


PRAISE	FOR	THE	RESILIENCE	DIVIDEND

“Dr.	Rodin’s	extraordinary	leadership	has	helped	introduce	the	world	to	the	concept	of	resilience—the	critical	strategy	for	breaking	the	endless
cycle	of	emergency	response	and	relief	for	millions	of	people.	From	supporting	our	nation’s	recovery	in	the	aftermath	of	Hurricane	Sandy	to
helping	megacities	in	Asia	protect	their	most	vulnerable	citizens,	Dr.	Rodin	has	made	resilience	a	global	priority	at	home	and	abroad.
Rigorously	analytical	and	powerfully	argued,	Dr.	Rodin’s	book	challenges	us	to	work	smarter	and	more	collaboratively	to	predict	disasters
before	they	strike	and	enable	citizens	to	build	stronger	communities	and	thriving	economies.”

—Dr.	Rajiv	Shah,	administrator	of	USAID

“With	heartbreaking	stories	and	practical	examples,	Judith	Rodin	makes	a	timely	and	much	needed	contribution	for	creating	a	better	world	in
an	increasingly	volatile	environment.	Turning	volatility	into	advantage	is	a	skill	that	leaders	at	all	levels	of	any	organization	can	use	in	building
resilience	into	business	models.”

—Paul	Polman,	CEO	of	Unilever

“This	book	makes	a	compelling	case,	drawing	on	stories	from	countries	and	communities	across	the	world,	that	resilience	is	not	just	a	defense
mechanism	but	a	positive	gain	or	dividend,	with	added	value	in	economic	and	social	terms.	The	message	is	timely,	given	the	increasingly
disruptive	force	of	climate	change	and	the	need	to	encourage	communities	to	respond	positively.	It	is	also	a	highly	readable	account	because	it
relies	on	actual	human	experience.”

—Mary	Robinson,	president	of	the	Mary	Robinson	Foundation-Climate	Justice,	and	UN	Special	Envoy	on	Climate
Change

“Judith	Rodin	is	a	world-class	entrepreneurial	philanthropist.	When	she	turns	her	gaze	to	new	areas	of	engagement,	it	is	both	creative	and	(in	a
positive	sense)	destructive.	Her	insights	into	resilience	shift	the	boundaries	of	classic	philanthropic,	governmental,	and	business	models.	For
Judith,	resilience	is	not	just	about	defense	against	natural	and	manmade	threats.	She	uses	resilience	as	a	basis	for	transforming	the	human
environment.	In	The	Resilience	Dividend,	she	brings	her	life’s	work	to	bear	on	the	subject,	drawing	on	her	deep	and	personal	experiences
from	around	the	world.	She	uses	every	tool	available	(including	the	world’s	most	advanced	technologies)	to	understand	the	urban	terrain	and	to
deploy	real-world	solutions.	All	with	the	goal	of	saving	and	improving	human	lives.”

—Dr.	Alex	Karp,	cofounder	and	CEO,	Palantir
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Introduction:	Why	Resilience	Matters

I	was	in	Beijing	speaking	at	a	conference	on	global	health	when	Super storm	Sandy	struck	New	York
City	with	incredible	force	on	October	29,	2012.	When	I	understood	just	how	catastrophic	the	storm	was,	I
frantically	tried	to	reach	my	chief	of	staff,	who	lives	in	Brooklyn,	but	the	phone	lines	were	completely
jammed.	I	was	worried.	Our	headquarters	are	in	Manhattan.	Many	of	my	colleagues	and	staff	members
live	in	the	New	York	area.	I	had	no	idea	whether	they	were	OK	or	what	the	status	of	our	work	was.	As	I
watched	the	flood	waters	surging	through	Wall	Street	on	TV,	I	urgently	kept	texting	my	executive	assistant,
who	lives	in	New	Jersey.	No	response.	As	I	learned	later,	communication	channels	throughout	the	region
had	either	been	taken	down	or	were	overwhelmed.	Not	even	emergency	personnel	could	get	through.
People	and	places	I	cared	about	were	in	danger,	and	there	was	nothing	I	could	do.

In	the	end,	we	were	lucky.	None	of	our	staff	members	suffered	injury,	although	several	had	to
abandon	their	flooded	homes,	and	many	could	not	return	to	them	for	months.	I	managed	to	get	a	flight	back,
but	only	days	later.	Our	New	York	offices	were	closed	for	a	week	because	the	area	of	Manhattan	where
we	are	located	was	without	power,	but	we	were	able	to	keep	some	operations	going	and	to	help	one
another	by	communicating	via	our	personal	e-mail	addresses.	We	were	disrupted,	for	sure,	but	we
continued	to	function,	and	the	foundation	was	back	to	almost	normal	within	a	week.

That	was	not	the	case	for	many	throughout	the	region.	Superstorm	Sandy	brought	damage	beyond
what	we	had	ever	seen	in	this	area	and	even	greater	than	we	had	imagined,	though	I	was	well	aware	of	the
devastation	that	a	storm	of	this	magnitude	could	wreak	on	New	York	City.	Indeed,	The	Rockefeller
Foundation	had	helped	to	support	the	development	of	a	report	by	the	New	York	City	Panel	on	Climate
Change	that	explored	the	potential	effects	of	intense	hurricanes,	extreme	wind,	coastal	flooding,	and	storm
surge	on	the	city’s	infrastructure.	We	had	also	funded	groups	of	architects,	engineers,	and	planners	to
collaborate	on	innovative	design	solutions	for	the	city’s	response	to	rising	sea	levels,	which	were
exhibited	at	the	Museum	of	Modern	Art.

In	other	words,	our	region	knew	a	great	deal	about	the	worst-case	scenarios	related	to	storms	and
sea	rise,	but	until	Superstorm	Sandy	hit,	it	had	all	been	hypothetical.	Now	the	nightmare	had	been
realized,	and	we	could	see	that	New	York	should	have	been	better	prepared	and	could	have	responded
more	effectively	than	it	did.	It	was	a	wake-up	call	we	could	not	ignore.

Only	weeks	after	the	storm,	Andrew	Cuomo,	governor	of	New	York,	convened	the	NYS2100
Commission,	a	group	of	skilled	and	knowledgeable	people	whose	task	was	to	study	the	effects	of	the
storm	and	make	recommendations	for	what	we	should	do	to	better	prepare	and	rebound	more	quickly
when	the	next	shock	hit.	The	commission	had	a	broad	and	sweeping	charge	to	make	New	York	more
resilient.	Governor	Cuomo	asked	me	to	act	as	cochair	of	the	commission,	and	I	jumped	at	the	opportunity
because	I	knew	The	Rockefeller	Foundation	had	a	lot	to	offer.	For	years,	we	had	been	working	on	issues
of	resilience,	many	of	them	related	to	climate	change	and	weather	disruptions,	through	projects	around	the



world.
I	knew	the	work	of	the	commission	was	vitally	important,	but	when	I	visited	some	of	the	areas	most

devastated	by	Sandy	I	realized	how	truly	essential	it	was.	I	saw	homes	destroyed,	neighborhoods
disrupted,	people’s	lives	in	disarray.	In	Breezy	Point,	where	more	than	a	hundred	houses	had	burned	to
the	ground,	we	talked	with	a	firefighter	who	was	digging	through	the	rubble	of	what	had	been	his	home.
He	was	trying	to	find	his	father’s	World	War	II	medals.

In	Bay	Ridge,	I	walked	to	the	end	of	a	pier	and	looked	across	New	York	Harbor.	From	that	vantage
point,	the	vulnerabilities	of	the	area	were	dramatically	obvious.	There	were	the	low-lying	neighborhoods
of	Staten	Island	exposed	to	sea	rise,	flooding,	and	storm	surge,	where	people	had	died	in	the	storm.	I	saw
damaged	dunes	and	other	soft,	natural	infrastructure	that	had	been	washed	away,	leaving	neighborhoods
completely	unprotected.	Sited	at	the	margin	of	the	upper	bay	was	Owl’s	Head	Wastewater	Treatment
Plant,	which	had	failed	during	the	storm,	allowing	raw	sewage	to	flow	into	the	waters.	In	other	words,	I
was	looking	at	threats	to	the	three	interconnected	elements	that	make	up	our	world:	human	beings	and	their
communities,	the	natural	systems	we	share	and	depend	upon,	and	the	built	environment	that	reflects	our
shelter,	our	commerce,	and	our	aspirations.

Although	I	had	always	believed	our	resilience	work	at	The	Rockefeller	Foundation	was	critical,	it
was	in	that	moment	I	realized	it	was	the	most	important	work	that	we	could	do.	Since	then,	my	conviction
has	only	grown	stronger.	In	a	time	as	turbulent	as	ours,	we	have	no	choice:	we	must	all	work	to	build
greater	resilience.

***

WHAT	IS	RESILIENCE?	Resilience	is	the	capacity	of	any	entity—an	individual,	a	community,	an	organization,
or	a	natural	system—to	prepare	for	disruptions,	to	recover	from	shocks	and	stresses,	and	to	adapt	and
grow	from	a	disruptive	experience.	As	you	build	resilience,	therefore,	you	become	more	able	to	prevent
or	mitigate	stresses	and	shocks	you	can	identify	and	better	able	to	respond	to	those	you	can’t	predict	or
avoid.	You	also	develop	greater	capacity	to	bounce	back	from	a	crisis,	learn	from	it,	and	achieve
revitalization.	Ideally,	as	you	become	more	adept	at	managing	disruption	and	skilled	at	resilience
building,	you	are	able	to	create	and	take	advantage	of	new	opportunities	in	good	times	and	bad.	That	is
the	resilience	dividend.	It	means	more	than	effectively	returning	to	normal	functioning	after	a	disruption,
although	that	is	critical.	It	is	about	achieving	significant	transformation	that	yields	benefits	even	when
disruptions	are	not	occurring.

In	the	twenty-first	century,	building	resilience	is	one	of	our	most	urgent	social	and	economic	issues
because	we	live	in	a	world	that	is	defined	by	disruption.	Not	a	month	goes	by	that	we	don’t	see	some	kind
of	disturbance	to	the	normal	flow	of	life	somewhere:	a	cyber- attack,	a	new	strain	of	virus,	a	structural
failure,	a	violent	storm,	a	civil	disturbance,	an	economic	blow,	a	natural	system	threatened.	Yes,	the
world	has	always	known	disruption,	but	there	are	three	disruptive	phenomena	that	are	distinctly	modern:
urbanization,	climate	change,	and	globalization.



The	world’s	population	is	more	rapidly	urbanizing	than	at	any	time	in	human	history,	forming	into
highly	concentrated	urban	and	metropolitan	areas,	some	of	truly	astonishing	proportion	both	in	terms	of
population	and	geographic	size.	Cities	are	extraordinary	and	wonderful	places,	yet	their	growing
populations	and	increased	density	make	them	newly	vulnerable	to	disruption,	crisis,	and	disaster	in	many
ways.	They	are	more	susceptible	to	weather	and	climate-change	threats,	because,	as	they	grow,	buildings
and	structures	are	often	developed	in	areas	that	are	more	vulnerable	to	hazards.	They	are	more	in	danger
of	systems	dysfunction	because	infrastructure	is	inadequate,	nonexistent,	or	poorly	maintained.	They	are
more	likely	to	experience	rapidly	spreading	disease	outbreaks	because	of	the	close	contact	of	shifting
populations	and	insufficient	health-care	facilities.	Economic	systems	are	burdened,	governance	structures
are	strained,	and	social	cohesion	comes	under	stress.	What’s	more,	the	expansion	and	further	development
of	urban	areas	typically	affect	ecosystems,	the	natural	systems	that	are	fundamental	to	human	resilience,	so
the	impact	of	urbanization	is	almost	always	a	social-ecological	one.

The	second	twenty-first-century	problem	is	climate	change,	which,	in	the	last	decade,	has	emerged
as	an	undeniable	contributor	to	the	severity	and	extent	of	the	disruptions	we	must	deal	with.	We	face
threats	from	weather-	and	environment-related	issues	as	never	before:	shifts	in	the	carbon-nitrogen-
oxygen	cycle,	global	warming,	sea-level	rise,	dramatic	fluctuations	in	rainfall,	increase	in	storm	intensity,
longer	periods	of	more	intense	heat,	land	loss	and	subsidence	(the	subsiding,	or	sinking,	of	land),	and	the
disturbance	of	natural	ecosystems.	Extreme	weather	events	are	increasing	in	frequency	and	severity.	Many
communities	face	flooding	that	destroys	infrastructure,	threatens	economic	activity,	and	tears	at	social
cohesion.	Other	areas	undergo	constant	stress	due	to	lack	of	water	and	become	so	afflicted	with	chronic
drought	that	people	become	“climate	refugees,”	leaving	their	homes	to	join	the	urbanizing	waves.

