it:	“Through	simulation	it	is	clear	that	not	many	stakeholders	are	ready.”	(Interview-

ee	F1,	Appendix	III,	page	79).		

Secondly,	a	lack	of	preparedness	at	the	family	and	individual	level	were	identified	by	a	

few	 stakeholders:	 Issues	 included	 the	 lack	 of	 risk	 awareness,	 like	 children	 playing	 in	

dirty	flood	water	(health	risk)	or	families	not	prepositioning	their	own	food	and	water	
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stocks.	Also	 the	need	 to	prepare	 for	 the	 flooding	 in	 a	 comprehensive	manner	was	 ad-

dressed,	 since	 right	 now	 the	 structural	mitigation	measures	 implemented	 by	 the	 gov-

ernment	are	not	being	followed	by	the	communities:	Their	behaviour	remains	the	same,	

as	they	throw	garbage	into	the	drainage	system	and	keep	on	building,	so	there	is	no	nat-

ural	 rainwater	 catchment:	 “The	 mitigation	 that's	 done	 by	 the	 government	 is	 not	 fol-

lowed	by	the	level	of	preparedness	at	the	family	or	individual	level	-	it	puts	the	risk	high	

in	 the	end."	 (Interviewee	H,	Appendix	 III,	page	79)	Other	concerns	 raised	were	as	 fol-

lows:	Some	early	warning	systems	have	not	been	set-up	properly;	there	is	a	lack	of	co-

ordination	 between	 the	 government	 and	 the	 state-owned	 electricity	 company	 during	

floods,	which	increases	the	risk	of	shortcuts	or	executions;	and	lastly	the	preparedness	

level	of	the	provincial	disaster	coordination	body,	the	BPBD,	was	questioned.	

	

3.2 Flood	Response	in	Jakarta:	Experiences	from	2007	and	2013	

Within	the	past	ten	years	Jakarta	has	regularly	faced	floods	on	a	smaller	scale	as	well	as	

two	extreme	events	in	2007	and	2013.	The	informants	were	asked	to	share	their	organi-

sation’s	 experiences	 with	 their	 major	 flood	 responses	 within	 the	 past	 ten	 years.	 The	

events	mentioned	by	 the	participants	were	 the	 flood	 responses	 in	2007	and/or	2013.	

(see	Appendix	III,	page	79)	The	main	experiences	are	summarized	in	the	following.	

3.2.1 Flooding	in	2007	

The	 flooding	 in	February	of	2007	 is	 seen	as	 the	worst	 flood	 in	 Jakarta’s	history	 so	 far	

(Marfai,	Sekaranom	and	Ward,	2015,	p.1136),	outdoing	a	big	flood	in	2002	(Interviewee	

A1,	Appendix	III,	page	79).	Torrential	rains	caused	the	overflow	of	the	major	waterways	

leaving	almost	60	percent	of	the	city	under	water.	The	casualties	mounted	to	79	people	

and	more	 than	half	a	million	people	had	to	be	evacuated	(see	Table	1).	The	public	 life	

was	disrupted	severely	with	electricity	and	water	supplies	being	cut,	the	telecommuni-

cation	 system	 failed,	 the	 public	 transportation	 was	 interrupted	 with	 closed	 roads,	

among	 others	 the	 toll	 road	 connecting	 the	 airport	 with	 the	 city	 (Wilhelm,	 2011,	 p.7;	

ECHO/IDN/BUD/2007/02000,	p.1).			
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Flood	year	 Inundation	area	 Evacuees	 Deaths	 Economic	impacts	

2002	 330	km²		 380,000	 22	 US$	180	million	

2007	 400	km²	 590,000	 79	 US$	998	million	

2013	 >	400	km²		 18,000	 15	 US$	2,000	million	
Table	 1:	 Facts	 and	 figures	 of	 the	 flooding	 events	 of	 2002,	 2007	 and	 2013	 (adapted	 from	
Sunarharum,	Sloan	and	Susilawati,	2014,	p.235)	

	

The	information	gathered	through	the	interviews	suggests	that	there	was	a	low	level	of	

preparedness	for	the	floods	in	2007,	because	the	risk	of	flooding	had	been	very	low	as-

sessed	in	2007:	“Before	2007	it	was	small	floods,	then	in	2007	we	were	all	shocked“	(In-

terviewee	 G,	 Appendix	 III,	 page	 79).	 This	 notion	 is	 also	 reflected	 in	 the	 observations	

made	by	another	informant:	

"We	 don't	 predict	 it,	 the	 very	 bad	 flooding.	 Because	 before	 2007	 is	 2005.	
2005	is	very	big	flooding.	2013	and	2007	we	get	worse	[flooding]	than	2005.	
We	just	say:	Repeat	five	year	flooding.	So	if	2005	then	big	flooding	will	come	
in	 2010.	 But	 2007	 is	 already	 again,	 so	we	 don't	 predict	 it	 in	 2007."	 (Inter-
viewee	I,	Appendix	III,	page	79)	

The	 lack	 of	 preparedness	 developed	 into	 a	 panic	 situation,	 as	 the	 national	 authorities	

were	overwhelmed	with	the	situation.	According	to	the	accounts	of	the	informants,	who	

were	working	during	the	2007	flood,	the	response	was	chaotic	and	uncoordinated.	One	

respondent	 suggested	 that	 the	 response	 in	 2007	 was	 like	 an	 Indonesian	 saying	 ‘Apa	

yang	lo	mau,	gue	ada’,	meaning	‘Whatever	you	need,	I	can	do	all’:	

"It	was	chaotic,	you	know,	it	was	like	an	emergency	capacity	building	at	that	
time.	So	we	gathered	and	'Ok,	who	has	a	good	way	of	swimming,	raise	your	
hands'	 -	 (laughs)	 'Ok,	 you	 come	 to	 the	 search	and	 rescue	 side.	Who	 cannot	
swim?'	They	go	 to	 the	 left	 side	and	 then	 'Ok,	you	do	 this	kitchen	work	and	
then	guys,	who	can	swim,	they	go	by	the	boats.”	(Interviewee	G,	Appendix	III,	
page	79)	

Another	informant	drew	the	parallel	to	other	disaster	responses	in	Indonesia:	

“In	 2007	 is	 the	 same	with	 the	 disaster	 in	 Indonesia,	 like	 2004	 the	 tsunami	
and	then	2006	Yogya	and	then	Jakarta	2007.	Many	NGO	comes	and	no	coor-
dinator	and	the	government	is	not	preparing	about	the	one	commando	that's	
why	[there	were]	no	like	standards	for	the	work,	for	the	aid,	for	everything.	
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(...)	Everybody	 just	did	what	 the	best	 they	can	do,	no	 coordination."	 (Inter-
viewee	F2,	Appendix	III,	page	79)	

The	 accounts	 allow	 for	 the	 conclusion	 that	 the	 main	 issue	 during	 the	 2007	 flood	 re-

sponse	was	the	lack	of	a	coordinating	body	guiding	the	stakeholders,	which	lead	to	the	

organisations’	 individual	 responses.	 Furthermore	 there	was	 no	 regulation	 on	 interna-

tional	involvement	“so	everybody	could	come	and	deal	with	[the	flood]”.	(Interviewee	G,	

Appendix	III,	page	79)	

A	different	problem	faced	at	the	time	was	that	people	were	reluctant	to	evacuate	as	they	

were	trying	to	hold	on	to	what	they	had,	which	raised	the	number	of	casualties.	

3.2.2 Flooding	in	2013	

In	January	2013	excessive	rain	in	Jakarta	and	its	greater	area	led	to	rivers	overflowing	

and	 resulting	 in	massive	 flooding.	During	 this	 flood	 the	 dike	 at	 the	West	Banjir	 Canal	

between	the	Manggarai	gate	and	the	sea	collapsed,	causing	the	Central	Business	district	

of	 Jakarta	 and	 the	 Merdeka	 presidential	 palace	 to	 be	 inundated	 by	 the	 annual	 rains.	

Since	the	center	of	Jakarta	was	under	water,	some	areas	in	Jakarta	were	on	standstill	for	

a	week	without	school	or	work.	Jakarta’s	Governor	–	Jokowi	at	the	time,	declared	state	of	

emergency.		

The	 flood	 response	was	 lead	 by	 the	 local	 government	 (BPBD	DKI	 Jakarta),	which	 had	

been	established	in	2011,	and	supported	by	the	national	disaster	agency	(BNPB).	Inter-

national	 assistance	 was	 not	 requested,	 however,	 any	 support	 was	 welcomed	 (IFRC,	

2013,	p.5).		

	

The	main	 issues	 raised	by	 the	 informants	who	had	experienced	 the	2013	 floods	were	

that	the	response	was	very	uncoordinated:	According	to	one	interviewee,	schools,	com-

munities	and	other	stakeholders	did	not	know	who	was	doing	what	and	where	the	evac-

uation	 centers	were	 located	 (Interviewee	 J,	Appendix	 III,	 page	79).	Another	 informant	

shared	this	experience,	while	also	criticizing	the	camp	management:	

“My	 experience	 in	 2013	 is	 (…):	 The	 camp	management	 is	 really	 something	
that	 needs	 to	 be	 improved,	 very,	 very	 improved	 in	 the	 future	 like	 the	 data	
management	itself,	the	coordination	among	the	actors	that	always	need	to	be	
improved	 because	 this	 is	 Jakarta,	 everyone	 can	 directly	 send	 their	 aid,	 like	
lots	 of	 independent	 groups,	 raise	 fund	 independently	 and	 then	 goes	 to	 one	
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specific	Kelurahan6	or	area	and	then	distribute	the	aid.”	(Interviewee	H,	Ap-
pendix	III,	page	79)	

It	was	also	mentioned	that	since	the	BPBD,	had	just	newly	been	established	at	the	time	

in	 terms	 of	 human	 resources	 they	 were	 still	 struggling	 to	 respond	 to	 medium-scale	

floods	in	Jakarta	and	were	not	good	at	managing	the	planning	and	the	data,	although	the	

systems	in	place	were	already	good	(Interviewee	H	and	D,	Appendix	III,	page	79).	