The	third	factor	of	the	twenty-first	century	is	globalization.	We	are	well	aware	of	this	phenomenon
and	have	seen	its	effects	in	all	aspects	of	our	lives—from	the	sprawling	supply	chains	of	global	business
operations	to	the	increasingly	multicultural	populations	of	our	institutions	to	the	extraordinary	mobility	we
have	across	geographic	borders,	time	zones,	and	social	networks.	Globalization	has	accelerated	the	pace
of	change,	introduced	new	and	unaccustomed	risks,	added	complexity	to	our	systems,	and	increased	the
amount	of	volatility	we	face—particularly	economic	volatility.	Our	globalized	commerce	is	unpredictable
and	puts	strains	on	individuals,	families,	enterprises,	economies,	and	governments.	In	a	globalized	world,
disruption	is	such	a	regular	occurrence	and	fundamental	feature	that	change	management	has	become	a
recognized	field	of	study	and	practice.

These	three	factors	are	intertwined	and	affect	one	another	in	a	social- ecological-economic	nexus.
Because	everything	is	interconnected—a	massive	system	of	systems—a	single	disruption	often	triggers
another,	which	exacerbates	the	effects	of	the	first,	so	that	the	original	shock	becomes	a	cascade	of	crises.
A	weather	disturbance,	for	example,	can	cause	infrastructural	damage	that	leads	to	a	public	health
problem	that,	in	turn,	disturbs	livelihoods	and	creates	widespread	economic	turmoil,	which	can	lead	to	a
further	degrading	of	basic	services,	additional	health	problems,	and	even	political	conflict	or	civil	unrest.
In	this	way,	a	discrete	disruption	can	quickly	devolve	into	a	full-on	disaster.	People	are	injured	and	die,
often	in	shocking	numbers.	Survivors	suffer	trauma	and	hardship.	Livelihoods	are	threatened	or	destroyed.



Institutions	are	crippled,	businesses	fail.	Infrastructure	is	overwhelmed.	Communities	are	weakened	and
sometimes	wiped	out.	Precious	assets—from	life- giving	forests	to	cherished	works	of	art—are	ruined.
Financial	resources	are	depleted.

The	losses	from	disruption	are	so	extensive	they	are	impossible	to	accurately	calculate.	We	can	get
a	sense	of	their	scope,	however,	from	the	World	Bank’s	estimate	that,	between	1980	and	2012,	nearly	$4
trillion	has	gone	into	relief	and	recovery	efforts	worldwide	for	natural	disasters	alone.	But	that	figure
includes	only	quantifiable	damage,	and	only	from	one	kind	of	disruption,	and	says	nothing	about	the
greater	toll	on	people,	the	environment,	and	economies	exacted	by	the	interruption	of	activity,	loss	of
opportunity,	and	all	the	rest.	Disruption	comes	in	much	smaller	increments,	too:	local	shocks,
organizational	disturbances,	individual	setbacks.	The	damage	done	by	these	may	not	be	as	costly,	but	can
be	devastating.

There	is	no	question	that	building	resilience	must	become	a	priority	for	us	all.	As	we	learned	during
Superstorm	Sandy,	and	as	people	and	organizations	throughout	the	world	have	learned	from	disturbances
of	many	kinds,	we	need	a	keener	awareness	of	the	threats	we	face,	greater	ability	to	withstand	and	survive
the	disruptions	we	can’t	avoid,	and	a	deeper	commitment	and	broader	capacity	to	resume	functioning	so
we	don’t	suffer	debilitating	loss	or	even	collapse.	We	can	no	longer	accept	our	vulnerabilities	or	ignore
the	threats	we	live	with.	Nor	can	we	devote	such	great	amounts	of	resources	to	recovering	from	disasters
that	could	have	been	prevented	or	responded	to	more	effectively.	Nor	can	we	continue	to	delude
ourselves	that	things	will	get	back	to	normal	one	of	these	days.	They	won’t.

The	good	news	is	that	resilience	building	is	a	concept	that	can	be	learned	and	a	practice	that	can
developed;	resilience	is	not	an	inborn	individual	trait	or	an	inherent	characteristic	of	a	company	or
community.	Any	entity	can	build	resilience.	Too	often,	however,	resilience	thinking	does	not	really	take
hold	until	a	galvanizing	event	or	a	major	shock—such	as	Superstorm	Sandy—brings	the	need	into	high
relief.	But	we	should	not	need	things	to	go	terribly	wrong	for	us	to	work	to	make	them	more	right.	We
need	to	take	action,	and	we	need	to	do	so	in	anticipation	of	disruption,	in	advance	of	shocks,	in
preparation	for	stresses—not	after	they	have	started	to	wear	us	down.

The	goal	of	this	book	is	to	help	frame	and	contribute	to	the	process	of	building	resilience	by
providing	a	template	for	thinking	about	resilience	and	by	describing	methods	for	putting	that	thinking	into
practice.	I	begin	by	defining	the	five	characteristics	of	resilience	(aware,	diverse,	integrated,	self-
regulating,	adaptive)	and	then	step	back	for	a	look	at	the	roots	of	resilience	thinking	in	ecology,
engineering,	and	psychology	and	describe	how	systems	theory	and	the	concept	of	the	adaptive	cycle	have
come	to	be	relevant	in	many	disciplines	today.	I	then	explore	the	three	phases	of	resilience	building—
readiness,	responsiveness,	and	revitalization—and	conclude	with	a	discussion	of	the	fundamental	concept
that	gives	this	book	its	title:	the	resilience	dividend.	Throughout,	I	tell	stories	and	draw	on	examples	of
individuals,	organizations,	and	communities	around	the	world.

I	stress	that	resilience	building	must	move	forward	on	three	fronts:	structural,	social,	and	natural.	In
all	three,	we	need	to	seek	both	“hard”	and	“soft”	solutions.	We	need	to	develop	technologies,	systems,
mechanisms,	and	products	that	will	prevent	or	protect	us	from	the	threats	we	can	identify	or	predict.	Just



as	important,	we	need	to	strengthen	and	improve	our	approaches	to	governance	and	leadership,
knowledge	creation,	communication,	community	development,	and	social	cohesion.	As	we’ll	see	in
almost	every	instance,	resilience	is	increased	where	there	is	an	optimal	combination	of	hard	and	soft
solutions.	Superior	infrastructure	alone	cannot	ensure	resilience,	nor	can	resilience	be	maximized	with
only	human	effort.

If	we	build	resilience	as	I	know	it	can	be	built—because	I	have	seen	individuals,	organizations,	and
communities	around	the	world	do	it	successfully—we	can	not	only	survive	whatever	crises	come	our	way
and	emerge	from	them	stronger;	we	have	the	chance	of	realizing	the	higher	benefit:	the	resilience
dividend.	We	will	have	the	capacity	to	create	and	take	advantage	of	new	personal,	social,	and	economic
opportunities:	endeavors	we	might	never	have	imagined	possible	and	achievements	that	seemed	out	of
reach.	When	we	do	that,	we	can	create	and	lead	lives	less	shadowed	by	threat,	develop	communities	and
organizations	that	are	more	productive	and	innovative,	and	strengthen	societies	such	that	they	are
brimming	with	greater	opportunity	and	prosperity.



1.	The	Resilience	Framework:	Five	Characteristics

Let	me	begin	our	exploration	of	resilience	in	what	might	seem	like	an	unlikely	place:	Medellin,
Colombia.	What	happened	in	Medellin—and	is	still	happening	there—is	a	vivid	illustration	of	the
dynamic	and	constantly	changing	nature	of	resilience	building	and	how	it	almost	always	involves
structural,	social,	and	natural	factors.	It	also	demonstrates	two	simple	truths:	that	resilience	is	not	(and
never	reaches)	an	end	state	and	that	building	resilience	brings	with	it	benefits	that	are	sometimes	beyond
what	you	can	imagine.	Medellin,	although	still	struggling	with	vulnerabilities,	has	so	built	its	resilience
that	it	is	now	beginning	to	realize	the	resilience	dividend—of	opportunities	and	possibilities	it	had	never
before	considered	possible.

Depending	on	your	age,	where	you	live,	and	your	global	experience,	you	probably	think	of	the	city
of	Medellin,	Colombia,	in	one	of	two	ways.	You	may	have	a	lingering	impression	of	the	place	as	it	was	in
the	1980s—the	drug	and	murder	capital	of	South	America,	home	to	the	infamous	Pablo	Escobar	and	his
Medellin	cartel.	Or	you	may	think	of	it	in	a	very	different	way,	as	it	has	emerged	in	the	last	decade	or	so
—a	dynamic	and	exciting	place,	an	emerging	travel	destination,	a	city	chosen	from	among	two	hundred
contenders	around	the	world	as	Innovative	City	of	the	Year	20131	and	host,	in	2014,	to	the	seventh	annual
World	Urban	Forum,	a	global	conference	organized	by	UN-HABITAT.	If,	in	1985,	you	had	said	the	city
might	be	a	good	place	to	host	a	major	international	conference	or	that	you	were	planning	to	vacation	in
Medellin,	the	response	would	have	been	disbelief.

In	Medellin’s	worst	days—the	early	1990s—it	was	a	city	trapped	in	a	downward	spiral	of
violence,	poverty,	citizen	flight,	and	drug	crime.	It	was	not	unusual	for	there	to	be	upward	of	5,500
murders	per	year	and	more	than	15	murders	in	the	city	per	day.	At	its	peak	in	1991,	there	were	381
murders	per	100,000	people.2	In	New	York	City	that	rate	would	translate	to	32,000	homicides	each	year.3

When	a	bad	thing	happened—another	murder,	a	gang	fight	over	turf,	a	community	dispute	over
sanitation	or	water,	the	failure	of	a	business,	the	destruction	of	homes	by	a	landslide	on	one	of	the	steep
slopes	surrounding	the	downtown—the	city	took	the	punch	and	fell	back	on	the	ropes.	Every	disruption
seemed	to	link	to	another	disruption.	People	did	not	bounce	back	so	much	as	hang	on,	cope	as	best	they
could,	and	absorb	the	blows	that	kept	coming.

For	people	like	Adriana	Restrepo,	who	has	lived	for	years	in	a	hillside	barrio	called	San	Javier,
Medellin	was	a	scary	place	to	be.	When	she	was	a	teenager,	there	was	often	nothing	to	do	but	stay	inside
her	family’s	small	house	for	days	on	end	until	the	shooting	subsided.	Neither	she	nor	the	city	had	the
capacity	to	overcome	the	constant	shocks,	relieve	the	grinding	stress,	or	find	a	path	to	something	new.
Restrepo	says	she	was	“ashamed”	to	live	there.

With	all	its	troubles,	Medellin	has	always	had	plenty	of	assets,	however,	starting	with	its	beautiful
environment.	It	lies	in	the	verdant	Aburra	Valley,	with	the	pleasant	Medellin	River	flowing	through	the
heart	of	the	city,	and	enjoys	a	spring-like	climate	with	an	average	annual	temperature	of	seventy-two



degrees	Fahrenheit,	or	about	twenty-two	degrees	Celsius.	It	is	surrounded	by	beautiful	hills	rising	toward
the	snow-strewn	Andes	mountain	range.	Not	everyone	is	ashamed	to	live	there,	and	even	those	who	rue	its
faults	still	want	the	city	to	succeed.

But	for	decades	these	assets	were	overshadowed	by	Medellin’s	vulnerabilities.	Economically,	the
city	was	plagued	by	the	suffocating	presence	of	two	illegal	“industries”—drug	trafficking	and	human
trade.	Socially,	there	was	a	big	divide	between	rich	and	poor	and	physical	isolation	of	one	neighborhood
from	another.	Extremely	poor	neighborhoods	perched	on	the	steepest	hillsides,	where	residents	could
gaze	over	the	buildings	of	the	downtown	and	across	the	valley	to	where	the	wealthy	(many	of	them	drug
lords)	lived	in	gated	communities	and	minipalaces	on	the	hills	across	the	city.	The	educational	system
was	lacking.	The	public	transportation	system	was	poor.	Prisons	were	overcrowded,	but	incarceration
did	little	to	restrict	the	drug	trade—illegal	business	could	easily	be	conducted	from	behind	bars.
International	companies	steered	clear	of	Medellin.	Tourists	did	not	come.

The	city	population	was	growing,	however,	not	just	because	people	came	in	seeking	some	kind	of
opportunity	but	because	many	were	escaping	the	violence,	illegal	activity,	and	guerilla	warfare	in	the
countryside.	Many	people	had	few	choices	but	to	live	in	shacks	and	tiny	structures	erected	in	the	least
desirable	areas	of	the	city.	As	crime	grew	worse	and	the	city	swelled	with	newcomers,	there	was	an
exodus	of	educated	and	capable	residents	who	saw	no	alternative	but	to	escape	what	seemed	like	a	dying
place.	They	took	up	residence	in	other	parts	of	the	country,	in	other	countries	in	South	America,	in	the
United	States,	or	elsewhere	abroad.

Finally,	in	the	1990s,	the	city	hit	bottom.	Then	at	last	it	began	to	face	its	threats,	overcome	its
vulnerabilities,	and	build	resilience.	It	set	off	on	a	multifaceted	effort	that	involved	numerous	initiatives
and	groups,	including	the	national	government,	departments	of	city	government,	businesses,	community
groups,	nongovernmental	organizations	(NGOs),	and	individuals,	including	the	mayor,	business	and
community	leaders,	as	well	as—and	this	is	very	important—ordinary	citizens.	There	were	mothers’
groups,	volunteer	street	monitors,	neighborhood	watch	associations.	The	city	found	many	ways	to	chip
away	at	its	issues	and	reduce	the	threats	and	incidences	of	violence,	while	taking	action	to	become	more
resilient	as	well,	although	the	way	was	hardly	smooth	or	the	going	easy.

By	2014,	Medellin	was	on	a	new	path.	It	had	built	its	resilience	through	concerted	efforts	to
increase	accessibility	and	mobility.	An	innovative	and	integrated	transportation	system	connects	many	of
the	most	isolated	neighborhoods	of	the	city	to	economic	opportunities	never	before	available.	The	most
stark	and	dramatic	evidence	of	Medellin’s	successful	approach	to	building	resilience	thus	far	is	the
reduction	in	violence.	The	city	reported	that	its	homicide	rate	had	fallen	from	a	high	of	381	homicides	per
100,000	inhabitants	in	1991	to	an	average	of	38	per	100,000	residents	in	2013.4	That’s	a	dramatic	change
from	the	time	when	people	were	being	murdered	nearly	every	hour	of	the	day.

There	is	now	a	palpable	sense	of	excitement	in	Medellin.	People	are	energized.	Most
neighborhoods	are	no	longer	dominated	by	gangs.	Adriana	Restrepo	and	her	daughter,	Stefania,	thirteen,
walk	to	school,	work,	and	community	meetings.	Many	who	left	the	city	in	its	worst	days	are	returning.	The
population	has	grown	to	2.5	million,	making	Medellin	second	only	in	size	to	Colombia’s	capital,	Bogota.



Twentysomething	Martin	Zapata,	for	example,	is	working	along	with	his	girlfriend	to	build	an	online
home	décor	business.	He	returned	to	Medellin	after	spending	several	years	living	in	California	with	his
parents.	“California	was	nice,”	he	said.	“But	here	it	is	exciting.	We	have	a	lot	of	work	to	do.”5

That	is	true.	I	will	not	assert	that	Medellin	is	a	perfect	place,	that	drugs	and	corruption	are	now
unknown	there,	or	that	the	city	does	not	have	significant	vulnerabilities	and	threats	to	its	well-being.	I	will
say	that	the	people	and	organizations	of	Medellin	are	intensely	aware	of	the	fragile	nature	of	their	success
and	of	the	great	deal	of	work	that	must	be	done	to	further	build	the	city’s	capacity	to	reduce	its
vulnerabilities,	deal	with	shocks,	and	find	ways	to	adapt	and	improve	more	quickly	than	in	the	past—and
they	are	confident	of	their	ability	to	further	improve	their	city.	Adriana	Restrepo	now	says	she	is	proud	to
live	in	San	Javier.

In	2013,	Medellin	was	selected	for	the	100	Resilient	Cities,	an	initiative	pioneered	and	funded	by
The	Rockefeller	Foundation	(and	joined	by	several	partners,	including	the	Clinton	Global	Initiative),	the
goal	of	which	is	to	enable	one	hundred	cities	around	the	world	to	build	resilience	in	order	to	better
address	the	increasing	shocks	and	stresses	of	the	twenty-first	century.	In	their	application	for
consideration	in	the	program,	the	city’s	leaders	wrote	that	Medellin	“is	a	good	candidate	because	in	spite
of	its	numerous	and	continued	efforts	it	is	still	rated	as	the	most	inequitable	city	in	Colombia,	and
Colombia,	in	turn,	is	one	of	the	most	inequitable	countries	in	Latin	America.”6	That	is	a	bold	and	difficult
admission	for	a	city	to	make	about	itself.

This	awareness	of	and	commitment	to	place,	a	sense	that	obstacles	can	be	overcome,	and	the
availability	of	sufficient	assets—infrastructure,	institutions,	and	leadership—to	fix	things	that	go	wrong
and	improve	things	when	possible—these	are	telling	signs	of	greater	resilience.

***

THERE	ARE	FIVE	MAIN	characteristics	of	resilience	and	they	can	be	developed,	to	a	greater	or	lesser	degree,
by	any	individual,	community,	or	organization.	To	be	resilient	is	to	be	aware,	adaptive,	diverse,
integrated,	and	self-regulating.	These	characteristics	are	all	present,	to	different	degrees	and	in	different
manifestations,	in	all	resilient	entities.

AWARE

Being	aware	is	an	essential	aspect	of	resilience	building	because	you	must	know	what	your	strengths	and
assets	are,	what	liabilities	and	vulnerabilities	you	have,	and	what	threats	and	risks	you	face,	to	be	able	to
effectively	prepare	for	disruptions,	respond	to	them,	and	bounce	back	from	them.	What’s	more,	you	need
to	be	aware,	as	much	as	possible,	of	all	aspects	of	a	situation—the	infrastructural	elements,	human
dynamics,	and	natural	systems—and	how	they	interconnect.

Of	course,	the	nature	of	disruption	in	the	twenty-first	century	(and,	indeed,	for	all	human	history)	is



such	that	it’s	impossible	to	predict,	plan,	or	completely	prepare	for	every	possible	stress	and	shock.
Totally	unexpected	things	happen.	Circumstances	change	rapidly.	Secondary	effects	proliferate.	So	being
aware	is	not	a	static	condition.	There	are	fundamental	unchanging	factors	to	be	aware	of	(such	as	a	river
running	through	your	city)	and	there	is	also	the	need	for	“situational	awareness”—an	ability	and
willingness	to	constantly	assess,	take	in	new	information,	reassess	and	adjust	our	understanding	of	the
most	critical	and	relevant	strengths	and	weaknesses	and	other	factors	as	they	change	and	develop.

You	can	develop	situational	awareness	through	many	methods	of	sensing	and	information	gathering,
especially	robust	feedback	loops.	These	can	be	as	simple	as	a	regular	meeting	of	multiple	stakeholders	in
a	community	or	company	or	as	complex	as	a	monitoring	system	for	a	global	telecommunications	network.
For	us	as	individuals,	there	are	many	techniques	for	developing	and	increasing	what	psychologists	call
mindfulness.	Ellen	Langer,	professor	of	psychology	at	Harvard	and	a	former	collaborator	of	mine,
describes	mindfulness	as	“a	flexible	cognitive	state	that	results	from	drawing	novel	distinctions	about	the
situation	and	the	environment.”7	To	be	mindful,	according	to	Langer,	is	to	be	able	to	develop	new	mental
categories,	be	open-minded,	receptive	to	different	and	new	perspectives	and	new	information,	and	to
focus	on	processes	rather	than	on	outcomes.8	In	other	words,	when	you	are	mindful	you	are	more	able	to
understand	situations	as	they	actually	are,	not	as	you	assume	they	should	be	or	always	have	been	(“This
can’t	really	be	happening,	can	it?	.	.	.”)	and	thus	to	respond	more	quickly	and	appropriately.





IN	THIS	AGE	OF	COMPLEX	SYSTEMS	and	sprawling	cities—and	in	which	human,	natural,	and	infrastructural
systems	always	affect	one	another—an	effective	method	of	developing	situational	awareness	(and,	for
individuals,	to	help	increase	mindfulness)	is	often	overlooked	or	undervalued:	going	out	into	the	field	and
taking	a	look.	Tom	Peters	and	Robert	H.	Waterman,	in	their	classic	management	book,	In	Search	of
Excellence,	popularized	the	principle	known	as	“management	by	walking	around,”	which	was
purportedly	first	practiced	at	Hewlett-Packard—and	the	method	applies	to	information	gathering	in	a
disruption	as	well.	Walk	from	house	to	house.	Make	an	inspection.	Go	into	the	field.	Too	often	today,	we
rely	only	on	information	displayed	on	one	or	more	screens.

Daniel	Homsey,	director	of	neighborhood	resilience	for	the	city	of	San	Francisco,	has	plenty	of
screen-based	information	at	his	fingertips,	but	he	also	knows	the	value	of	walking	around.	He	learned	it
emphatically	one	day	in	January	2004,	when	the	city	experienced	a	particularly	heavy	rainfall—of	the
“hundred	year”	variety.

On	that	day,	rain	pelted	down	on	San	Francisco’s	seventy-three	hills,	and	within	minutes	San
Francisco’s	gravity-fed,	“combined”	sewer	system—it	carries	both	rain	water	and	sewage—was	filled
with	millions	of	gallons	of	drainage.	Although	the	system	is	designed	to	handle	huge	quantities	of	water,
certain	variables—such	as	isolated	storm	cells	concentrated	over	a	watershed,	the	accumulation	of	debris
in	the	system	during	the	dry	season,	or	storms	of	increased	intensity	and	unusually	heavy	rainfall—can
exacerbate	the	strain	on	the	system.	As	a	result,	pressure	at	the	bottom	of	the	system	built	until	water	was
forced	up	and	out	of	manholes	in	the	Mission	and	Excelsior	neighborhoods.	Residents	found	their	streets
and	homes	flooded	with	up	to	four	feet	of	blackwater—“rain	and	poop,”	as	Homsey	describes	it.9

Later	it	was	determined	that	although	the	flooding	was	severe,	it	was	of	short	duration.	Once	the
blockage	in	the	pipes	cleared,	water	flowed	back	into	the	system	as	quickly	as	it	had	appeared.	This	kind
of	flooding	tends	to	be	confined	to	small	areas,	and	it	can	go	undetected	unless	a	city	staffer	or	official
happens	to	be	at	the	scene	in	the	moment	of	the	event—thus	the	importance	of	walking	around.	When
Homsey	visited	homes	along	Shotwell	Street	in	the	Mission	District	and	Cayuga	Street	in	the	Excelsior,
he	was	in	disbelief—one	resident	showed	him	the	brown	high-water	mark,	halfway	up	her	wall.

This	was	a	cascading	disruption—the	intense	rainfall	led	to	an	infrastructural	dysfunction	and	also
revealed	some	“interesting	economic	and	social	justice	problems,”	as	Homsey	puts	it.	San	Francisco	is
one	of	the	most	expensive	cities	to	live	in	and	is	short	on	affordable	housing.	In	one	of	the	flooded
neighborhoods,	many	residents	were	undocumented	people	who	lived,	uncounted,	with	relatives.	They
were	apprehensive	about	seeking	help	from	traditional	response	professionals	because	they	feared
deportation,	so	they	undertook	recovery	efforts	on	their	own.	Many	dragged	household	items—mattresses,
rugs,	couches—into	the	streets	so	they	could	dry.	But	these	possessions	were	soaked	with	blackwater	and
posed	a	potential	health	threat.

At	the	direction	of	the	mayor,	Homsey	rapidly	organized	a	multi agency	working	group	representing
the	city	and	nonprofits	to	deal	with	the	immediate	situation.	Given	the	reluctance	of	some	residents	to
engage	with	the	government,	it	was	decided	that	the	San	Francisco	Department	of	Health	would	dispatch



restaurant	inspectors	into	the	area	to	lead	the	outreach	process.	Why?	They	had	competence	in	engaging
these	communities	in	a	culturally	sensitive	way	and	spoke	the	necessary	languages.

Longer-term,	the	city	took	steps	to	ensure	such	a	scenario	would	not	be	repeated.	When	storms	were
in	the	offing,	they	mobilized	maintenance	workers	to	clear	sewers	of	debris.	The	San	Francisco	Public
Utilities	Commission	also	continued	to	build	the	capacity	of	the	system,	a	multibillion	dollar	investment.
They	also	pursued	some	innovative	solutions.	With	the	help	of	a	grant,	the	Mission	neighborhood—which
took	the	brunt	of	the	flooding—tore	up	its	old	sidewalks	and	replaced	them	with	permeable	pavement	and
landscaping.	Now,	when	water	enters	the	neighborhood	it	will	not	flood	homes	but	sink	into	the	ground
and,	eventually,	back	into	the	system.