	

Just	one	informant	stated	that	his	organisation	had	conducted	studies	in	the	aftermath	

of	2007.	Then	in	2010	and	in	2011	there	were	small-scale	floods	for	which	the	organisa-

tion	was	 already	well	 prepared,	 so	when	 the	 2013	 flood	 hit	 they	were	 very	well	 pre-

pared,	mainly	because	of	 the	 technologies,	but	with	regards	 to	 logistics	 they	were	and	

still	are	lacking	capacity	(Interviewee	G,	Appendix	III,	page	79).	

	

When	asked	about	 the	main	 takeaways	 from	the	2013	 flooding	another	 informant	ad-

mitted	that:		

“Mhh...This	 is	our	problem.	We	never	had	after	action	review,	 if	we	already	
made	response,	particularly	for	big	events,	after	that	time	we	never	discussed	
it,	 what	 should	 we	 do	 in	 terms	 of	 preparedness	 if	 there's	 any	 flood,	 a	 big	
event	like	that.”	(Interviewee	D,	Appendix	III,	page	79)	

	

3.3 The	Current	Flood-Preparedness-System	in	Jakarta		

3.3.1 Structural	Flood	Mitigation	Measures	by	the	Government	

Traditionally	 flood	 mitigation	 efforts	 in	 Jakarta	 have	 focused	 on	 technical	 measures	

while	the	deep	causes	of	vulnerability	have	often	been	neglected	(Texier,	2008,	p.368).	

However,	 it	 seems	 that	when	 Jokowi	was	 elected	 Jakarta’s	 Governor	 in	 September	 of	

2012	the	way	the	flooding	issue	was	addressed	from	the	governmental	side	changed.	His	

mitigation	measures	included	digging	the	mud	in	the	drainage,	which	had	been	there	for	

the	past	15	years	and	thus	re-establishing	the	river	flow,	as	well	as	the	normalisation	of	

the	Ciliwung	River,	which	 includes	 the	widening	of	 the	river	 to	 increase	 its	 catchment	

																																																								
6	Kelurahan	=	village	
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area.	This	implied	the	eviction	of	those	people	living	in	the	riverbanks	–	a	highly	debated	

topic	that	we	will	not	go	 into	further	detail	with,	as	 it	will	go	beyond	the	scope	of	 this	

thesis.	

The	 construction	works	 started	 in	 2013	 and	 are	 not	 completed	 until	 the	 present	 day.	

“Why?”	The	Head	of	Disaster	Prevention	and	Preparedness	Department	asks	and	he	fol-

lows:		

“I	 don't	 know,	 because	 Public	Works	 [who	manage	 the	 constructions]	 is	 in	
national,	 not	 in	 our	 local	 government	 (….)	 we	 just	 manage	 our	 river	 gate,	
what	should	we	do	with	 the	river	gate?	We	need	 to	manage	about	 the	con-
struction!	(…)	Take	a	look	over	there:	They	made	a	big	and	high	[canal]	con-
struction,	 so	we	need	 to	high	our	street	after	 that,	 right?	We	 just	made	our	
river,	we	need	to	make	for	the	street	for	the	building,	for	the	park	after	that	
right?”.	(Interviewee	B,	Appendix	III,	page	79)	

Next	to	the	construction	works	being	in	the	hands	of	the	Ministry	of	Public	Works	in	the	

national	 government,	 the	 Head	 of	 the	 Disaster	 Prevention	 and	 Preparedness	 Depart-

ment	in	BPBD	also	pointed	to	another	issue:	

According	 to	him	 the	commuter	citizens	coming	 from	the	surrounding	areas	of	Bogor,	

Tangerang	and	Depok	to	work	in	Jakarta	do	not	care	about	the	regulations	that	apply	in	

Jakarta	and	throw	their	garbage	into	the	rivers.	When	it	starts	raining	in	those	areas,	the	

stream	 running	 downhill	 into	 Jakarta	 is	 overloaded	 faster	 and	 causes	 flooding.	 The	

BPBD	 representative	 locates	 the	problem	 in	 the	 governmental	 structure:	 It	 is	 the	Cili-

wung-Cisadane	River	Basin	Agency	(BBWSCC)	under	the	Ministry	of	Public	Works	who	

is	in	charge	of	managing	the	river	and	not	the	local	level	government:	

“We	don't	have	authority	to	do	'Hey,	you	can't	throw	your	bag	of	garbage	to	
the	river'	 -	no,	we	don't	have	authority.”	 (Interviewee	B,	Appendix	 III,	page	
79)	

3.3.2 Flood	Preparedness	Strategies	of	Humanitarian	Organisations	

The	empirical	 findings	suggest	that	since	the	government	 is	addressing	technical	 flood	

mitigation	measures,	humanitarian	organisations	are	instead	putting	their	focus	on	non-

structural	measures.	In	the	words	of	one	interviewee:	

	“And	our	organisation	we	work	more	on	trying	to	reduce	the	risk	to	the	peo-
ple	when	dealing	with	floods	or	other	hazards.	We	don't	work	with	the	river	
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and	make	the	drainage,	but	we	work	with	the	people,	 the	schools	(…).”	(In-
terviewee	J,	Appendix	III,	page	79)	

3.3.2.1 Safe	Schools	Initiative:	School-based	DRR	

Currently,	 the	 biggest	 ongoing	 disaster	 preparedness	 initiative	 in	 Jakarta	 is	 the	 Safe	

Schools	Framework,	which	was	initiated	as	a	global	framework	and	then	brought	to	the	

ASEAN	region	(ASEAN	Safe	School	Initiative,	ASSI).		

	

The	Framework	consists	of	three	pillars:	

	

(1) Facilities:		

The	school	should	conduct	a	structural	and	non-structural	risk	assessment	supported	by	

the	NGO.	The	recommendations	following	this	assessment	include	measures	like	elevat-

ing	the	floors,	fixing	electricity,	identifying	an	evacuation	center	and	putting	evacuation	

signs	 in	place.	On	the	basis	of	 the	risk	assessment,	 in	which	teachers,	children	and	the	

school	 committee	 are	 involved,	 the	 stakeholders	 develop	 a	 school	 operational	 plan,	

short	SOP,	or	school	contingency	plan.	This	plan	should	have	a	clear	guideline	on	who	is	

doing	what	in	the	event	of	flooding	(or	fire)	to	happen.		

	

(2) Management:		

The	key	 to	 success	 is	 the	 involvement	of	 all	 education	 stakeholders	 and	of	 course	 the	

commitment	of	the	school’s	principal,	which	in	practice	is	often	challenging	(Interviewee	

J,	Appendix	 III,	page	79).	Schools	are	supposed	 to	have	development	plans	 in	place,	of	

which	one	aspect	is	the	budget	allocation:	If	the	schools	consider	disaster	as	one	of	their	

priorities,	they	will	most	likely	include	it	in	their	development	plan	so	that	they	can	allo-

cate	 the	 funding	 of	 disaster	 preparedness	 activities	 in	 their	 school	 annual	 budget	 (or	

called	RKAS:	Rencana	Kerja	dan	Anggaran	Sekolah).	One	simple	example	is	the	inclusion	

of	regular	evacuation	drills	in	the	budget	allocation.	If	the	principal	does	not	see	disaster	

risk	 as	 one	 important	 issue,	 it	 won’t	 be	 considered	 in	 the	 budget	 allocation	 of	 that	

school.	This	 is	where	organisations	 like	STC	step	 in	and	 try	 to	 raise	awareness	on	 the	

importance	of	preparing	 for	 floods	or	 fires.	Ultimately	 the	goal	 is	 to	get	 the	schools	 to	

include	 disaster	 preparedness	 activities	 in	 their	 school	 development	 plan,	 “because	 if	
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that's	included	there,	you	can	at	least	expect	the	sustainability	there”	(Interviewee	J,	Ap-

pendix	III,	page	79).		

	

(3) Education:	

The	way	STC	 for	example	works	 is	by	establishing	disaster	preparedness	 teams	 in	 the	

schools	 (“Tim	 Siaga	 Bencana”)	 consisting	 of	 children	 in	 the	 older	 grades.	 STC	 trains	

them	and	equips	them	with	disaster	risk	knowledge	and	simple	skills	on	how	to	behave	

during	a	disaster	(f.ex.	providing	first	aid	or	using	a	fire	extinguisher).	The	main	role	of	

these	teams	is	to	then	raise	disaster	awareness	among	their	peers	and	disseminate	the	

information	 through	 simple	 channels	 like	 puppet	 and	 theatre	 shows,	 songs	 and	 also	

through	the	boy	scouts.	Through	the	children	STC	tries	to	reach	and	influence	the	par-

ents	 and	 consequently	 the	 community.	 The	 training	 takes	 place	 during	 the	 weekend,	

although	 there	 are	 some	 efforts	 to	 insert	 the	 disaster	 topic	 into	 the	main	 curriculum.	

However,	 there	 are	 some	 constraints,	 like	 the	 capacities	 of	 the	 teachers	 in	 the	poorer	

schools	and	therefore	working	through	extracurricular	activities	is	perceived	to	be	more	

effective.		

	

In	Jakarta	the	Safe	School	program	was	initiated	in	2013	by	a	number	of	NGOs,	among	

them	Save	the	Children	and	Plan	International.	When	PI	was	finishing	its	project	due	to	

financial	 constraints	 they	presented	 a	 study	 to	 the	BPBD	highlighting	 that	 there	were	

5000	schools	in	Jakarta	with	a	low	level	of	flood	preparedness.	Together	with	the	educa-

tion	consortium	they	were	able	to	prove	the	effectiveness	of	the	initiative	and	its	rele-

vance	and	succeeded	in	pushing	the	government	to	have	a	Governor	regulation	on	Safe	

School	in	January	2016	(Interviewee	H,	Appendix	III,	page	79).	

	

Through	the	regulation	a	Safe	School	partnership	between	Save	the	Children,	Plan	Inter-

national,	 World	 Vision,	 Yayasan	 Tanggul	 Becana	 Indonesia	 and	 the	 BPBD	 was	 estab-

lished	(Interviewee	J,	Appendix	III,	page	79).	Also	MDMC	and	LDD	mentioned	that	they	

were	working	with	some	schools.	Currently	the	BPBD	is	trying	to	implement	the	initia-

tive	 in	50	schools	(Interviewee	B,	Appendix	III,	page	79)	and	asking	for	the	support	of	

NGOs	in	doing	so:	
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“At	the	time	the	BPBD	said	our	first	year	target	will	be	400	schools.	It's	very	
ambitious.	In	fact	their	target	this	year	is	only	50	with	small	budget,	so	they	
still	want	us	to	support	them.”	(Interviewee	J,	Appendix	III,	page	64)	

One	issue	mentioned	by	the	ER	Coordinator	of	Plan	International	in	this	aspect	was	that	

he	was	not	sure,	whether	the	BPBD	was	actually	implementing	the	Safe	School	Initiative:	

	“We	 are	 not	 able	 to	 track	 down	 until	 now	 how	many	 schools	 that	 they've	
reached	already,	that's	something	that	we	have	to	ask	them	and	then	there	is	
kind	of	like	no	public	information	to	continue	the	Safe	School	program.“	(In-
terviewee	H,	Appendix	III,	page	79)	

3.3.2.2 Community-based	Disaster	Preparedness	

SIBAT,	or	also	community-based	disaster	preparedness	is	an	effort	that	was	initiated	by	

the	Indonesian	Red	Cross,	PMI.	The	aim	is	to	create	agents	of	disaster	preparedness	in	

the	communities.	As	such	PMI	trains	30	volunteers	per	Kelurahan7	(village)	to	become	

first	responders	 in	case	of	emergency	and	builds	their	capacities	 in	evacuating	people,	

setting	up	field-kitchens	and	distributing	relief	items	(Interviewee	I,	Appendix	III,	page	

79).	According	 to	a	 lessons-learned	report	 issued	by	PMI	 in	 the	aftermath	of	 the	2013	

flooding,	having	the	SIBAT	team	as	first	responders	proved	to	be	“a	very	important	as-

pect	of	working	in	urban	disasters”	(IFRC,	2013,	p.8).		

Plan	 International	has	 also	been	engaging	 in	 community	preparedness,	 as	 they	 imple-

ment	urban	DRR	projects	in	a	couple	of	Kelurahan	in	the	West	of	Jakarta.	Through	these	

projects,	 PI	 aims	 at	 raising	 risk	 awareness	 and	 developing	 contingency	 plans	 at	 the	

community	level,	which	it	integrates	with	the	contingency	plans	that	were	set-up	at	the	

school	 level.	 Just	 like	 for	Safe	the	Children,	 their	special	 focus	 lies	 in	empowering	chil-

dren	and	the	youth	to	become	agents	of	change	in	disaster	preparedness	(Interviewee	H,	

Appendix	 III,	 page	 79).	 A	 further	 important	 effort	 to	 preparing	 communities	 in	 three	

slum	areas	for	disaster	was	implemented	by	ACF	between	2002	and	2010	(Interviewee	

A1	and	A2,	Appendix	III,	page	79).	

The	 importance	of	establishing	contingency	plans	at	 the	village	 level	and	of	preparing	

first	responder	citizens,	especially	because	of	the	issue	of	traffic	jams	was	also	acknowl-

edged	by	the	BPBD	(Interviewee	H,	Appendix	III,	page	79).	

	

																																																								
7	In	the	Kampung	Melayu,	Bidaracina,	Bukit	Duri	
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3.3.2.3 SiGAP:	Strengthening	Government’s	Ability	towards	Disaster	Preparedness	

In	 January	 2018	 a	 new	 initiative	 funded	 by	 USAID	will	 be	 implemented	 through	 STC,	

CARE,	WV	and	CRS.	The	 goal	 is	 to	 help	 the	BPBD	 increase	 its	 disaster	 awareness	 and	

build	its	capacity	(Interviewee	C	and	J,	Appendix	III,	page	79).	Furthermore	the	objective	

will	 lie	 on	 developing	 or	 enhancing	 contingency	 plans	 at	 the	 provincial,	 subdistrict,	

community	and	school	level.	

3.3.2.4 Preparing	for	Emergency	to	Reduce	the	Risk	of	Disaster	

Since	the	end	of	2015	the	strategy	followed	by	MDMC	is	to	prepare	for	emergencies	in-

stead	of	implementing	DRR	projects.	This	is	perceived	to	be	more	effective:	

"You	know,	sometimes	if	we're	focussing	on	the	DRR	they're	not	well	for	the	
emergency	 response,	 but	 if	 we	 set	 up	 a	 strong	 emergency	 response	 then	
there'll	 be	 a	 good	 DRR.	 That's	 our	 point	 of	 view,	 because	we	 did	 it	 before	
from	the	DRR	perspective,	but	that	did	not	work	well	for	the	emergency	re-
sponse."	(Interviewee	G,	Appendix	III,	page	79)	

The	reason	seems	to	be	that	 if	a	DRR	project	 is	 implemented	in	2014	for	example	and	

then	in	2015,	2016	and	2017	there	is	no	big	flood	event,	then	people	will	not	give	any	

relevance	to	the	DRR	measures.	Working	with	the	“what	to	do	in	case	the	flood	happens”	

approach,	however,	seems	to	prove	more	effective.	
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3.3.3 Emergency	Response	Preparedness	

	
Figure	9:	Perceived	preparedness	for	flood	response	on	a	scale	from	0	to	10	(own	composition)	

	

As	we	can	see	in	Figure	9,	all	interviewees,	but	one,	perceive	their	organisations	to	have	

a	high	level	of	flood	emergency	response	preparedness.	The	participant	from	CARE	re-

sponded	that	his	organisation	had	a	high	level	of	preparedness,	however,	did	not	state	a	

number	–	thus	CARE	is	not	represented	on	the	graph.	

The	 strong	 points	mentioned	were	 that	 the	 organisation	 had	 experience	with	 smaller	

floods	now,	that	they	had	prepositioned	stocks	and	safety	equipment	in	place,	that	they	

had	conducted	trainings,	that	they	had	a	rapid	needs	assessment	capacity	as	well	as	co-

ordination	meetings	and	good	networks.	

The	 weaknesses	 that	 were	 mentioned	 comprised	 logistical	 constraints,	 limited	 re-

sources,	leadership	issues,	i.e.	that	the	person	in	charge	is	not	suitable	for	the	job	and	for	

the	international	community	the	dependence	on	the	statement	from	the	government	in	

order	to	get	visas	quickly.		

Only	the	HFI	pointed	to	very	low	flood	emergency	response	preparedness,	because	they	

had	not	discussed	the	preparedness	among	themselves:	

“We	only	prepare	if	approaching	to	the	emergency	response	(laughter).	May-
be	some	members	already	prepare	things	like	for	the	stockpiling	and	then	for	
training	for	preparedness	of	floods...maybe,	I	can	say	maybe	because	I	don't	
know	every	detail	of	 them,	but	collectively	no.	Sorry	 to	say	 that,	but	collec-
tively	we	don't	have...”.	(Interviewee	D,	Appendix	III,	page	79)	
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The	BPBD	in	turn	did	not	answer	the	question,	instead	pointing	to	the	citizens	staying	in	

the	riverbanks	that	had	a	higher	response	as	opposed	to	those	that	had	never	been	im-

pacted	from	flood	(Interviewee	B,	Appendix	III,	page	79).	

3.3.3.1 Coordination	and	Collaboration	

The	 Indonesian	 National	 Board	 for	 Disaster	 Management,	 BNPB	 (Badan	 Nasional	 Pe-

nanggulangan	Bencana),	 functions	 as	 the	main	 coordinating	 body	 in	 disaster	manage-

ment.	It	was	established	by	the	Presidential	Regulation	No.	8	of	2008	and	replaced	the	

SATKORLAK	PB,	the	National	Disaster	Management	Coordinating	Board,	which	had	been	

in	charge	since	1979.	At	the	provincial	and	district	level	BPBDs	(Badan	Penanggulangan	

Bencana	Daerahs),	provincial	disaster	management	agencies,	are	in	the	lead	(see	Figure	

10).	The	BPBD	of	the	DKI	Jakarta	was	established	only	at	the	end	of	2010,	before	that	the	

disaster	response	was	handled	by	SATKORLAK.	

	

	
Figure	10	Indonesian	disaster	management	governance	(	Source:	Sunarharum,	Sloan	and	
Susilawati,	2014,	p.233)	
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The	biggest	 challenge	mentioned	by	all	participants	was	about	 coordination.	This	was	

the	case	for	the	2007	flooding,	during	which	the	response	was	led	by	the	SATKORLAK8	

and	again	during	the	2013	flooding,	in	which	the	BPBD	was	already	in	charge.	While	all	

organisations	are	coordinating	and	working	with	the	BPBD,	the	participants	addressed	

major	 shortcomings	 in	 the	 coordination	 capacity	 of	 the	 BPBD:	 According	 to	 one	 re-

spondent	one	of	 the	challenges	 that	 the	BPBD	is	 facing	 is	coordinating	across	 the	gov-

ernmental	departments	(Interviewee	J,	Appendix	III,	page	79).	Another	informant	criti-

cized	the	BPBD	sharply,	stating	that:	

“[This]	is	only	my	opinion,	the	thing	that	needs	to	be	done	better	by	the	BPBD	
is	 about	 the	 coordination.	They	don't	have	 -	 I	mean,	 I'm	 sorry	 to	 say	 that	 -	
they	need	to	improve	the	way	to	do	the	coordination,	that's	the	thing.	Not	on-
ly	in	Jakarta,	in	several	areas	in	Indonesia."	(Interviewee	C,	Appendix	III,	page	
79)	

The	 Head	 of	 Disaster	 Prevention	 and	 Preparedness	 Department	 of	 the	 BPBD	 himself	

acknowledged	that	the	NGOs	were	not	well-coordinated	to	100	percent:	

“(…)	but	not	100	percent	well-coordinated,	 40	percent	maybe	yes.	 (…)	 Just	
like	 this,	when	disaster	coming	 in	 flooded	area	 in	our	villages,	we	call	Save	
the	Children	'Please	help	us	today',	'Okay,	okay'	-	And	they	will	be	coming	the	
next	day	(laughter).	And	the	other	one,	I	told	the	other	NGO	'I	need	a	boat	to	
evacuate	our	citizen,	how	many?'	'Four'	-	And	they	will	be	coming	with	one.	
But	it's	ok,	no	problem,	they	try	to	do	something	for	our	citizen,	that's	good.”	
(Interviewee	B,	Appendix	III,	page	79)	

A	 further	 issue	 is	 that	 it	 seems	 that	pre-established	cluster	 coordination	 is	missing,	 in	

the	words	of	one	interviewee:	

“From	our	previous	history	-	it's	always	when	the	strike	hits	then	they	coor-
dinate.	 So,	 in	 2015	 there's	 a	 contingency	 plan.	 The	 contingency	 plan	 is	 for	
2016,	but	in	here	there's	no	intersection	cluster-coordination.”	(Interviewee	
G,	Appendix	III,	page	79)	

On	the	meso-scale	there	are	a	number	of	coordination	and	collaboration	efforts	between	

organisations,	among	them	the	Humanitarian	Forum	Indonesia,	a	 faith-based	umbrella	

organisation	currently	consisting	of	15	members;	the	Emergency	Capacity	Building	con-

																																																								
8	Their	function	was	only	coordinating,	not	decision-making.	
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sortium	(ECB),	consisting	of	the	INGOs	STC,	Oxfam,	WV,	CRS,	Mercy	Corps	and	CARE	in	

the	 lead;	 the	Safe	School	partnership	with	BPBD,	STC,	PI,	WV	and	YTBI;	as	well	as	 the	

disaster	education	consortium	with	PI	in	the	lead.	