The	storm,	and	Homsey’s	onsite	visits,	increased	the	city’s	awareness	of	specific	infrastructural	and
social	vulnerabilities—linked	to	urbanization	and	climate	change.	Today,	Homsey	manages	a	program
called	the	Neighborhood	Empowerment	Network.	It	works	with	communities	to	build	awareness	of
potential	threats	and	then	offers	the	necessary	technical	support	to	create	and	implement	resilience	action
plans,	customized	by	the	community,	allowing	for	consideration	of	their	unique	threats,	needs,	and	culture.

***

IT	ISN’T	ALWAYS	EASY	TO	DEVELOP	situational	awareness,	especially	when	a	disruption	is	very	severe,
long-lasting,	or	widespread	and	when	conditions	change	rapidly,	reliable	information	is	not	readily
available,	and	feedback	loops	are	cut	off	or	do	not	exist.	This	was	the	case	in	Kenya	in	2007,	when	the
country	was	thrown	into	a	six-week	period	of	political	and	social	upheaval	and	violence	after	the	results
of	the	presidential	election	were	announced.	While	events	were	unfolding,	people	had	little	awareness	of
what	was	going	on	and	did	not	trust	the	sources	they	could	tap	into,	and	there	was	a	blackout	of
established	media	that	lasted	several	days.	The	dangers	were	great	and	the	violence	widespread—all
told,	some	1,200	people	died	and	600,000	were	displaced—and	it	was	difficult	to	make	basic	decisions
that	might	turn	out	to	be	matters	of	life	or	death.10	Is	it	safe	to	go	to	the	market?	Where	are	the	attacks
taking	place?

The	need	for	situational	awareness	was	so	acute	that,	just	a	few	days	after	the	election	results	were
made	public,	four	Kenyans—Ory	Okolloh,	Erik	Hersman,	David	Kobia,	and	Juliana	Rotich—formed	a
nonprofit	technology	company	called	Ushahidi	(“testimony”	in	Swahili).	They	developed	an	online	crisis
mapping	platform	and	had	it	up	and	running	within	a	few	days.	Citizens	texted	or	e-mailed	information
about	incidents	of	attacks,	murders,	protests,	property	destruction,	and	confrontations.	The	system
synthesized	and	displayed	the	information	on	a	map	in	near	real	time	so	people	could	make	better
decisions	about	their	actions.

Given	its	success,	the	Ushahidi	team	adapted	the	platform	for	use	in	a	wide	variety	of	crisis
situations.	Since	2008,	it	has	been	deployed	in	the	earthquake	disasters	that	struck	Haiti,	Chile,	and
Christchurch,	New	Zealand,	and	used	to	monitor	unrest	in	the	Democratic	Republic	of	Congo.	It	was	even
relied	upon	in	Washington,	DC,	to	track	road	conditions	during	the	major	snowstorm	in	2010	that	buried



the	mid-Atlantic	coast	under	two	to	three	feet	of	snow	and	became	known	as	the	Snowpocalypse.11	The
system	was	further	refined	for	use	in	election	situations	(and	called	Uchaguzi,	“election”	in	Swahili).12

When	the	next	Kenyan	presidential	election	took	place,	in	2013,	Uchaguzi	served	as	an	awareness	builder
and	an	early	warning	system	that	helped	prevent	incidents	from	escalating	into	full-blown	crises.13

***

AWARENESS	IS	JUST	AS	IMPORTANT	in	times	of	relative	normalcy	as	it	is	in	times	of	disruption.	Large	office
buildings	and	residence	towers,	for	example,	are	complex	systems	with	many	elements,	all	of	which
affect	the	capacity	of	the	building	to	function	normally	and	operate	without	critical	failure	if	something
goes	wrong.	Typically,	these	buildings	have	separate	sensing,	management,	and	control	mechanisms—
power,	central	heating	and	cooling,	lighting,	fire	systems,	security,	elevators—and	generally	the
subsystems	function	independently	of	one	another.	It’s	difficult	for	building	operators,	management
company	executives,	and	tenants	to	get	the	information	they	need	to	manage	their	operations	as	efficiently
as	they	would	like	to—or	to	act	as	quickly	and	effectively	as	possible	during	a	disruption.

Rudin	Management,	a	developer	and	manager	of	commercial	and	residential	properties	in	New
York	City,	worked	with	partners	to	develop	a	building	management	system	that	brings	all	this	information
together.	It’s	called	Di-BOSS,	the	Digital	Building	Operating	System	Solution,	and	it	enables	what	John
Gilbert,	Rudin’s	chief	operating	officer,	calls	“real-time	commissioning.”	By	pulling	together	and
analyzing	the	data	streams	produced	by	subsystems,	Di-BOSS	provides	operators	with	a	full
understanding	of	a	building’s	state	so	they	can	make	precise	adjustments	to	systems.	It	also	uses	machine
learning	technology	to	predict	future	conditions.	That	means	minor	failings	can	be	caught	and	corrected
before	they	become	major	problems.

The	development	of	the	system	began	at	Columbia	University’s	Center	for	Computational	Learning
Systems	where	Roger	Anderson	was	conducting	research	into	the	smart	electric	grid	in	collaboration	with
Consolidated	Edison	of	New	York	(ConEd).	Anderson	wanted	to	get	a	commercial	perspective	on	the
issue	and	got	in	touch	with	Rudin.	Anderson	started	off	by	asking	John	Gilbert	about	the	East	Coast
blackout	of	2003	that	eventually	affected	50	million	people	in	eight	states.14	Anderson	explained	that	his
research	showed	there	had	been	about	a	forty-second	gap	between	the	time	ConEd	knew	there	was	a
problem	and	the	moment	the	lights	actually	went	out.	Anderson	asked	Gilbert	whether	a	forty-second
warning	would	have	made	a	difference	to	Rudin’s	actions.	Gilbert	answered	yes:	“It	would	have
prevented	hundreds	of	people	from	getting	stuck	in	elevators	in	our	10	million	square	feet	of	office
space.”15

They	decided	to	collaborate	and	developed	a	technology	to	feed	information	directly	from	ConEd	to
a	building’s	elevator	system.	Today’s	elevators	are	highly	sensitive	to	electricity	fluctuations	and	are
designed	to	shut	down	when	power	falls	below	a	certain	level.	When	that	happens,	of	course,	it	may
cause	an	“entrapment”—people	stuck	in	the	elevator.	With	the	new	system,	when	elevators	receive	a
warning,	they	are	programmed	to	stop	at	the	nearest	floor,	let	people	out,	and	then	shut	down	until	the



problem	is	resolved.
That	system	led	to	the	development	of	Di-BOSS.	The	awareness	it	provides	also	fuels	larger	and

longer-term	improvements.	“From	a	resiliency	standpoint,”	Gilbert	says,	“it’s	not	only	about	how	you	get
the	building	back	up,	but	once	it’s	tuned,	how	you	keep	it	tuned.	And	then,	if	it	starts	to	get	out	of	tune,
how	do	you	figure	out	that	it’s	out	of	tune	and	take	the	steps	necessary	to	fix	it?”	After	installing	Di-
BOSS,	Rudin	Management	saved	$500,000	in	a	single	building	over	the	winter	of	2012–2013.16	Gilbert
thinks	of	this	as	resilience	with	a	small	“r”—“bouncing	back	every	day,	and	doing	what	you	need	to	do
every	day,	better	than	you	did	it	the	prior	day.”

DIVERSE

The	second	characteristic	of	resilience	is	diverse,	which	implies	that	the	person,	organization,	or
community	has	enough	different	sources	of	capacity	such	that	it	can	successfully	function	even	when
elements	of	the	capacity	are	unavailable	or	compromised.	Diversity	provides	the	ability	to	withstand
some	amount	of	unaccustomed	stress	or	even	continue	functioning	during	a	shock	or	crisis.	Being	diverse
means	that	the	individual,	organization,	or	community	does	not	rely	completely	on	any	one	element	for	a
critical	function.	It	has	redundant	elements,	a	number	of	alternatives	or	backups,	so	it	can	call	up	reserves
during	a	disruption	or	switch	over	to	an	alternative	functioning	mode.	Critical,	core	components	or
activities	can	be	replaced	by	others.	Being	diverse	also	means	that	the	system	possesses	or	can	draw
upon	a	range	of	capabilities,	information	sources,	technical	elements,	people,	or	groups.

***

MANY	KINDS	OF	DIVERSITY	come	into	play	in	the	resilience	of	both	hard	elements,	such	as	infrastructure
and	systems,	and	of	soft	elements,	such	as	people	and	ideas.	When	disruptions	occur,	especially
unexpected	or	complex	ones,	it	is	always	valuable	to	have	a	range	of	types	of	knowledge	and
perspectives	available	to	bring	to	bear	on	the	problem.

We	can	see	this	through	a	negative	example:	the	disaster	at	the	Fukushima	nuclear	power	plant	after
the	earthquake	and	tsunami	of	2011	in	Japan.	William	Saito	served	as	chief	technology	officer	of	the
National	Diet’s	Fukushima	Nuclear	Accident	Independent	Investigation	Commission	(NAIIC)	and	was
deeply	involved	in	the	development	of	the	commission’s	report	about	the	Fukushima	plant	disaster.	The
report	argues	that	one	of	the	causes	was	a	distressing	lack	of	diversity	of	views.	It	was	“groupthink,”
Saito	maintains,	that	made	it	possible	for	a	group	of	highly	skilled	and	experienced	engineers	and
administrators	to	ignore	threats	and	warning	signs	and	make	such	basic	mistakes	as	siting	backup
generators	in	the	basement,	making	them	susceptible	to	water	intrusion.

“In	groups,	we	actively	work	to	eliminate	the	diversity	needed	to	broaden	our	perspective,”	Saito
writes.	“And	we	deliberately	inhibit	the	free	flow	of	information	from	the	extremities	to	the	brain.”	This



makes	it	difficult	for	groups	to	perceive	important	signals,	especially	about	vulnerabilities,	that	could	be
addressed.	“We	need	to	embrace	diversity:	diverse	perspectives	and	diverse	identities,	in	terms	of
gender,	ethnicity,	age,	and	education,”	Saito	writes.	“And	we	need	to	evolve	better	protocols	to	transmit
information	throughout	our	organizations;	a	resilient	dynamism;	especially	in	an	increasingly	complex	and
interconnected,	multi	stakeholder	world.”17	Saito	argues	that	it	was	this	lack	of	diversity	of	opinion	that
made	it	possible	for	the	operators	of	the	Fukushima	nuclear	plant	to	miss	signals	about	the	facility’s
vulnerabilities	both	before	the	tsunami	struck	and	as	the	crisis	turned	into	a	disaster.

Although	Saito	is	critical	of	certain	traits	of	Japanese	culture	that	underlie	the	problems	related	to
the	Fukushima	disaster,	he	believes	the	tendency	to	want	to	shut	out	diversity	is	universal.	We	can	see	it	in
the	city	of	Lewiston,	Maine,	for	example,	an	old	mill	city	about	an	hour	north	of	Portland.	Fortunately,
they	discovered	the	positive	effects	of	being	diverse—in	this	case,	having	a	diversity	of	population—and
have	become	more	resilient	as	a	result.

In	2000,	Lewiston	had	a	population	of	about	36,000,	nearly	96	percent	of	which	was	white.18	Then
came	an	influx	of	new	residents:	immigrants	from	Somalia	who	had	been	displaced	during	the	Somali
civil	war	and	had	come	to	the	United	States	in	a	resettlement	program.	Most	of	the	12,000	refugees	took
up	residence	in	the	Atlanta	area,	but	some	migrants	found	their	way	to	Lewiston,	which,	despite	its
unfamiliar	cold	climate,	was	small	and	quiet	and	seemed	to	offer	opportunity.	Other	Somalis	followed.

At	first,	the	small	city	responded	with	concern.	The	mayor	at	the	time,	Laurier	Raymond,	wrote	an
open	letter	that	tried	to	discourage	further	Somali	settlement,	and	it	gained	national	negative	attention.
There	followed	several	years	of	tension	and	conflict,	through	which	the	Somalis	persevered.	They	took
jobs,	founded	a	variety	of	businesses,	and	sent	their	kids	to	school.