	

However,	on	the	macro-scale	there	is	no	common	plan	on	who	is	doing	what	in	case	of	

flooding.	This	also	applies	to	the	flood	preparedness	measures:	From	the	empirical	find-

ings	 it	can	be	concluded	that	there	 is	not	one	vision	guiding	the	work	of	humanitarian	

organisations	in	preparing	for	floods.	

3.3.3.2 Communication	

All	 participants	 mentioned	 that	 their	 main	 communication	 channels	 are	 WhatsApp	

groups	that	were	often	created	during	the	2013	floods.	Before	that	some	were	working	

with	Blackberry	Messenger	or	with	Walky-talkies.	The	BPBD	communicates	its	warnings	

through	its	website	and	social	media,	especially	Facebook	and	Twitter.	

3.3.3.3 Monitoring	and	Early	Warning	System	

The	main	source	of	 information	 for	 the	monitoring	of	 the	water	 level	 in	 Jabodetabek’s	

water	gates	of	the	Ciliwung	River	is	provided	by	the	BPBD,	who	in	turn	receive	weather	

information	from	the	meteorological	agency,	BMKG	(Badan	Meteorologi	Klimatologi	dan	

Geofisika).	The	water	level	is	measured	in	various	floodgates	in	centimeters	and	classi-

fied	into	four	categories	(see	Figure	11).	In	the	left	column	we	see	some	water	gates.	The	

columns	 next	 to	 the	 water	 gates	 describe	 which	 water	 height	 corresponds	 to	 which	

standby	level:		Standby	four	is	the	normal	state	and	is	coloured	in	green	while	standby	

one	is	the	highest	water	level	and	coloured	in	red.		

Based	on	this	information	in	conjunction	with	the	weather	forecast,	predictions	on	what	

water	level	will	be	reached	at	what	time	are	made.	The	column	to	the	right	shows	this	

information	hourly	 for	each	 floodgate,	by	showing	the	height	of	 the	water,	 the	 level	of	

alertness	as	indicated	by	the	colour	and	the	weather	forecast	as	indicated	by	the	letter	

next	to	the	water	height.	The	abbreviations	can	be	found	in	the	legend	of	the	figure.	

	

The	water	level	information	is	shared	through	the	website	of	the	BPBD,	its	social	media,	

especially	Twitter	and	Facebook,	and	also	through	WhatsApp	groups.	If	the	water	level	is	

in	the	category	Standby	III	(yellow),	then	a	small	alert	will	be	given	through	speaker	sys-



	 54	

tem	 and	WhatsApp	 groups	 by	 the	 BPBD.	 At	 Standby	 II	 (orange)	 level,	 the	warning	 is	

spread	also	through	SMS.	When	the	water	level	increases	to	Standby	I	(red),	the	Chief	of	

the	 neighbourhood,	 Rukun	 Tetangga	 (RT)	will	 check	 all	 the	 households	 to	make	 sure	

that	the	citizens	moved	to	the	shelter.	(Interviewee	B,	Appendix	III,	page	79)	

	

Water	Level	
Day/	Date:	Tuesday/	24	October	2017	
Floodgate	 The	Standby	Limit	(in	cm)	 Time	

III	 II	 I	 07:00	 08:00	 09:00	 10:00	
Bendung	Katulampa	 80~149	 150~199	 ≥	200	 10	T	 10	T	 10	T	 10	T	
Pos	Depok	 200~269	 270~349	 ≥	350	 90	T	 90	T	 85	T	 85	T	
PA	Manggarai	 759~849	 850~949	 ≥	950	 640	T	 640	T	 610	T	 600	T	
PA	Karet	 450~549	 550~599	 ≥	600	 390	T	 390	T	 370	T	 370	T	
Pasar	Ikan	 170~199	 200~249	 ≥	250	 194	T	 194	T	 202	T	 209	T	
	
					
	
			LEGEND	 Categories	 Standby	I	 Standby	II	 Standby	III	 Standby	IV	

Weather	forecast	 T:	Clear	 M:	Cloudy	 H:	Rain	

MT:	Slightly	Cloudy	 G:	Drizzling	

Figure	11:	BPBD	Water	 level	monitoring	system	(adapted	and	translated	from	BPBD	DKI	Jakarta	
Website,	http://bpbd.jakarta.go.id/,	02.12.2017)	

	

While	this	system	seems	to	be	very	well	appreciated	by	the	NGOs	and	used	as	their	main	

source	of	information,	two	participants	also	expressed	some	criticism:	First,	not	all	the	

population	has	access	to	this	 information	or	even	knows	of	 its	existence	and	secondly,	

the	warnings	by	the	government	come	last	minute	although	the	flood	risk	information	is	

well-known	(Interviewee	G	and	H,	Appendix	III,	page	79).	

Therefore	some	organisations	try	to	fill	that	gap	by	establishing	their	own	communica-

tion	systems	with	the	community	to	send	them	alerts	when	the	water	level	goes	up.	Fur-

thermore	they	support	communities	in	establishing	their	own	early	warning	systems	as	

part	 of	 the	 community	 SOPs:	 In	 some	Kampungs	 (villages)	 for	 example	 the	 Kampung	

Tim	Siaga	Bencana,	the	community	disaster	preparedness	team,	checks	the	water	level	

and	 if	 the	water	 level	 rises	 they	send	messages	and	warn	 through	 the	speakers	of	 the	

mosque	or	also	using	a	siren	that	everybody	should	evacuate	(Interviewee	J,	Appendix	

III,	page	79).	
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3.3.3.4 Trigger	for	Flood	Response	Intervention	

Technically	 the	 trigger	 for	 response	should	be	given	 through	 the	BPBD,	who	conducts	

the	first	response.	If	 it	 lacks	resources	it	will	ask	for	support	from	NGOs	or	the	private	

sector	(Interviewee	B,	Appendix	III,	page	79).	Especially	INGOs	have	to	work	under	the	

Disaster	Management	Law	No.	24	of	2007.	Based	on	this	law	INGOs	are	not	allowed	to	

work	 in	 Indonesia	 unless	 there	 is	 an	 official	 request	 for	 international	 assistance	 or	 at	

least	 a	 “welcome”.	 Instead	 they	 should	work	 through	 the	 existing	 system	 by	working	

with	local	partners	and	providing	them	with	relief	items.	

All	of	the	interviewed	organisations	work	with	the	early	warning	system	of	the	govern-

ment	and	follow	the	alerts	from	the	water	gates.	However,	most	organisations	also	have	

their	own	understandings	and	triggers	independently	of	the	governmental	system:	Two	

examples	I	would	like	to	mention	at	this	point	are	the	Indonesian	Red	Cross,	who	inter-

vene	as	soon	as	they	receive	alerts	from	their	volunteers	in	the	field,	and	LDD,	who	in-

tervene	when	they	get	a	request	from	the	parish.	

3.3.3.5 Prepositioned	Stocks	

All	informants	mentioned	that	a	relevant	part	of	their	flood	preparedness	strategy	lies	in	

appointing	the	needed	personnel	during	the	rainy	season	and	in	prepositioning	stocks	of	

basic	items.	

Furthermore,	according	to	empirical	evidence,	since	the	governmental	 flood	prepared-

ness	system	is	lacking	both	manpower	and	supplies	to	respond	to	a	major	flood,	it	is	re-

lying	on	the	support	of	humanitarian	organisations	in	these	aspects.		

	

3.4 Summarizing	the	Empirical	Findings	

In	this	chapter	we	have	portrayed	the	characteristics	of	the	megacity	of	Jakarta	and	its	

vulnerabilities	 towards	 flooding.	We	have	 looked	at	 the	 two	major	 flood	events	of	 the	

past	 ten	years	 that	occurred	 in	2007	and	 in	2013.	The	empirical	 findings	have	 shown	

that	the	2007	flood	had	not	been	anticipated	and	the	response	manifested	itself	as	cha-

otic	since	many	organisations	got	involved,	but	there	was	no	clear	coordination	among	

the	stakeholders.	We	could	see	that	since	2007	a	number	of	measures	have	been	imple-

mented	including	the	Law	No.	24	of	2007,	providing	the	legal	framework	for	action	and	
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regulating	 the	 involvement	of	 international	organisations;	 the	establishment	of	 the	 In-

donesian	National	Board	for	Disaster	Management,	BNPB	in	2008	and	thereafter	of	the	

BPBD	 in	 Jakarta;	 structural	 flood	mitigation	measures	 by	 the	 government	 since	 2012;	

and	the	EWS	that	was	set	up	by	the	government	to	monitor	the	water	level	of	Jakarta’s	

rivers.	The	empirical	evidence	suggested	that	the	ways	in	which	humanitarian	organisa-

tions	are	involved	in	Jakarta’s	flood	preparedness	are	two-fold:	For	one	thing	they	focus	

on	raising	awareness	on	disaster	risk	and	on	strengthening	coping	capacities	of	commu-

nities	and	schools	to	deal	with	floods,	for	another	thing	they	engage	in	preparing	for	po-

tential	flood	responses	by	prepositioning	stocks,	conducting	trainings	and	holding	coor-

dination	meetings.	