Gradually,	the	diversification	of	the	population	began	to	have	a	positive	effect	on	the	city.	New
businesses	moved	in	and,	in	2004	Inc.	magazine	named	Lewiston	one	of	the	best	places	to	do	business	in
the	United	States.	In	2007,	the	National	Civic	League	named	Lewiston	an	All-America	City.19	In	2009,	an
article	in	Newsweek	declared	that	“the	place	has	been	transformed.	Per	capita	income	has	soared,	and
crime	rates	have	dropped.”20	By	2010,	it	was	becoming	obvious	that	the	Somalis	were	making	a	major
and	positive	contribution	to	the	revitalization	of	the	city	of	Lewiston,	particularly	its	formerly	defunct
downtown	area.

The	presence	of	Somalis	does	not	fully	account	for	the	revitalization	of	Lewiston.	But	they	offered
new	alternatives	and	different	viewpoints.	They	opened	different	kinds	of	businesses,	including	clothing
and	grocery	stores	that	catered	to	their	dress	and	dietary	habits	(but	in	no	way	excluded	patronage	from
local	residents),	as	well	as	other	entrepreneurial	ventures	such	as	restaurants,	language	and	translation
services,	tax	preparation	services,	and	a	business	consultancy.	They	brought	new	income	streams	and	a
broader	tax	base:	greater	and	more	diverse	assets	available	to	the	city	in	case	of	disruption.

At	a	hearing	of	the	US	Senate	Judiciary	Committee	on	immigration	reform	in	2011,	then-mayor	of
Lewiston	Larry	Gilbert	credited	the	Somalis	for	bringing	“new	life	and	energy”	to	the	city.21	Apartments
once	inhabited	by	long-gone	mill	workers	became	home	to	these	new	families.	The	immigrant	population
also	brought	much-needed	youth.	Enrollment	of	Somali	children	in	public	schools—in	a	city	and	state



with	an	aging	population	and	low	birthrate—brought	federal	and	state	money	to	Lewiston.22	And	the
presence	of	young	people	makes	it	more	likely	that	Lewiston	will	have	a	workforce	for	the	future—which
is	important	because	the	state	of	Maine	may	only	have	two	workers	per	retiree	by	2030.23Paul	Badeau,
former	director	of	marketing	at	the	Lewiston-Auburn	Economic	Growth	Council,	described	the	arrival	of
Somalis	as	“an	absolute	blessing.”24

This	diversity	has	helped	Lewiston	achieve	a	resilience	dividend	because	it	has	improved	the	city’s
ability	to	work	through	conflict	and	solve	problems.	According	to	the	National	Civic	League,	“local,
state,	and	non-profit	organizations	have	worked	closely	with	city	and	public	school	staff	to	educate
themselves	about	our	new	residents	and	to	ensure	that	limited	resources	are	focused	on	addressing
specific	needs	minimizing	needless,	redundant,	or	ineffective	programming.”25	The	league	also	recognizes
that,	though	significant	gains	have	been	made,	still	more	needs	to	be	done.

Lewiston—once	an	isolated	monocultural	city—experienced	a	disruption	and	learned	what	it
needed	to	do	to	improve	and	benefit	from	its	diversity,	so	that	it	could	be	more	prepared	to	manage	the
next	disturbance,	minimize	the	attendant	crisis,	and	reap	the	benefits	more	quickly.

***

DIVERSITY	OFTEN	INVOLVES	systems	redundancy;	even	something	as	simple	as	a	backup	generator	located
in	a	nonvulnerable	place,	which	may	be	the	key	to	avoiding	cascading	failure	or	dysfunctionality	during	a
crisis.	The	need	for	organizations	and	institutions	to	have	emergency	backup	power	sounds	obvious,	but	it
is	striking	how	often	the	lack	of	a	generator,	or	its	precarious	installation,	causes	problems.

During	Superstorm	Sandy,	for	example,	two	New	York	City	hospitals	lost	power	when	the	local
utility	went	out	and	the	hospitals’	backup	generators,	located	in	basements	that	experienced	heavy
flooding,	were	disabled.	Patients	were	put	at	risk.	Although	New	York	University	(NYU)	had	a	similar
problem	with	the	generator	at	its	Langone	Medical	Center,	NYU	had	developed	a	small	cogeneration
system	that	operated	independently.	The	gas-fired	unit	not	only	created	electricity,	it	harnessed	the	heat
created	in	the	generation	process	to	run	the	heating	and	cooling	system.	So,	while	much	of	Lower
Manhattan	was	blacked	out,	many	of	NYU’s	main	buildings	were	lights-on.	Classes	were	soon	back	in
session.26

During	an	earthquake	in	Chile,	it	was	the	presence	of	an	emergency	generator	and	continuity
planning	and	procedures	at	a	radio	station	that	kept	lines	of	communication	open	when	official	channels
were	knocked	out.	On	Saturday,	February	27,	2010,	an	8.8	magnitude	earthquake	shuddered	the	coast	of
central	Chile,	not	far	from	Concepción,	the	capital	city	of	Concepción	Province	and	the	Bio	Bio	region.
The	quake	cut	off	electricity	and	nearly	all	communications—landlines,	cell	phone	networks,	and
computer	systems,	of	both	the	government	and	private	providers—were	out.	To	make	matters	worse,
Chile	does	not	have	an	emergency	broadcast	network	of	the	kind	that	is	common	in	many	other	countries.

On	the	positive	side,	people	in	the	region	were	accustomed	to	such	events.	Chile	has	experienced
many	earthquakes.	Building	codes	were	introduced	in	the	1960s,	and	homes	and	infrastructural	elements



have	been	rebuilt	such	that	they	are	less	vulnerable	to	damage.	This	is	largely	why	the	2010	earthquake,
although	more	powerful	than	the	one	that	devastated	Haiti	in	January	of	that	year,	did	not	cause	nearly	as
much	damage.

Still,	it	was	bad.	Desperate	for	news	and	information	about	what	was	happening	and	what	services
were	available,	people	turned	to	their	battery-powered	radios,	which	had	been	popular	during	the	years
of	the	previous	political	regime,	a	dictatorship,	when	power	was	frequently	cut	off	without	warning.
People	searched	the	dial	for	a	signal	and	found	nothing	until,	not	more	than	fifteen	minutes	after	the	earth
had	stopped	shaking,	they	heard	the	voice	of	Mauro	Mosciatti	of	Radio	Bio	Bio,	99.7	FM,	one	of	the
largest	stations	in	the	area.	Mosciatti	said	he	didn’t	have	any	news	or	information	to	offer	but	promised
the	station	would	continue	broadcasting	and	would	deliver	updates	as	soon	as	they	arrived.	This	was
possible	because	Radio	Bio	Bio	had	a	contingency	plan	and	was	equipped	with	an	emergency	generator.
As	soon	as	the	electricity	failed,	Mosciatti	and	his	colleagues	had	fired	up	the	generator,	switched	over,
and	were	back	in	business.27

The	region	suffered	grievous	damage—hundreds	of	people	died,	hundreds	of	buildings	were
damaged,	and	there	was	considerable	looting—but	Radio	Bio	Bio	was	able	to	play	a	valuable	role	by
broadcasting	information	about	casualties,	damage,	and	available	services.	Thanks	to	its	backup	plan	and
the	redundancy	in	its	system,	Radio	Bio	Bio	was	able	to	continue	functioning.28

***

IN	TODAY’S	GLOBALIZED	business	environment,	diversity	has	become	a	critical	issue	for	companies,	like
the	fitness	apparel	company	Lululemon,	that	depend	on	the	global	supply	chain.	In	March	2013,
Lululemon	made	headlines	for	all	the	wrong	reasons:	customers	were	complaining	that	the	fabric	in	their
highly	popular	black	yoga	pants—a	proprietary	material	called	“luon”—was	too	sheer.	(That	is,	thin.)
Wearers	found	themselves	showing	off	more	of	themselves	than	they	had	expected.	The	company	issued	a
recall	that	affected	nearly	20	percent	of	women’s	bottoms	and	wound	up	costing	the	company
approximately	$2	billion	in	market	value.29

Although	the	problem	for	Lululemon	was,	on	the	surface,	the	sheerness	of	its	pants,	the	real
vulnerability	lay	much	deeper—a	lack	of	redundancy	in	its	supply	chain.	Luon,	essential	in	producing	the
stretchy	yoga	pants,	came	from	a	single	source:	Eclat	Textile	Company,	a	Taiwanese	supplier	the
company	had	worked	closely	with	since	2004.	Eclat,	in	turn,	also	relied	on	a	single	source	for	the	fibers
necessary	to	manufacture	luon:	a	glaring	lack	of	diversity	without	any	redundant	options	all	the	way	from
the	source	to	the	store.

What’s	more,	Lululemon	was	perfectly	aware	of	the	weakness	in	its	supply	chain.	In	its	2012	annual
report,	the	company	flagged	its	dependence	on	a	limited	number	of	suppliers	as	a	potential	risk,
concluding,	“We	have	limited	control	over	[our	third-party	suppliers]	and	may	not	be	able	to	obtain
quality	products	on	a	timely	basis	or	in	sufficient	quantity.”30

The	brand’s	reputation	for	high-quality	garments—which	had	helped	Lululemon’s	share	price	soar



500	percent	since	its	initial	public	offering	in	2007—was	tarnished.31	Investors	filed	a	lawsuit.
Customers	took	their	business	elsewhere.	A	company	that	was	on	the	rise	and	cornering	its	market
stubbed	a	toe	and	stumbled	over	a	too-well-known	vulnerability.	It	had	simply	failed	to	take	any	action
that	would	increase	its	readiness	for	a	disruption	to	the	supply	chain.

In	2014,	80	percent	of	retailers	identified	their	international	operations	as	a	potential	risk—up	from
47	percent	in	2009.32	As	companies	increasingly	base	their	business	on	globe-spanning	supply	chains,
resilient	systems	become	even	more	essential—and	that	resiliency	depends	in	no	small	part	on	having
diverse,	redundant	options	to	call	on	when	one	part	of	the	system	is	spread	too	thin.

INTEGRATED

Being	integrated,	a	third	characteristic	of	resilience,	means	that	the	elements	of	the	system	are	effectively
coordinated.	Individuals,	groups,	organizations,	and	other	entities	have	the	ability	to	bring	together
disparate	ideas	and	elements	into	cohesive	solutions	and	actions.	Integration	involves	the	sharing	of
information	across	entities,	the	collaborative	development	of	ideas	and	solutions,	and	transparent
communication	with	the	people	and	entities	that	are	involved	or	affected.	It	also	refers	to	the	coordination
of	people,	groups,	and	activities.

It’s	important	to	note	that	resilience	is	characterized	by	both	diversity	and	integration.	Diversity
brings	a	wide	range	of	ideas	and	opinions,	alternatives	and	options.	But	too	many	choices	and	elements
without	integration	can	lead	to	chaos	and	an	inability	to	take	any	action	at	all—as	is	sometimes	the	case	in
a	postdisaster	situation.	This	was	the	scene	after	the	earthquake	in	Haiti	in	2010,	when	multiple	groups
and	entities	appeared	on	site	with	very	little	collaboration	in	decision	making	or	coordination	of	actions.
The	result	was	a	response	that	has	been	widely	criticized	as	disjointed,	ineffective,	slow,	and	even
harmful.	However,	a	great	deal	of	integration	without	much	diversity	can	also	lead	to	inability	to	take
effective	action,	as	we	saw	with	William	Saito’s	analysis	of	the	Fukushima	response.

To	integrate	ideas,	people,	institutions,	and	actions	into	an	effective,	resilient	system	requires	the
presence	of	feedback	loops.	Technological	systems	depend	on	feedback	loops	for	successful	functioning
—such	as	the	simple	home	thermostat,	which	measures	the	air	temperature	and	sends	signals	to	the	heating
and	cooling	unit	to	adjust	its	function.	Natural	systems,	too,	including	human	beings,	depend	on	feedback
loops	for	the	integration	of	all	the	elements	within	the	system.	Your	brain	and	skin	maintain	a	feedback
loop	and	send	signals	to	regulate	body	functions,	such	as	sweating.

Feedback	loops	can	take	many	forms	but	always	involve	a	method	of	sensing	or	gathering	data,	the
ability	to	understand	and	analyze	the	data,	and	the	capacity	to	then	respond	“back”	in	some	way	that	is
meant	to	keep	the	system	functioning.	We	know	how	incredibly	important	feedback	loops	can	be	in
disease	control,	for	example,	because	data	on	the	incidence	of	cases	can	enable	authorities	to	issue	early
warnings	and	rapidly	provide	care.	This	is	particularly	critical	in	areas	that	are	susceptible	to	epidemics,
such	as	water-	or	vector-borne	diseases	(those	passed	along	by	blood-sucking	arthropods,	such	as



mosquitoes),	where	populations	have	a	limited	understanding	of	how	disease	spreads,	and	where	there
are	relatively	unsophisticated	systems	of	communication.