Some	room	 for	 improvement	became	evident	with	 regards	 to	 the	coordination	among	

the	stakeholders	as	well	as	to	the	capacity	of	the	BPBD.	 	
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4 Discussion		

In	the	following	chapter	we	will	analyse	and	discuss	the	case	of	Jakarta,	as	presented	in	

chapter	three,	with	the	help	of	our	previously	outlined	theoretical	concepts	as	presented	

in	chapter	two.	We	look	for	the	justification	of	our	theoretical	assumptions.	

4.1 Jakarta	and	the	Floods:	Complexity	and	Vulnerability	

As	we	could	see	in	our	previous	chapter,	Jakarta	is	a	very	dense,	diverse,	dynamic	and	as	

such	 highly	 complex	 megacity.	 Its	 complexity	 is	 driven	 by	 variables	 like	 population	

growth,	 economic	 growth,	 further	 urbanization	 and	 increased	 dependence	 on	 infra-

structure	–	variables	that	are	generally	among	the	main	drivers	of	urban	complexity	(see	

Chapter	2.2.4,	p.22).		

	

Complexity	 can	be	 seen	as	 reinforcing	 Jakarta’s	 ‘natural’	 vulnerability	 to	 flooding	haz-

ards.	 This	 is	 because	we	 are	not	 solemnly	dealing	with	 single	 factors	 that	 are	 easy	 to	

identify	 and	 consequently	 tackle;	 instead	we	 are	 faced	with	 the	 complex	 interplay	 of	

natural,	 socio-economic,	 technical,	 institutional	 and	 financial	 factors.	 The	 interplay	 of	

stressors	 increases	 both	 exposure	 and	 vulnerability	 to	 the	 flooding	 hazard	 and	 thus	

leaves	Jakarta	at	heightened	risk	of	disaster.		

Jakarta’s	flooding	problem	is	therefore	a	perfect	example	for	illustrating	the	added	value	

of	applying	a	system	theoretical	lens.		

	

Figure	12	shows	a	number	of	factors	that	influence	the	flood	hazard,	albeit	the	list	is	not	

complete.	Some	of	these	factors	are	 interconnected,	which	in	the	figure	is	 indicated	by	

the	arrows	–	they	display	relationships	and	direction	of	causality.	These	interdependent	

factors	are	either	reinforcing	each	other	or	having	an	adverse	effect	 (see	 the	CAS	con-

cept	of	feedback	loops,	Chapter	2.3.3.2,	p.31).	Understanding	the	behaviour	between	the	

component	parts	of	Jakarta’s	urban	system	is	therefore	vital	for	comprehending	its	vul-

nerabilities	towards	the	flooding	hazard	as	well	as	for	identifying	possible	entry	points	

to	strengthen	its	resilience.		
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Figure	12:	Causal	 loop-diagram	of	the	flood	hazard	in	Jakarta	(Adapted	from	Akmalah	and	Grigg,	
2011,	p.739)		

	

We	 can	 see	 that	 the	 added	 value	 of	 addressing	 Jakarta’s	 flooding	 issue	 from	a	 system	

theoretical	perspective	is	at	least	two-fold:	On	the	one	hand	it	can	help	us	in	tracing	the	

roots	of	the	problem,	by	leading	us	to	identify	interdependencies	and	what	factors	feed	

into	each	other.	On	the	other	hand	a	system	theoretical	approach	also	shows	us	that	 if	

we	want	to	tackle	the	flooding	issue,	we	need	to	address	it	in	a	holistic	manner,	by	tak-

ing	into	account	the	interplay	of	all	factors	and	not	just	isolated	variables.		

This	supports	our	assumption	that	a	system	theoretical	lens	is	useful	for	humanitarian	

actors	to	get	a	better	grasp	of	urban	realms	and	their	vulnerabilities,	by	helping	to	un-

tangle	their	complexity	(see	Chapter	2.2.4,	p.22.	

	

4.2 Humanitarian	Actors:	Vital	for	Jakarta’s	Flood	Resilience?	

The	 2007	 and	 the	 2013	 flooding	 events	 have	 revealed	 Jakarta’s	 vulnerability	 to	 the	

flooding	hazard.	In	both	events,	the	exposure	to	the	hazard	coupled	with	its	vulnerabil-

ity	to	the	hazard,	resulted	in	humanitarian	disasters.	This	has	reiterated	the	need	for	a	
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better	flood	preparedness	system	–	a	system	that	is	proactive	and	able	to	minimize	the	

damages	and	casualties	related	to	a	major	flooding	event.	This	is	especially	relevant	as	

flooding	is	a	recurring	event	–	in	the	smaller	scale	annually	and	in	the	bigger	scale	every	

five	 to	six	years	–	and	 is	 furthermore	 likely	 to	worsen	 in	both	 frequency	and	 intensity	

due	to	climate	change	and	land	subsidence.	

As	discussed	in	chapter	two,	in	order	for	Jakarta	to	be	resilient	to	the	flooding	hazard	it	

needs	to	exhibit	properties	of	CAS,	i.e.	the	capacity	of	learning	from	its	environment	and	

adapting	and	reorganizing	its	component	parts	in	a	way	that	allows	the	survival	or	ab-

sorption	of	shocks	from	their	environments	(see	Chapter	2.2.3,	p.21).		

At	 this	point	we	briefly	 recall	 our	definition	of	 resilience	 as	 outlined	 in	Chapter	2.3.2,	

p.27:	

Resilience	is	“(…)	the	persistence	of	relationships	within	a	system	and	(…)	a	
measure	of	the	ability	of	these	systems	to	absorb	changes	of	state	variables,	
driving	variables,	and	parameters	and	still	persist.”		

Since	the	focus	of	analysis	of	this	thesis	is	set	on	understanding	the	role	of	humanitarian	

actors	in	Jakarta’s	flood	preparedness,	we	will	analyse	to	what	extent	humanitarian	or-

ganisations	 are	 supporting	 the	 system’s	 properties	 that	 render	 it	 resilient	 to	 flooding.	

This	will	be	done	with	 the	help	of	our	 theoretical	concepts	 taken	 from	CAS	 theory.	To	

what	extent	are	the	theoretical	concepts	applicable	to	the	empirical	case?	

	

4.2.1 Anticipation	–	Proactive	and	Reactive	Resilience	

We	recall	that	anticipation	denotes	the	ability	of	a	CAS	to	build	internal	models,	which	

help	 the	 system	 anticipate	 or	 predict	 future	 events	 and	 the	 consequences	 of	 their	 ac-

tions.	To	do	so	a	thorough	analysis	of	the	strengths	and	weaknesses	inherent	in	the	sys-

tem	is	necessary	in	order	to	identify	what	parts	of	the	system	are	likely	to	fail	in	the	oc-

currence	 of	 an	 event	 (a	 flood	 in	 our	 case).	 Appropriate	 action	 can	 then	 be	 taken	 to	

strengthen	these	points	and	as	such	the	resilience	of	the	system	proactively.			

	

The	empirical	findings	allow	for	the	conclusion	that	the	flooding	event	of	2007	had	not	

been	anticipated	by	neither	 the	humanitarian	organisations	nor	any	other	stakeholder	

involved	 in	 flood	preparedness	 and	 response	 in	 Jakarta.	As	 such	 the	nature	 of	 the	 re-
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sponse	to	this	event	was	chaotic	and	pushing	the	system	to	its	limit.	Therefore	the	inter-

est	lies	in	identifying	what	the	capacity	of	anticipating	a	flooding	event	in	Jakarta	is	to-

day,	and	to	what	extent	humanitarian	organisations	are	supporting	this	capacity.	

For	this	purpose	we	will	 look	at	two	major	categories:	(1)	The	system’s	anticipation	of	

an	event	in	order	to	strengthen	its	proactive	resilience	and	(2)	The	system’s	anticipation	

of	the	consequences	of	an	event	in	order	to	strengthen	its	reactive	resilience.		

For	both	categories	we	will	discuss	the	effectiveness	of	the	measures	that	are	currently	

being	implemented	to	strengthen	the	anticipative	capacity	of	the	urban	system.	

	

For	the	first	category,	one	of	the	most	relevant	measures	to	strengthen	the	anticipative	

capacity	 of	 Jakarta’s	 flood	 preparedness	 system	 identified,	 is	 the	 governmental	 early	

warning	system	(EWS).	Most,	 if	not	all,	 stakeholders	 including	humanitarian	organisa-

tions	use	it	to	monitor	the	water	level	and	to	be	alert	for	when	the	flooding	hits.	As	such	

it	can	be	seen	as	an	internal	model	of	Jakarta’s	preparedness	system	to	anticipate	flood-

ing.	However,	the	empirical	findings	also	highlight	some	gaps	and	shortcomings	of	this	

system,	namely	the	timeliness	of	the	warnings	and	the	lack	of	accessibility	to	the	infor-

mation	by	all	citizens.	Also	not	all	 the	affected	populations	seem	to	either	be	aware	of	

the	existence	of	the	EWS	or	know	how	to	interpret	it.	This	is	where	humanitarian	organ-

isations	step	in	to	fill	the	gap:	In	collaboration	with	schools	and	communities	they	estab-

lish	simple	and	customized	early	warning	systems.	With	this	measure	they	contribute	to	

raising	 awareness	 on	what	 the	 risks	 associated	with	 flooding	 are	 and	 at	what	 critical	

point	it	is	thus	necessary	for	the	affected	populations	to	take	action.	Through	the	devel-

opment	 of	 their	 own	 school	 or	 community	 flood	 contingency	 plans	 by	 means	 of	 as-

sessing	 their	 inherent	 risks,	 vulnerabilities	 and	 capacities,	 they	 are	 furthermore	 pre-

pared	on	what	action	they	should	take	in	case	of	floods	(see	Chapter	3.3.2,	page	45ff.).		

	

Thus,	it	can	be	concluded	that	within	Jakarta’s	flood	preparedness	system	humanitarian	

organisations	play	 a	 vital	 role	 in	 strengthening	 the	 anticipative	 capacities	 of	 the	most	

flood	affected	communities	that	may	not	be	reached	by	the	governmental	EWS.	

	

With	regards	to	the	current	level	of	anticipation	of	a	major	flooding	event	in	Jakarta	by	

humanitarian	organisations,	 the	empirical	 findings	suggest	 that	while	many	stakehold-

ers	within	the	humanitarian	pillar	are	preparing	for	a	possible	big	flood	in	2018,	some	

are	positioning	the	possibility	of	a	major	 flooding	to	happen	on	a	 low	scale.	Their	rea-
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soning	behind	this	is	that	since	2013	no	major	flooding	events	have	taken	place	due	to	

the	mitigation	measures	by	the	government	(see	Chapter	3.1.3,	p.39f.).		

	
Our	 second	 category	 is	 the	 anticipation	 of	 the	 consequences	 of	 an	 event	 in	 order	 to	

strengthen	the	system’s	reactive	resilience	to	a	future	event.	To	get	a	clearer	picture	we	

will	differentiate	between	(a)	the	micro-level,	i.e.	the	individual	humanitarian	organisa-

tions	 (b)	 the	meso-level,	 i.e.	 the	 humanitarian	 subsystem	 and	 (c)	 the	macro-level,	 i.e.	

Jakarta’s	flood	preparedness	system	that	is	run	by	the	government.		

	

For	(a)	the	example	of	the	Muhammadiyah	Disaster	Management	Center	shows	us	how	

humanitarian	organisations	can	put	this	concept	into	practice	at	the	micro-level:	In	2007	

the	organisation	had	neither	anticipated	the	major	flood	nor	its	consequences.	As	such	

their	response	lacked	preparedness	and	coordination.	Therefore,	in	the	aftermath	of	the	

event	MDMC	conducted	an	assessment	of	its	flood	response	to	analyse	its	shortcomings	

as	well	 as	 the	 organisation’s	 vulnerabilities,	 risks	 and	 capacities	 to	 deal	with	 a	 future	

flood.	Through	the	lessons	learned	MDMC	was	then	able	to	better	anticipate	the	conse-

quences	of	the	flooding	in	2013	and	could	therefore	react	to	the	event	accordingly.	

	

At	the	meso-level	(b),	currently	the	focus	of	humanitarian	organisations	for	strengthen-

ing	their	reactive	resilience	is	mainly	set	on	prepositioning	stocks	and	conducting	train-

ings.	The	empirical	 findings	suggest	that	the	prepositioning	of	stocks	 is	an	anticipative	

measure	that	is	of	high	relevance	for	the	functioning	of	Jakarta’s	flood	response	system.	

As	such,	if	in	case	of	a	flood	emergency	the	governmental	pillar	does	not	have	the	capaci-

ty	to	deal	with	the	event,	it	relies	on	the	humanitarian	pillar	for	support	with	both,	man-

power	and	supplies	(see	Chapter	3.3.3.5,	p.55).	

	

At	the	macro-level	(c),	albeit	there	is	a	flood	contingency	plan	under	the	lead	of	BPBD	in	

place,	 the	empirical	 findings	have	not	revealed	that	the	priorities	within	the	flood	pre-

paredness	system	are	set	on	conducting	one	holistic	analysis	and	 identification	of	vul-

nerabilities,	risks	and	capacities	for	dealing	with	a	potential	major	flooding	event.	This	

suggests	that	there	is	no	collective	preparedness	system,	which	clearly	outlines	who	is	in	

charge	of	which	activity	in	case	of	a	flood	response.	Instead	the	coordination	among	the	

response	actors	only	takes	place	when	the	flooding	hits	–	not	beforehand	(see	Chapter	

3.3.3.1,	p.51f.).	



	 62	

It	becomes	clear	that	humanitarian	organisations	play	an	important	role	 in	supporting	

those	parts	of	 the	system’s	anticipative	capacity	 for	both	proactive	and	reactive	resili-

ence	that	the	government	is	currently	not	addressing	sufficiently.	This	raises	the	ques-

tion	of	whether	they	are	somewhat	undermining	the	system’s	reactive	resilience	by	be-

ing	too	reliant	on	the	effectiveness	of	the	structural	mitigation	measures	by	the	govern-

ment	 to	contain	 the	risks	of	 flooding.	A	 fact	 that	 should	not	be	neglected	 is	 the	occur-

rence	of	past	major	flood	events	in	a	five	to	six	years	cycle.	If	we	consider	the	last	major	

flood	to	have	taken	place	in	2013,	the	calculation	would	suggest	that	the	next	big	event	

could	take	place	in	either	2018	or	2019.	

	

4.2.2 Feedback	Loops	and	Adaptation:		

We	briefly	call	back	to	mind	that	feedback	loops	–	positive	or	self-reinforcing	and	nega-

tive	or	self-correcting	–	originate	in	the	interaction	between	the	system	components	and	

enable	 the	 system	 to	 learn	 from	past	 events	 and	 adapt	 to	 be	more	 resilient	 to	 future	

events.		

	

The	concept	of	 feedback	 loops	and	adaptation	shall	help	us	 in	analysing	what	role	hu-

manitarian	organisations	play	 in	strengthening	 the	adaptive	capacity	of	 Jakarta’s	 flood	

preparedness	system.	

	

There	are	a	number	of	measures	that	the	government	has	taken	to	adapt	Jakarta’s	flood	

preparedness	 system	 to	 the	 shortcomings	 that	 became	 evident	 during	 past	 flooding	

events.	The	empirical	evidence	suggests	that	among	the	most	relevant	measures	are	the	

establishment	 of	 the	 national	 disaster	management	 agency	 BNPB	 in	 2008	 and	 conse-

quently	the	establishment	of	the	provincial	disaster	management	agency	at	DKI	Jakarta	

level	in	2011	as	well	as	the	passing	of	the	law	no.	24	of	2007,	which	set	the	current	legal	

framework	for	disaster	management	including	the	role	of	international	organisations.	

Furthermore,	the	change	of	the	Governor	of	Jakarta	in	2012	introduced	a	paradigm	shift:	

Flooding	was	suddenly	seen	as	one	of	the	main	issues	on	the	political	agenda	and	there-

after	 structural	mitigation	measures,	 including	 the	 normalization	 of	 the	 river	 and	 the	

digging	of	the	drainage,	were	taken	to	address	it.	These	measures	are	seen	to	be	highly	

effective	by	humanitarian	actors,	in	containing	the	risks	of	flooding	in	Jakarta.		
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The	contribution	of	humanitarian	organisations	to	the	flood	preparedness	system’s	ad-

aptation	from	past	events	appears	to	be	limited	to	some	aspects,	which	do	not	 include	

the	implementation	of	structural	mitigation	measures.	While	there	is	no	clear	explana-

tion	for	why	the	humanitarian	sector	in	Jakarta	is	not	engaging	in	these	efforts,	the	em-

pirical	 findings	 suggest	 the	 following:	Since	 large-scale	 structural	measures	have	been	

and	still	are	being	taken	care	of	by	another	component	of	the	system,	namely	the	gov-

ernment,	humanitarian	organisations	do	not	seem	to	be	seeing	the	necessity	of	working	

in	this	area	as	well.	Instead	they	focus	on	working	with	the	people	through	educational	

measures	 in	 schools	 and	 communities,	 next	 to	 preparing	 for	 an	 emergency	 response	

(see	 Chapter	 3.3.2,	 p.45ff.).	 However,	 these	 educational	measures	 are	 rather	 selective	

than	 large-scale	 interventions.	This	may	be	attributable	 to	 the	project-based	nature	of	

humanitarian	 work	 or	 funding	 restrictions	 and	 possibly	 also	 to	 the	 lack	 of	 authori-

ty/competence	to	assume	certain	responsibilities.	

Nonetheless,	humanitarian	organisations	manage	 to	 influence	 the	adaptive	 capacity	of	

Jakarta’s	 flood	preparedness	system	through	a	positive	 feedback	 loop.	The	Safe	School	

Initiative	 is	 an	 example	 that	 illustrates	 this	 strategy	 (see	Chapter	 3.3.2.1,	 p.	 46f.):	Hu-

manitarian	organisations	like	Save	the	Children	and	Plan	International	identified	a	loop-

hole	 in	Jakarta’s	 flood	preparedness	system,	namely	the	disaster	preparedness	 level	 in	

schools.	 Therefore,	 they	 took	 initiative	 and	 pioneered	 the	 implementation	 of	 the	 Safe	

School	framework.	As	this	measure	proved	to	be	effective	and	working	well,	they	started	

advocating	 it	with	 the	 government.	 Through	 the	 interaction	with	 the	 government,	 the	

humanitarian	organisations	succeeded	in	convincing	it	of	the	necessity	of	taking	up	this	

work	onto	 their	own	agenda.	This	as	a	 further	consequence	allows	 for	a	scaling	of	 the	

measure	and	a	much	greater	outreach.	Ultimately,	 it	can	promote	a	system-wide	adap-

tion	process.	

As	such,	 the	Safe	School	 Initiative	has	shown	that	humanitarian	organisations	support	

the	 adaptation	 and	 consequently	 the	 resilience	 of	 the	 flood	 preparedness	 system	 by	

working	through	loopholes	and	the	feedback	mechanism.	

 

4.2.3 Emergence	and	Aggregate	Behaviour	

As	previously	outlined,	emergence	is	the	global	behaviour	of	a	system	that	results	from	

the	interactions	between	its	component	parts	and	outlasts	the	same.	We	will	make	use	

of	 this	concept	 to	 identify	what	role	humanitarian	organisations	play	 in	supporting	 Ja-
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karta’s	 global	 behaviour	 in	 flood	 preparedness.	 For	 this	 purpose	we	will	 differentiate	

into	 two	 levels	of	 analysis:	 (1)	 Jakarta’s	 flood	preparedness	 system	and	what	 role	hu-

manitarian	organisations	as	one	“humanitarian	pillar”	play	in	it	and	(2)	the	humanitari-

an	 pillar	 itself	 as	 one	 subsystem	 of	 Jakarta’s	 flood	 preparedness	 system	 (view	 Figure	

13).	

	

Figure	13:	Levels	of	analysis	of	the	global	behaviour	in	Jakarta’s	flood	preparedness	system	(own	
composition)	

	

The	questions	we	will	discuss	for	both	levels	of	analysis	are	as	follows:		

(1)	To	what	extent	are	humanitarian	organisations	vital	for	the	functioning	of	Jakarta’s	

flood	preparedness	system?	Would	the	global	behaviour	of	the	system	outlast	the	break	

off	of	the	humanitarian	pillar?		