Integrated	medical	systems,	like	the	sophisticated	ones	we	have	in	New	York	City,	rely	on	feedback
loops.	Dr.	Tom	Frieden,	who	is	director	of	the	US	Centers	for	Disease	Control	and	Prevention	(CDC),
served	as	New	York	City’s	health	commissioner	from	2002	to	2009.	In	2002,	two	cases	of	plague
occurred	in	New	York	City.	Plague	is	highly	infectious,	can	spread	quickly,	and	has	a	high	fatality	rate.
Even	a	single	case	cannot	be	ignored.

Frieden	and	his	team	needed	to	find	out	how	the	patients	had	come	in	contact	with	the	bacteria	that
had	caused	the	illness.	“We	had	no	idea	whether	those	people	had	a	good	story	of	why	they	had	the
plague,”	Frieden	says.33	“Who	knows,	maybe	they	were	terrorists	who	had	released	the	plague	and	gotten
infected	themselves	by	mistake.”	All	possibilities	had	to	be	considered.

To	get	a	handle	on	the	situation,	Frieden	and	his	team	relied	on	a	feedback	loop:	an	in-place
information	system	that	monitored	and	tracked	about	90	percent	of	all	emergency	department	incidents	in
the	city.	By	analyzing	the	data	from	these	many	different	facilities,	staff	were	quickly	able	to	determine
that	there	was	no	increase	in	fever	or	cough	in	the	city—in	other	words,	no	outbreak.	No	warning	was
needed.	No	epidemic	ensued.

It	sounds	like	an	obvious	solution:	use	an	in-place	information	system	to	gather	and	analyze	vital
information	in	a	slightly	different	manner	than	it	is	usually	deployed.	But,	as	we’ll	see,	many	systems	do
not	have	such	a	feedback	loop	available	to	them.	In	Surat,	India,	for	example,	there	was	an	outbreak	of
plague	but	no	centralized	information	system.	As	a	result,	the	health	authorities	could	not	gauge	the	extent
of	the	problem,	people	relied	on	word	of	mouth	to	gain	information,	false	rumors	spread,	and	the	situation
rapidly	got	out	of	hand.

***

THE	IMPORTANCE	OF	INTEGRATION	to	resilience	manifests	itself	in	many	ways—in	human	systems	as	well	as
information	systems.	Cristina	Rumbaitis	del	Rio,	an	expert	at	The	Rockefeller	Foundation	who	works
with	poor	and	vulnerable	people	affected	by	climate	change,	saw	how	integration	made	a	big	difference
for	two	communities	hit	hard	by	the	Indian	Ocean	tsunami	in	Sri	Lanka	in	2004.	The	tsunami	was	caused
by	one	of	the	most	powerful	earthquakes	ever—the	earth	vibrated	one	centimeter	on	its	axis—and
produced	one	of	the	deadliest	disasters	of	all	time,	killing	between	230,000	and	280,000	people,	affecting
millions	more,	and	causing	billions	of	dollars	in	damage.34

Rumbaitis	del	Rio	has	a	particular	focus	on	oceans	and	fisheries	and	worked	closely	with	a
community	of	fishermen	who	lived	and	worked	on	the	southern	tip	of	Sri	Lanka.	Most	of	their	tangible
assets,	including	boats	and	nets,	were	destroyed	in	the	tsunami.	The	fish	stocks,	too,	were	disrupted.	Even
when	the	fishermen	received	aid	and	were	able	to	buy	fishing	equipment	and	get	back	to	work,	they	did
not	recover	quickly.	“It	was	largely	because	the	fishermen	were	very	disconnected,”	says	Rumbaitis	del
Rio.	“They	weren’t	working	collaboratively	or	in	associations.”35	They	were	not,	in	short,	integrated	into



any	larger	community	or	system	that	would	enable	them	to	find	alternate	sources	of	income	or	share
resources.

Rumbaitis	del	Rio	worked	with	another	group	in	the	same	area,	a	women’s	collaborative	that	made
handicrafts	from	coconut	fiber.	The	coconut	trees	had	been	destroyed	by	the	storm	and	the	stock	of	their
business	was	gone.	The	tourist	trade	evaporated	and	so	they	had	no	customers.	“But	they	were	organized
with	each	other	in	a	collaborative,”	says	Rumbaitis	del	Rio.	They	put	their	heads	together	to	solve	the
problem	and	found	a	source	of	coconuts	in	an	interior	lagoon	that	had	not	been	harmed	by	the	tsunami.
They	also	had	connections	with	other	organizations,	including	an	NGO	in	Germany,	who	helped	them
organize	shipments	of	their	products	there.	“They	were	able	to	bounce	back	much	more	quickly	than	the
fishermen,”	says	Rumbaitis	del	Rio.	“They	were	connected.”

***

LARGE	COMPANIES	CONSTANTLY	wrestle	with	the	problem	of	integration,	or	lack	thereof.	Mahindra	and
Mahindra	(M&M)—a	$16	billion	Indian	conglomerate—began	as	a	small	domestic	manufacturer.	In
1991,	Anand	Mahindra,	grandson	of	founder	J.	C.	Mahindra	and	now	M&M’s	chair	and	managing
director,	left	the	company’s	steel-producing	unit	and	took	over	as	head	of	the	company’s	vehicle	business.
That	year,	M&M	was	experiencing	a	triple	whammy:	an	operating	loss,	a	takeover	attempt,	and	an	influx
of	foreign	competition	as	India	liberalized	its	economic	policies	and	opened	its	doors	to	foreign
companies.	“All	of	a	sudden,”	Mahindra	says,	“you	are	looking	at	a	future	which	was	going	to	be
potentially	flooded—inundated—with	competition,	both	locally	and	abroad.”	Many	people	told	Mahindra
they	doubted	his	company	would	survive	“more	than	a	couple	of	years.”36

What	Mahindra	found	at	M&M’s	vehicle	manufacture	unit	shocked	him:	an	almost	complete	lack	of
integration	among	the	departments.	Manufacturing	ran	the	show.	It	decided	what	products	would	be
produced	and,	therefore,	determined	what	revenue	and	profit	would	be.	Sales	and	marketing	had	little
power	or	influence.	The	needs	of	the	customer	were	almost	completely	ignored.	General	management
skills	were	weak	because	there	had	been	virtually	no	competition	and,	thus,	little	need	for	strategy.
Productivity,	work	discipline,	and	quality	were,	according	to	Mahindra,	“abysmal.”

Mahindra	knew	the	situation	required	more	than	change—it	demanded	transformation.	He	turned	to
the	management	practice	known	as	business	process	reengineering	to	improve	the	workings	of	the
company,	in	part	by	breaking	down	the	barriers	between	the	disciplinary	“silos”	of	manufacturing
operations,	marketing	and	sales,	and	finance.

These	structural	initiatives	had	a	social	effect	that	such	changes	in	organizations	usually	have:	they
disrupted	the	company’s	culture—its	ways	of	doing	things.	It	took	a	dramatic	moment	for	this	disconnect
to	become	evident.	One	day	not	long	before	Diwali	(a	major	Hindu	festival),	Mahindra	made	an
announcement	to	the	workers	on	the	factory	floor	that	the	traditional	holiday	bonus	would	be	awarded
differently	than	it	had	in	the	past.	For	the	first	time,	it	would	be	linked	to	the	achievement	of	performance
targets	and	negotiated	through	the	labor	unions.	In	retrospect,	Mahindra	readily	admits	that	neither	his



timing—with	the	holiday	approaching—nor	his	method—of	an	announcement	rather	than	a	discussion—
were	ideal.

Not	long	after	making	the	announcement,	Mahindra	looked	out	his	office	window	and	saw	a	line	of
angry	workers	making	their	way	toward	him	from	the	factory	floor,	highly	emotional	and	angrily	pointing
at	him.	Mahindra	and	a	group	of	union	leaders	he	was	with	scrambled	into	Mahindra’s	inner	office	and
locked	the	door.	A	four-hour	standoff	ensued.	The	union	leaders	advised	Mahindra	to	stay	put	until	the
workers	left,	but	Mahindra	at	last	decided	it	would	be	best	to	have	a	direct	conversation.	He	walked	out
and	asked	everyone	to	sit	down.	“If	you	want	to	throw	me	over	the	railing,”	he	said,	“you	can	do	it.	But
that	won’t	change	anything.	The	world	is	changing	and	there’s	not	going	to	be	a	free	lunch	anymore.”

The	workers	did	not	throw	Mahindra	over	the	railing.	They	calmed	down	and	waited	to	hear	what
he	had	to	say.	He	offered	to	meet	them	the	next	day,	if	they	wished,	and	talk	at	length.	One	of	them,	a	self-
appointed	leader,	agreed.	The	mood	completely	changed.	“They	all	came	up	and	shook	my	hand,”
Mahindra	says.	“One	of	them	even	asked	for	my	autograph.”	The	incident	came	as	a	“huge	culture	lesson”
for	Mahindra.	He	saw	the	company	had	a	“we’re-all-in-this- together	mentality.”	People	were	proud	of
M&M	and	its	efforts.

That	meeting	marked	the	beginning	of	a	five-year	process	that	integrated	and	streamlined	the	efforts
of	finance,	marketing,	and	manufacturing.	Although	other	disruptions—including	a	labor	strike—
followed,	M&M	has	proved	to	be	highly	adaptive	and	agile,	in	part	because	it	made	itself	more	resilient
by	integrating	business	processes	with	one	another	and,	importantly,	by	bringing	people	together	around
goals	and	a	vision.	Today	it’s	one	of	India’s—and	the	world’s—leading	companies.

SELF-REGULATING

Self-regulating,	the	fourth	characteristic	of	resilience,	means	that	a	system,	or	elements	within	a	system,
can	regulate	itself	in	ways	that	enable	it	to	deal	with	anomalous	situations	and	disruptions	without
extreme	malfunction	or	catastrophic	collapse.	A	self-regulating	nuclear	power	plant,	for	example,	would
neither	explode	nor	experience	a	meltdown	that	would	affect	the	surroundings	beyond	the	facility.	It	might
cease	to	function	but	would	not	cause	other	disruptions.	The	Chernobyl	nuclear	facility	was	an	extreme
case	of	a	system	that	was	not	self-regulating.	There	were	insufficient	mechanisms	in	place	to	control	the
lethal	radiation,	the	failure	caused	damage	for	miles	around,	and	the	effects	of	the	collapse	are	still	being
felt	almost	thirty	years	after	the	disaster.	A	self-regulating	system	does	not	cause	cascading	disruptions
when	it	suffers	a	severe	dysfunction.	This	is	sometimes	called	“failing	safely”	and	is	often	produced	by
the	capacity	to	“island”	or	“de-network”—all	of	which	mean	that	the	failure	is	discrete	and	contained.	A
self-regulating	system	is	more	likely	to	withstand	a	disruption,	less	likely	to	exacerbate	the	effects	of	a
crisis	if	it	fails,	and	more	likely	to	return	to	function	(or	be	replaced)	more	quickly	once	the	crisis	has
passed.



***

SELF-REGULATING	DOES	NOT	mean	that	the	system	must	rely	on	brute	strength	or	rigidity	to	withstand
disruption,	as	we	can	see	in	the	example	of	two	buildings—the	Mediatheque	in	Sendai,	Japan,	and	the
Imperial	Hotel	in	Tokyo.

Located	on	the	northeast	coast	of	Japan,	Sendai	was	devastated	by	the	2011	earthquake	and	tsunami.
The	Mediatheque,	a	multipurpose	arts	facility,	was	designed	in	such	a	way	that	it	not	only	survived
without	significant	damage,	it	did	not	lose	function	during	the	massive	disruption,	which	leveled	entire
buildings	nearby	and	caused	the	meltdown	of	the	Fukushima	nuclear	plant.	Moreover,	it	returned	to	full
operation	within	three	months.	It	may	take	three	decades	for	the	Fukushima	plant	situation	to	be	stabilized
and	self-regulating.

The	Mediatheque,	which	opened	in	2010,	contains	multiple	flexible	spaces	that	can	be	configured
for	studios,	art	exhibitions,	film	screenings,	and	large	and	small	performances	of	various	kinds.	It	was
created	in	a	collaboration	between	an	architect—Toyo	Ito,	founder	of	Toyo	Ito	and	Associates	Architects
—and	Mutsuro	Sasaki,	a	structural	engineer.	Ito	imagined	the	Mediatheque	as	an	open,	fluid,	free- floating
framework	uninterrupted	by	walls,	columns,	girders,	and	other	elements	that	usually	keep	buildings
upright	and	intact.	Sasaki’s	task	was	to	make	Ito’s	free-floating	space	a	safe	and	durable	structure.