(2)	To	what	extent	are	the	single	components	of	the	humanitarian	pillar,	i.e.	the	individ-

ual	humanitarian	organisations,	relevant	for	keeping	the	global	behaviour	of	the	system	

functioning?	Would	the	global	behaviour	of	the	subsystem	outlast	the	break	off	of	indi-

vidual	humanitarian	organisations?	
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For	our	first	 level	of	analysis	the	empirical	 findings	have	shown	that	the	humanitarian	

pillar	plays	a	vital	role	for	the	global	behaviour	of	Jakarta’s	flood	preparedness	system.	If	

humanitarian	organisations	were	 to	 leave	 the	picture,	 the	consequences	 for	 the	global	

behaviour	of	 the	 system	would	be	 strongly	 felt.	 Indeed	 the	empirical	 findings	 indicate	

that	the	global	behaviour	of	Jakarta’s	flood	preparedness	system	would	not	outlast	the	

breaking	away	of	the	humanitarian	pillar	as	the	other	stakeholders	do	not	seem	to	have	

the	capacities	to	compensate	for	it.	This	applies	to	both,	flood	resilience	building	initia-

tives	and	the	capacity	to	respond	to	major	floods.		

	

As	 such	 the	governmental	 flood	 resilience	building	efforts	 focus	 almost	 exclusively	on	

technical	mitigation	measures	(see	Chapter	3.3.1,	p.44f.).	Thus	they	leave	out	of	the	pic-

ture	the	human	element,	which	is	a	necessary	component	for	addressing	the	flood	risk	in	

a	holistic	manner.	This	clear	gap	in	Jakarta’s	flood	preparedness	system	is	being	covered	

through	the	work	of	the	humanitarian	pillar.	With	its	programs	the	humanitarian	pillar	

aims	at	reinforcing	the	resilience	of	those	that	are	most	affected	by	the	floods	–	in	most	

cases	the	poorest	of	the	poor	living	in	slum	areas	next	to	the	riverbanks.		

Notwithstanding	 the	 relevance	 of	 these	 measures,	 they	 are	 nevertheless	 limited	 to	

small-scale	interventions.	The	importance	of	the	humanitarian	pillar’s	pioneering	work	

for	 Jakarta’s	 flood	 preparedness	 system	 as	 a	whole	 however,	 lies	much	more	 in	 their	

successful	efforts	in	advocating	the	human	aspect	with	the	governmental	pillar.	As	pre-

viously	discussed	this	success	is	reflected	in	the	adoption	of	community	resilience	build-

ing	measures	into	the	governmental	strategy,	which	could	ultimately	upscale	their	out-

reach	(see	Chapter	3.3.2.1,	p.46ff.).	The	governmental	pillar	however,	does	not	yet	have	

the	capacities	for	implementing	these	measures	single-handedly.	Instead	it	is	still	asking	

for	 the	 support	 of	 humanitarian	 organisations	 in	 doing	 so.	 As	 such	 the	 governmental	

pillar	is	somewhat	dependent	on	the	humanitarian	pillar.	

	

With	regards	to	the	preparedness	to	respond	to	potential	major-scale	flood	events,	it	can	

be	deducted	from	the	empirical	findings	that	Jakarta’s	flood	preparedness	system	builds	

on	 the	 presence	 of	 the	 humanitarian	 pillar.	 As	 described	 in	 the	 above	 chapter,	 if	 an	

emergency	exhausts	the	capacities	of	the	governmental	pillar	to	dealing	with	it	alone,	it	

relies	on	the	support	of	the	humanitarian	pillar	through	manpower	and	supplies.		

A	further	issue	that	became	evident	through	the	empirical	findings	is	the	apparent	lack	

of	coordinating	capacity	by	the	BPBD,	while	being	the	only	organisation	with	the	author-
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ity	to	coordinate	all	stakeholders.	This	has	proven	to	undermine	the	effectiveness	of	the	

system	in	responding	to	major	floods.	It	is	a	consortium	of	humanitarian	organisations	

that	has	made	it	to	its	aim	to	tackle	this	weakness	of	Jakarta’s	flood	preparedness	sys-

tem	by	implementing	a	project	dedicated	to	strengthening	the	capacity	of	the	BPBD	(see	

Chapter	3.3.2.3,	p.49).	

	

Looking	at	our	second	level	of	analysis,	the	importance	of	the	component	parts	for	the	

global	behaviour	of	the	humanitarian	pillar,	the	empirical	findings	drive	us	to	very	dif-

ferent	conclusions.	As	a	matter	of	 fact	 it	seems	safe	to	say	that	the	global	behaviour	of	

the	humanitarian	system	outlasts	its	parts.	This	can	mainly	be	attributed	to	the	fact	that	

there	is	not	one	clear	plan	in	place	on	how	to	split	the	work	among	the	organisations,	i.e.	

who	is	doing	what	in	case	a	flood	happens?	With	no	strict	system	in	place,	the	organisa-

tions	are	all	working	in	similar	fields.	Therefore,	if	one	component	part	breaks	off,	it	is	

replaceable	by	other	component	parts	with	no	consequences	for	the	global	behaviour	of	

this	subsystem.	

	

4.3 Limitations	of	Discussion	

It	is	important	to	remind	ourselves	that	the	analytical	aim	was	to	find	out	to	what	extent	

humanitarian	 organisations	 contribute	 to	 Jakarta’s	 flood	 preparedness	 and	 not	 to	 see	

whether	Jakarta	is	resilient	to	floods.	The	approach	chosen	for	this	purpose	was	to	dis-

cuss	 in	 what	 ways	 humanitarian	 organisations	 work	 to	 strengthen	 three	 chosen	 key	

characteristics	of	CAS,	namely	anticipation,	emergence	and	aggregate	behaviour	as	well	

as	feedback	loops	and	adaptation.	Other	concepts	of	CASt	may	have	also	provided	a	val-

uable	contribution,	but	could	not	be	included	due	to	time	and	length	constraints	of	the	

thesis.	Furthermore,	 it	 is	 important	to	note	that	the	findings	are	constrained	to	the	 in-

formation	obtained	 through	 the	chosen	sample	of	 informants	and	do	not	 represent	all	

ongoing	flood	preparedness	initiatives	in	Jakarta.	 	
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5 Conclusion	and	Recommendations	

This	thesis	was	built	on	two	basic	premises.	First,	as	a	result	of	a	growing	disaster	risk	in	

an	evermore-urbanized	world,	we	can	currently	observe	a	shift	of	humanitarian	crises	

to	urban	realms.	Second,	a	high	level	of	complexity	characterizes	urban	realms,	which	is	

challenging	the	work	of	the	humanitarian	sector	that	has	traditionally	engaged	in	crises	

in	simpler	rural	settings.	This	challenge	became	evident	through	urban	crises	responses	

of	the	past	few	years	that	have	pushed	the	humanitarian	system	to	its	limits.	Thus,	the	

thesis	has	taken	up	this	issue	and	has	highlighted	the	need	for	the	humanitarian	sector	

to	be	better	prepared	for	dealing	with	urban	settings.		

For	this	purpose	the	added	value	of	applying	a	systems	lens,	and	more	specifically	a	CAS	

theoretical	approach	to	the	study	of	urban	realms	was	introduced.	As	such,	 it	provides	

us	 with	 an	 analytical	 framework	 that	 helps	 us	 untangling	 their	 complexities:	 First,	 it	

teaches	us	to	identify	the	components	of	a	system,	the	subsystems	that	form	these	com-

ponents,	the	components	of	these	subsystems	and	so	on.	And	second,	it	sets	our	focus	on	

analysing	 the	 interactions	between	 those	components	and	on	 identifying	 interdepend-

encies	and	possible	cascade-effects,	which	can	shed	light	on	the	vulnerabilities	of	urban	

systems.	It	furthermore	stresses	the	concept	of	adaptation,	which	is	a	relevant	aspect	of	

resilience.	We	recall	that	we	have	defined	resilience	as		“(…)	the	persistence	of	relation-

ships	within	a	system	and	(…)	a	measure	of	the	ability	of	these	systems	to	absorb	chang-

es	of	state	variables,	driving	variables,	and	parameters	and	still	persist.”		

	

In	a	further	step	we	have	outlined	three	key	CAS	concepts	that	highlight	the	characteris-

tics	an	urban	system	needs	to	have	in	order	to	be	disaster	resilient:	Anticipative	capaci-

ty,	adaptive	capacity	and	emergent	behaviour	(see	sub-question	no.1,	p.7).	

	

With	 the	help	of	 these	 concepts	we	discussed	 the	 specific	 case	of	 Jakarta	and	 the	 role	

that	humanitarian	organisations	play	in	strengthening	its	resilience	to	flooding.	The	case	

of	Jakarta	has	highlighted	the	limited	room	of	possibilities	that	humanitarian	organisa-

tions	have	to	influence	its	flood	preparedness	system.	Financial	constraints	and	the	pro-

ject-based	nature	of	humanitarian	work	as	well	as	the	lack	of	authority	to	take	action	or	

realize	certain	measures	are	among	these	limitations.	As	such	we	could	see	that	possible	

intervention	points	for	humanitarian	organisations	to	impede	the	failure	of	the	system	
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can	be	restricted	through	governmental	regulations	–	in	our	case	especially	for	interna-

tional	organisations	(see	sub-question	no.3,	p.7).	

The	study	has	however	shown	that	within	 their	constraints	and	their	possibilities,	hu-

manitarian	organisations	as	one	subsystem	play	a	vital	role	for	Jakarta’s	flood	prepared-

ness.	This	applies	 to	both	community	resilience	building	 initiatives	and	emergency	re-

sponse	preparedness.		

Their	 strategies	 for	 reinforcing	 the	 resilience	 of	 Jakarta’s	 flood	 preparedness	 system	

could	be	divided	into	two	main	approaches	(see	sub-question	no.	2,	p.7).	One	approach	

is	 the	 identification	 of	 loopholes	 in	 Jakarta’s	 flood	 preparedness	 system,	 followed	 by	

own	initiative	in	implementing	measures	to	fill	these	gaps.	Due	to	their	constraints	these	

measures	are	however	limited	in	their	reach.	Therefore,	once	the	measures	prove	to	be	

successful,	humanitarian	organisations	advocate	them	and	push	for	the	government	to	

take	them	onto	its	agenda,	which	can	ensure	a	broader	outreach	and	sustainability.	This	

strategy	has	made	relevant	contributions	to	closing	existing	gaps	in	the	system	that	no	

other	stakeholder	was	filling	and	has	thus	proven	its	effectiveness.	