He	succeeded.	The	seven-story	Mediatheque	has	an	all-glass	façade	through	which	you	can	see
thirteen	internal	columns—ranging	from	twenty	to	thirty	feet	in	diameter—that	are	composed	of	slender
steel	tubes	extending	from	the	ground	floor	all	the	way	to	the	roof,	interspersed	throughout	the	building
like	leafless	trees	on	a	plot	of	land.37	The	columns,	the	four	biggest	of	which	are	located	in	the	building’s
corners,	provide	the	foundational	support	that	would	typically	be	given	by	exterior	walls.	The	columns
connect	to	an	underground	framework	of	beams	that	conform	to	the	most	basic	definition	of	engineering
resilience—they	“can	bend	and	deform	without	breaking”—and	it	is	these	columns	that	absorb	60–70
percent	of	the	energy	generated	during	a	seismic	event,	for	example,	an	earthquake.38

The	floors	themselves,	which	might	also	have	been	constructed	of	concrete	and	supported	by	posts
and	beams,	are,	in	the	Mediatheque,	composed	of	steel	plates	“strengthened	internally	by	a	network	of
steel	ribs.”39	This	makes	the	floors	light	enough	to	be	supported	by	the	tubular	columns,	and	thus	they
appear—because	they	are	unattached	to	the	façade	and	unbraced	by	interior	walls,	because,	of	course,
there	are	no	interior	walls	to	brace	them—to	float	within	the	space.

The	Mediatheque	proved	that	it	was	not	only	attractive	and	utilitarian	but	that	its	self-regulating
features	made	it	able	to	withstand	a	disruption	without	catastrophic	collapse	or	cascading	disruption
when	the	9.0	magnitude	earthquake	shook	the	island	of	Japan	on	the	afternoon	of	March	11,	2011.	A	video
of	the	building	taken	during	the	earthquake	shows	it	shaking,	its	floors	swaying,	and	its	lights	flickering
off.	But	nothing	cracks,	crumbles,	or	collapses.	As	soon	as	the	quake	is	over,	the	building	is	stable	again.
There	was	only	superficial	damage.	Everyone	who	was	inside	during	the	quake	stayed	safe.	That	was	not
the	case	elsewhere.	Throughout	the	affected	area,	more	than	400,000	buildings	collapsed	or	“half
collapsed”	to	the	point	of	dysfunction,	and	approximately	740,000	more	were	partially	damaged.40



It’s	tempting	to	assume	that	this	self-regulating	element	of	resilience	created	flexibility	and	lightness
and	an	independence	of	components	that	was	only	possible	thanks	to	modern	technologies	and	materials.
But	the	basic	concept	is	not	new.	An	earlier	and	famous	example	is	that	of	the	Imperial	Hotel	in	Tokyo,
opened	in	1922,	which	was	designed	by	renowned	architect	Frank	Lloyd	Wright,	who	vowed	to	create	a
structure	that	would	withstand	the	earthquakes	that	have	long	been	common	in	that	area.

Just	as	Ito	and	Sasaki	collaborated	to	create	a	feat	of	architectural	and	engineering	innovation,
Wright	brought	in	his	trusted	engineer,	Paul	Mueller,	to	do	the	structural	work	on	the	hotel.	The	two	men,
whose	practices	were	based	in	Chicago,	included	many	features	designed	to	make	the	hotel	more	able	to
withstand	seismic	shock.	These	included	an	exterior	reflecting	pool,	which	looked	like	a	design	feature
but	doubled	as	a	source	of	water	for	firefighting	(this	is	an	ancient	method	that	you	can	also	see	outside
the	buildings	of	the	Forbidden	City	in	Beijing),	special	wall	joints	that	could	absorb	seismic	energy,	and
plumbing	and	electrical	components	that—like	the	floors	of	the	Mediatheque—were	exposed	and
suspended,	instead	of	encased	within	walls	where	they	could	be	damaged	if	the	walls	buckled	or
collapsed.

Wright	and	Mueller	also	picked	up	on	a	technique	that	had	been	used	in	Chicago	to	create	flexible
foundations	for	high-rise	buildings	built	on	unstable	ground.	The	main	structure	of	the	Imperial	Hotel
appeared	to	be	constructed	in	a	traditional	way,	of	brick	and	locally	sourced	stone,	but	was	actually	a
series	of	independent	structures—not	unlike	the	independent	modules	and	floating	floors	of	the
Mediatheque—that	rest	on	separate	foundation	pads	of	concrete.	This	construction	allowed	the	foundation
to	absorb	seismic	energy	without	transmitting	it	to	the	entire	building	and	also	enabled	the	untethered
building	segments	to	shift	without	ripping	away	from	the	foundation	or	damaging	other	segments.

The	Imperial	Hotel	opened	in	1922,	and	within	a	year	its	earthquake	readiness	was	put	to	the	test	by
the	great	Kanto	earthquake	of	1923.	It	did	not	escape	without	damage,	but,	like	the	Mediatheque,	its	self-
regulating	components	allowed	it	to	perform	well	in	comparison	to	most	of	the	buildings	around	it.

ADAPTIVE

The	final	defining	characteristic	of	resilience	is	being	adaptive:	the	capacity	to	adjust	to	changing
circumstances	during	a	disruption	by	developing	new	plans,	taking	new	actions,	or	modifying	behaviors
so	that	you	are	better	able	to	withstand	and	recover,	particularly	when	it	is	not	possible	or	wise	to	go
back	to	the	way	things	were	before.	Adaptiveness	suggests	flexibility—the	ability	to	apply	existing
resources	to	new	purposes	or	for	one	thing	to	take	on	multiple	roles.

Being	adaptive	means	you	can	also	change	in	advance	of	a	disruption,	to	avoid	or	mitigate	its
effects.	And,	in	the	wake	of	a	disruption,	being	adaptive	means	making	improvements	and	transformations
to	prevent	the	disruption	from	happening	again.

***



IN	1981,	A	TORNADO	STRUCK	and	demolished	one	of	the	two	stores	of	a	boutique	electronics	retailer	called
Sound	of	Music,	based	in	Minneapolis–St.	Paul,	Minnesota.	Founded	in	1966,	Sound	of	Music	had	been
losing	business	to	big	box	stores	such	as	Circuit	City	throughout	the	1970s,	had	faced	(and	narrowly
escaped)	bankruptcy	only	two	years	before	the	tornado	hit,	and	desperately	needed	to	find	a	new	way
forward.	Adapt	or	die.	Some	of	the	merchandise	was	destroyed	at	the	store,	but	the	company	still	had
plenty	of	inventory—some	of	it	slightly	damaged—that	could	be	sold,	although	not	at	standard	retail
prices.	The	company’s	founder	and	CEO,	Richard	M.	Schulze,	along	with	his	management	team,	came	up
with	a	solution.	Forget	about	the	old	business	model:	counters,	high-pressure	sales,	inventory	stored	in	the
basement,	home	delivery.	Instead,	they	would	hold	a	tent	sale.	Stack	all	the	boxes	out	in	the	open.	Mark
prices	down	to	rock	bottom.	Let	customers	pick	out	what	they	wanted,	negotiate	a	price,	and	carry	it	to
their	cars	themselves.

The	response	was	fantastic.	People	came	from	miles	around.	When	all	the	inventory	from	the
demolished	store	was	gone,	Schulze	brought	in	more	from	the	warehouse.	Two	years	later,	in	1983,
Schulze	rebranded	Sound	of	Music	and	opened	a	store	based	on	this	tent	sale	idea—“a	bigger	store,
better	pricing,	more	selection,”	says	Schulze—and	called	it	Best	Buy.41	Thirty	years	later,	Best	Buy	is	the
largest	electronics	retailer	in	the	world.

Schulze	will	be	the	first	to	say	that	growth	was	hardly	smooth	sailing.	The	company	has	had	to
weather	countless	disruptions—supply	chain	debacles,	aggressive	attacks	by	market	competitors,
economic	crises,	overseas	expansion.	But	where	some	576	electronics	retailers	were	unable	to	adapt—
which	forced	them	sell,	liquidate	assets,	or	declare	bankruptcy—Best	Buy	relied	on	its	market	awareness
and	ability	to	adapt	to	new	customer	needs	and	new	market	conditions	to	prosper.

In	the	past	several	years,	Best	Buy	has	faced	new	types	of	market	disruption.	The	most	significant
one	has	come	from	the	online	retailers—particularly	Amazon—that	have	eaten	into	Best	Buy’s	market
share.	In	2012,	Best	Buy	experienced	a	different	kind	of	shock:	a	management	scandal.	There	followed	a
year	of	turmoil	during	which	Schulze	left	the	board	of	directors	to	explore	the	possibility	of	taking	the
company	private.	While	he	considered	the	options,	it	seemed	that	Best	Buy—like	its	former	competitors
—might	be	sold	or,	as	Schulze	describes	it,	suffer	a	“disaggregation”—a	breakup,	sell-off	of	assets,	or
shrinking	of	the	enterprise.

But	in	August	2012	Best	Buy	brought	on	board	a	new	CEO,	Hubert	Joly.	Schulze—who	has	been	the
heart	and	soul	of	Best	Buy	since	its	founding—decided	that	a	private	equity	purchase	was	not	viable,
returned	to	the	board	as	chair	emeritus,	and	worked	closely	with	Joly.	The	company	began	to	deal	with	its
vulnerabilities,	which	included	a	lack	of	new	technology	products	(the	lifeblood	of	the	stores),	online
competitors,	an	aging	customer	base,	and	a	high	cost	structure,	and	it	quickly	began	to	turn	itself	around.
In	2013,	Best	Buy	was	number	2	on	the	Forbes	list	of	best-performing	companies.42	The	company’s
adaptive	capacity	was	paying	the	resilience	dividend.

“We	still	have	a	long	way	to	go	in	addressing	our	vulnerabilities,”	Schulze	says.	He	recognizes	that
the	qualities	of	resilience	are	essential	to	Best	Buy’s	future.	They	must	further	adapt	to	the	online
environment	to	grow	the	company’s	percentage	of	online	sales	and	be	more	aware	of	the	needs	of	two



important	customer	segments—women	and	millennials.	Best	Buy	must	also	add	greater	diversity	to	its
product	offering,	and	is	looking	into	new	areas	such	as	personal	medical	electronics	and	home	security	to
do	just	that.	Without	constant	innovation	and	adaptation,	Schulze	says,	it	is	impossible	to	survive	in	the
current	business	environment,	which	is	one	of	constant	ups	and	downs	or,	as	he	puts	it,	“volatility	all	the
time.”

***

COMMUNITIES	MUST	ADAPT,	just	as	businesses	do.	The	people	of	Village	de	l’Est,	a	community	of
Vietnamese	Americans	living	in	a	council	district	of	New	Orleans	East,	showed	a	remarkable	capacity	to
adapt	after	Hurricane	Katrina	struck	the	Gulf	Coast	in	August	2005.	This	flexibility	enabled	them	to	better
recover	and	revitalize	in	the	aftermath	of	the	storm.

The	group’s	adaptive	skills	were	developed	long	before	Katrina	hit.	Many	members	of	the
community	had	come	from	Vietnam	in	the	years	after	the	war	ended	in	1975.	With	the	help	of	the
Associated	Catholic	Charities	of	New	Orleans,	about	a	thousand	settled	in	the	Versailles	Arms
Apartments,	a	public	housing	project	in	New	Orleans	East	(also	called	“Village	Versailles”).	By	1990,
with	continuing	migration	and	generational	entrenchment,	the	population	of	the	community	had	swelled	to
nearly	5,000	people.43	They	had	a	shared	history	of	displacement	as	well	as	their	shared	faith—roughly
80	percent	of	the	community	identified	as	Roman	Catholic.44

As	Katrina	raged,	residents	of	New	Orleans	were	evacuated	and	sheltered	in	National	Guard
emergency	shelters,	the	Superdome,	and	cruise	ships	docked	at	the	Port	of	New	Orleans,	and	they	were
also	evacuated	and	resettled	in	cities	in	Louisiana,	Texas,	Alabama,	and	Georgia.	But,	to	a	large	extent,
the	Vietnamese	of	New	Orleans	East	were	insulated	from	many	of	the	complications	and	traumas	of
relocation	and	evacuation	thanks	to	the	community	and	social	networks	already	in	place.