The	 second	approach	 is	 the	preparation	 for	 a	 flood	emergency	 response.	Our	analysis	

has	shown	that	Jakarta’s	disaster	management	agency	is	currently	heavily	reliant	on	the	

support	by	humanitarian	organisations	during	an	emergency	response,	which	is	mainly	

attributable	 to	 limited	 capacities	 of	 the	 governmental	 agency	 in	 both	manpower	 and	

emergency	aid	supplies.	

We	can	thus	draw	the	conclusion	that	within	its	limitations	the	role	of	humanitarian	or-

ganisations	in	Jakarta’s	preparedness	system	is	of	crucial	importance.	

	

At	 this	point,	however,	 it	 is	 important	 to	 remind	ourselves	 that	 the	 conceptual	 frame-

work	 for	 the	analysis	of	our	case	 is	 limited	to	 three	concepts	chosen	 from	CAS	theory.	

Other	concepts	of	CAS	theory	may	have	shed	light	or	put	focus	on	slightly	different	as-

pects	of	the	empirical	findings.	This	would	indeed	be	an	interesting	question	for	further	

research.	

There	are	also	some	methodological	constraints	of	 this	study,	such	as	the	 limitation	to	

one	specific	case,	some	conclusions	of	which	may	partly	be	transferrable	to	other	similar	

contexts,	 some	of	which	however	may	be	applicable	 to	 Jakarta	only.	 Furthermore,	 the	

case	study	is	limited	in	the	sense	that	it	does	not	reflect	the	perspectives	and	the	work	of	

all	 flood	stakeholders,	 instead	focussing	on	a	chosen	sample	of	humanitarian	organisa-

tions.	A	constraint	also	lies	in	the	empirical	findings	being	restricted	to	the	accounts	of	
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the	informants,	which	in	turn	depend	on	various	factors	including	their	number	of	years	

of	experience	or	their	position	within	the	organisation.	

As	such	it	would	be	 interesting	to	develop	this	work	further	by	expanding	its	scope	to	

including	a	more	holistic	sample	of	flood	stakeholders.		

	

Through	the	research	some	room	for	improvement	in	Jakarta’s	flood	preparedness	sys-

tem	as	a	whole	became	evident.	The	main	issue	highlighted	was	the	lack	of	coordination.	

This	was	one	of	the	main	points	that	were	criticized	about	the	responses	to	the	two	ma-

jor	floods	of	the	past	decade.	The	empirical	findings	strongly	point	to	the	fact	that	coor-

dination	is	still	one	of	the	major	challenges,	if	not	the	main	one.	In	this	aspect	the	system	

seems	to	be	 lacking	adaptive	capacity,	which	as	a	 further	consequence	 is	undermining	

the	system’s	resilience.	

A	more	systematic	approach	to	the	flooding	issue	could	increase	the	effectiveness	of	the	

flood	 preparedness	 system	 and	 consequently	 the	 resilience	 of	 the	 urban	 system	 as	 a	

whole.	Conducting	a	holistic	analysis	of	the	vulnerabilities	to	and	the	resulting	risks	of	

flooding	in	Jakarta	could	be	the	first	step	in	ensuring	this.	Thereafter,	the	strengths	and	

capacities	of	the	various	flood	stakeholders	and	of	the	urban	system	as	a	whole	should	

be	assessed.	These	analyses	 can	 then	be	used	 to	develop	one	common	vision	on	what	

can	and	what	should	be	done	to	address	and	minimize	the	risk	of	and	the	vulnerabilities	

to	flooding.	Which	strategy	should	be	followed	to	strengthen	critical	points	of	the	urban	

system?	Subsequently,	a	clear	concept	on	who	is	in	the	lead	of	which	activity	and	where,	

should	be	designed.	This	is	important	with	regards	to	both,	resilience	building	measures	

and	the	preparedness	to	respond.	It	is	pivotal	that	all	stakeholders	are	involved	in	this	

process	to	guarantee	that	the	resources	available	within	the	system	are	used	effectively	

and	efficiently.	

	

Recapitulating,	it	can	be	stated	that	despite	the	important	role	that	humanitarian	organ-

isations	play	in	Jakarta’s	flood	preparedness,	there	are	indeed	some	means	to	optimize	

their	work	and	its	impact.	The	empirical	evidence	did	not	reveal	that	the	risks	of	flood	

hazards	in	Jakarta	could	be	eliminated	and	that	instead	a	certain	degree	of	vulnerability	

to	future	events	persists.	This	highlights	the	importance	of	generating	synergies	among	

the	stakeholders	to	tap	the	full	potential	of	Jakarta’s	flood	preparedness	system.	
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APPENDICES	

Appendix	I:	Interview	Consent	Form	

	 	

Interview	
	
Research	Title:	
To	what	extent	do	humanitarian	organisations	contribute	to	flood	preparedness	in	Jakarta?	

	
Researcher:	Sarah	Stingl	
Date	and	time:	 	 	 	 	 	
Place:	
Participant’s	position	in	organisation:	
Name	of	organisation:	

Number	of	employees	 	
Number	of	volunteers	 	
Number	of	years	of	field	experience	in	Jakarta	 	
	
	
Consent	
	
• This	interview	is	voluntary.	You	have	the	right	not	to	answer	any	question,	and	to	stop	the	
interview	at	any	time	or	for	any	reason.		

• You	will	not	be	compensated	for	this	interview.		

• I	would	like	to	audio-record	this	interview	and	produce	a	transcript.	I	will	send	you	the	
transcript	for	review	and	approval,	before	inclusion	into	the	research.	The	recording	will	
be	destroyed.	

• Unless	you	give	me	permission	to	use	your	name,	position	and/or	quote,	the	information	
you	tell	me	will	be	confidential.	

	

	
Please	check	what	applies:	

� I	give	permission	for	this	interview	to	be	recorded. 

� I	give	permission	for	the	following	information	to	be	included	in	publications	resulting			
from	this	study:	

� my	name	 						� my	position		 				� name	of	organisation	 						� direct	quotes		

	
	
Name	of	Participant	____________________________________________________________	
	
	
Signature	________________________________________	Date	__________________________				
																																
	

Please	contact	Sarah	Stingl	(s.stingl@rug.nl)	with	any	questions	or	concerns.	
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Appendix	II:	Semi-structured	Interview	Questions	

	

General	

	

1) How	would	you	assess	the	risk	that	flooding	poses	to	Jakarta	and	the	people	that	
live	in	it	on	a	scale	from	zero	0	to	ten	10,	where	0	is	the	lowest	value	and	10	the	
maximum		
	

Flood	response	in	the	past	(since	2007)	

	

1) How	would	you	assess	the	organisation’s	involvement	in	flood	response	in	the	
past	ten	years	on	a	scale	from	zero	0	to	ten	10,	where	0	is	the	lowest	value	and	10	
the	maximum	involvement	perceived	to	be	in	place:	
______________________________________	

a. To	which	major	events	did	you	respond?	

b. How	did	you	respond?	Which	activities?	

c. Did	you	coordinate	with	other	organisations?	How?	

d. How	did	you	communicate	with	each	other?		

e. What	were	the	main	issues	and	challenges	that	you	were	facing?	
	
	

Flood	preparedness	today	

	

2) How	would	you	assess	the	organisation´s	capacity	to	be	prepared	for	flooding?	
Please	assess	the	preparedness	on	a	scale	from	zero	0	to	ten	10,	where	0	is	the	
lowest	values	and	10	the	maximum	preparedness	perceived	to	be	in	
place_____________________________	
	

3) What	kind	of	programs/strategies	are	you	implementing	to	prepare	for	floods?	

a. What	and	who	do	you	focus	on?		

b. Are	you	collaborating	with	other	stakeholders?	

c. What	are	the	main	challenges	you	are	facing?	
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4) What	data	and	information	do	you	base	your	flood	preparedness	plans	and/or	
projects	on?		

a. What	kind	of	data	do	you	use?	Own	data?	External	data?	
	
	

5) Are	there	stocks	of	supplies	in	place?		

a. What	kind	of	supplies?		

b. Where	are	these	supplies	being	stocked?	

	

6) Do	you	have	early	warning	systems	in	place?		

a. What	is	being	monitored?		

b. What	is	the	trigger	or	tipping	point	at	which	you	intervene?	
	
	

7) Is	there	anything	else	you	would	like	to	tell	me?	
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Appendix	III:	Interview	Participants	

	

	 Organisation	
Experience	

in	Jakarta	

2007	

Response	

2013	

Response	
Position	of	Participant	

Date	of		

Interview	

Place	of	

Interview	

A	 ACF	 Since	1998	 X	 	

(1) Former	DRR	Project		
Manager	

(2) 	Former	DRR	Project		
																																			Manager	

			(1)	
30.10.2017	
(2)	
04.11.2017	

Ikea	Alam	
Sutera,	
Jakarta*	

B	 BPBD	 Since	2011	 	 	
Head	of	Disaster	Prevention	&	

Preparedness	Department	
03.11.2017	

BPBD	

Office,	

Jakarta*	

C	 CARE	 Since	1967	 	 X	
Emergency	Response	Coordina-

tor	
08.11.2017	

Starbucks,	

Jakarta*	

D	 HFI	 Since	2008	 	 X	 Communication	&	Partnership	 06.11.2017	
HFI	Office,	

Jakarta*	

E	 Karina	 Since	2009	 X	 X	 Emergency	Coordinator	 02.11.2017	

Karina	

Office,	

Jakarta*	

F	 LDD	 Since	1962	 X	 X	

(1)	Chief	of	Community	Bureau	

Services	

(2)	Volunteer	

02.11.2017	

Karina	

Office,	

Jakarta*	

G	 MDMC	 Since	2004	 X	 X	
Jakarta	Regional	Chairman	for	

Emergency	Response	&	Recovery	
31.10.2017	

MDMC	

Office,	

Jakarta*	

H	
Plan	Interna-

tional	
/	 	 X	

Disaster	Risk	Management	Pro-

gram	Manager	
15.11.2017	

PI	Office,	

Jakarta,	via	

Skype	

I	 PMI	 Since	1945	 X	 X	
Head	of	Disaster	Management	

Services	Division	
07.11.2017	

PMI	Office,	

Jakarta*	

J	
Save	the	

Children	
Since	2013	 	 X	 Field	Manager	Jakarta	 08.11.2017	

STC	Field	

Office,	

Jakarta*	

*	Interview	was	conducted	face-to-face	