The	Vietnamese	community	evacuated	early;	nearly	80	percent	had	left	the	city	when	Katrina	hit.45

About	half	of	them	went	to	Houston,	Texas,	which	had,	at	the	time,	the	second-largest	Vietnamese
population	in	the	country.46	Most	of	the	evacuees	stayed	with	family	or	friends,	many	of	whom	had	also
settled	there	after	the	war.	Less	than	a	quarter	stayed	in	shelters.47

In	Houston,	the	people	of	Village	Versailles	swiftly	adapted	to	their	new	location	and	lifestyle.	In
addition	to	their	familiarity	with	disruption,	another	important	factor	in	their	ability	to	adapt	was	that	the
church	effectively	traveled	with	the	community.	The	mini diaspora	of	displaced	Vietnamese	from	New
Orleans	was	able	to	come	together,	maintain	a	link	to	the	institution	that	symbolized	its	unity,	and	thus
preserve	the	identity	of	the	community,	even	in	unfamiliar	and	uncertain	circumstances.	The	experience	of
this	Vietnamese	community	was	very	different	from	that	of	other	displaced	citizens	of	New	Orleans	who
struggled	to	adapt,	found	themselves	isolated	from	one	another,	and,	in	many	cases,	moved	from	a	shelter
to	a	motel	to	a	friend’s	home	to	a	trailer	for	a	period	of	years.	The	last	of	some	23,000	trailers	supplied
by	the	Federal	Emergency	Management	Agency	(FEMA)	remained	in	New	Orleans	until	February	2012,
six	and	a	half	years	later.48



Only	a	few	weeks	after	the	storm,	the	community	made	a	bold	move.	Led	by	Father	Vien	The
Nguyen,	the	pastor	of	Mary	Queen	of	Vietnam	Church	in	Village	de	l’Est,	three	hundred	parishioners
returned	to	New	Orleans,	despite	objections	from	both	state	and	federal	authorities.49	They	negotiated
with	Entergy,	the	utilities	provider,	to	get	back	on	the	grid,	restoring	power	and	water	to	the	community	by
November	2005.50

As	they	rebuilt	and	resettled,	the	community	not	only	revitalized;	they	transformed.	Though
sometimes	referred	to	as	“Little	Vietnam,”	the	Village	de	l’Est,	prior	to	2005,	had	a	population	that
actually	was	only	about	half	Vietnamese—the	other	50	percent	of	the	residents	was	African	American.51

However,	despite	living	in	the	same	section	of	New	Orleans	before	the	storm,	the	two	groups	had	limited
interaction.	But	in	the	first	week	of	November	2005,	as	the	church	reopened,	Father	Vien	made	a	point	of
extending	a	hand	to	religious	leaders	within	the	black	community	and	invited	them	and	their	congregants
to	join	the	first	mass	in	New	Orleans	East	since	Katrina	struck.52

As	Vietnamese	and	African	American	community	members	continued	returning,	rebuilding,	and	re-
establishing	themselves,	they	continued	adapting	by	strengthening	the	alliance	between	them.	Eventually,
the	influence	and	power	of	these	two	groups	working	together	culminated	in	a	recognition	of	the	Lower
Ninth	Ward	and	“Viet	Village”	as	cultural	districts	in	New	Orleans.	The	area	of	the	city	that,	before
Katrina,	had	been	seen	as	a	combination	of	a	low-income	Vietnamese	enclave	and	a	“black	ghetto”
emerged	as	a	culturally	important,	rich	district,	worthy	of	recognition	and	attention—and	one	that	was
significantly	more	resilient	than	it	was	before	the	storm.53



2.	A	MindSet:	Roots	of	the	Thinking

THE	STORIES	OF	MEDELLIN,	San	Francisco,	New	York,	Village	de	l’Est,	M&M,	Best	Buy,	and
others	not	only	manifest	the	defining	characteristics	of	resilience—being	aware,	diverse,	integrated,	self-
regulating,	and	adaptive—they	also	provide	a	glimpse	of	the	conceptual	roots	of	resilience	thinking	and
practice	in	a	number	of	different	fields,	particularly	ecology	and	engineering,	as	well	as	psychology.
When	you	talk	with	leaders	in	these	fields—such	as	ecologist	Brian	Walker,	engineer	Jo	da	Silva,	and
psychologist	George	Bonanno—they	naturally	speak	from	the	perspective	of	their	original	discipline,	but
they	also	accept	that	concepts	from	their	fields,	as	well	as	others	(such	as	business	management	and	city
planning),	are	coming	together	into	an	approach	to	resilience	building	that	can	be	broadly	applied	across
many	domains	(disciplines	and	fields	of	endeavor)	as	well	as	many	scales	(individuals,	groups,
organizations,	and	communities).

Brian	Walker,	whose	background	is	in	plant	ecology,	has	become	an	internationally	recognized
expert	on	resilience.	“Resilience,”	Walker	writes,	“is	the	capacity	of	a	system	to	absorb	disturbance	and
still	retain	its	basic	function	and	structure.”1	This	idea,	which	is	common	to	all	disciplines	that	deal	with
resilience,	was	memorably	brought	home	to	Walker	in	1971,	the	year	he	spent	as	a	research	fellow	living
among	and	studying	trees	in	the	Harvard	Forest—some	3,500	acres	that	are	home	to	New	England’s
dominant	tree	species—located	in	Petersham,	Massachusetts.	Established	in	1907,	the	mission	of	the
Harvard	research	site	is	to	investigate	the	“ways	in	which	physical,	biological	and	human	systems	interact
to	change	our	earth.”2

More	than	forty	years	later,	Walker	thinks	fondly	of	that	forest	year,	because	it	enabled	him	to	get	at
the	meaning	of	resilience	from	inside	a	natural	system.3	During	his	time	in	the	Harvard	Forest,	he
compared	the	forest	to	the	savannas	in	Africa	where	he	began	his	research,	and	he	came	to	understand
another	aspect	of	the	resilience	concept,	one	that	is	central	to	ecology	and	to	all	resilience-related
thinking:	resilience	is	not	about	not	changing.	Forests	and	savannas	change	as	they	develop.	They	are
constantly	disrupted:	by	fire,	drought,	development,	pestilence.	Forests	and	savannas	can	survive
disruptions,	however,	by	adapting	in	various	ways.	From	his	beginnings	in	ecology,	Walker	has
broadened	his	thinking	to	include	human	systems.	He	writes	that	the	idea	of	retaining	basic	function
through	disruption	may	sound	like	a	“relatively	straightforward	statement	but	when	applied	to	systems	of
humans	and	nature	it	has	far-reaching	consequences.”4	One	of	these	consequences	is	that	the	systems	of
nature	and	the	systems	of	humans	are	very	much	intertwined,	and	the	resilience	characteristics	of	one
affect	the	other.

The	second	discipline	that	has	contributed	a	great	deal	to	resilience	thinking	is	engineering.	Jo	da
Silva,	director	of	international	development	at	Arup,	a	global	firm	of	designers,	planners,	engineers,
consultants,	and	technical	specialists,	founded	her	thinking	about	resilience	on	knowledge	of	materials,
structural	behavior,	and	networked	infrastructure.



In	engineering,	too,	the	concept	of	shock	absorption	without	loss	of	basic	function	is	central.	Da
Silva	has	spent	a	good	deal	of	her	career	designing	buildings,	and,	for	many	years,	she	thought	of
resilience	largely	in	terms	of	structural	matters	such	as	load-bearing	capacity,	ductility,	contortion,	and
controlled-collapse	mechanisms.

“I	was	also	heavily	influenced	by	my	experiences	in	postdisaster	situations,”	says	da	Silva,
“witnessing	how	communities	recover	from	physical	collapse,	such	as	the	Indian	Ocean	tsunami,	or	social
breakdown,	such	as	the	Rwandan	genocide.”5

So,	over	the	years,	da	Silva	and	her	firm	have	broadened	their	thinking	beyond	the	traditional	paths
of	engineering	to	include	human	systems.	They’re	now	viewing	skyscrapers	as	“part	of	a	social	system,”
da	Silva	says.	A	building	is	just	one	element	of	a	community,	and	a	community	is	just	one	element	of	a
city.	Da	Silva	now	pushes	engineers	not	just	to	think	of	design	and	engineering	in	terms	of	the	physical	but
to	consider	the	“human	outcomes	of	what	they’re	doing.”

The	concept	of	resilience	is	also	to	be	found	in	the	field	of	psychology,	although	it	is	not	as	deeply
rooted	there	as	it	is	in	ecology	and	engineering.	According	to	George	Bonanno,	professor	of	clinical
psychology	at	Columbia	Teachers	College,	that’s	largely	because	there	has	been	a	“paradigm	shift”	in	the
discipline	only	over	the	past	two	decades	or	so,	away	from	its	long-term	concentration	on	“dysfunction
and	pathology”	(mental	illness)	and	toward	its	more	recent	focus	on	“resilience	and	health.”	The	shift
toward	a	more	positive	approach	to	human	psychology	is	an	important	development,	but	it	has	also	given
rise	to	a	notion	that	some	people	are	“naturally”	resilient	and	some	people	just	aren’t.6

Bonanno	believes	that	humans	have	the	capacity	to	endure	bad	things	and	recover	from	them	without
collapsing	or	falling	into	a	debilitating	or	dysfunctional	state.	“When	something	bad	happens	that	you	just
really	didn’t	want	to	happen,	you	would	think,	‘I’ll	never	get	over	this,’”	Bonanno	says.	That’s	because
the	intensity	of	the	emotions	is	so	great.	But	even	after	a	significant	shock	most	people,	Bonanno	says,
“are	going	to	be	OK	pretty	much	right	away	or	if	not	right	away,	within	a	few	days,	at	the	very	most	a
couple	weeks.”

Still,	there	are	degrees	of	resilience.	It	is	not	what	Bonanno	calls	a	“binary”	state—100	percent
resilient	or	100	percent	unable	to	cope.	People	can	be	more	or	less	resilient	because	of	a	number	of
factors,	including	their	particular	vulnerabilities,	the	circumstances	of	their	situations,	and	the	type	of
disruption	they	have	experienced.	Some	people	will	struggle	more	than	others	in	certain	types	of
disruptions.	Some	will	need	more	help	than	others.

“When	you	monitor	people	in	time	and	you	map	those	trajectories,	you	see	more	than	two	paths,”
Bonanno	says.	“You	see	a	group	of	people	who	are	resilient—in	other	words,	they	are	functioning	really
well—but	then	you	see	people	who	are	struggling.	They’re	not	dysfunctional,	but	they’re	somewhere	in
between.	And	then	you	have	delayed	reactions.	There	are	lots	of	different	patterns	you	see	over	time.”

Bonanno’s	thinking	comports	with	that	of	my	Penn	colleague,	Martin	Seligman,	who	is	widely
considered	the	father	of	positive	psychology—the	branch	of	psychology	oriented	toward	promoting
individual	flourishing	rather	than	diagnosing	and	treating	dysfunction	or	deviance.	Seligman	came	to	this
divergent	way	of	thinking	after	years	of	studying	a	phenomenon	called	“learned	helplessness,”	a	state	in



which	people	come	to	accept	a	given	situation	or	environment	(although	it	may	contain	certain	noxious
elements)	without	trying	to	change	things.	About	a	third	of	individuals,	Seligman	found,	were	able	to
avoid	becoming	helpless	in	these	situations,	and	Seligman	wondered	why.

The	answer,	he	found,	was	optimism.	“People	who	don’t	give	up,”	he	writes,	“have	a	habit	of
interpreting	setbacks	as	temporary,	local,	and	changeable.”7

“How	human	beings	react	to	extreme	adversity	is	normally	distributed,”	Seligman	writes.	“On	one
end	are	the	people	who	fall	apart.	.	.	.	In	the	middle	are	most	people,	who	at	first	react	with	symptoms	of
depression	and	anxiety	but	within	a	month	or	so	are,	by	physical	and	psychological	measures,	back	where
they	were	before	the	trauma.	That	is	resilience.	On	the	other	end	are	people	who	show	post-traumatic
growth,”	or	those	people	who	revitalize	and,	very	possibly,	transform	from	disruption.8

Importantly,	as	I	have	said,	resilience	of	this	type	can	be	taught,	and	Seligman	and	his	colleagues
have	developed	multiple	programs—including	the	master	of	applied	positive	psychology	degree	at	the
University	of	Pennsylvania—to	teach	and	build	resilience.	One	program	is	aimed	at	those	who	arguably
need	it	most—members	of	the	military.	The	Comprehensive	Soldier	Fitness	program	in	the	US	armed
forces	aims	to	make	soldiers	as	psychologically	fit	as	they	are	physically	fit.	The	course	is	designed
around	what	Seligman	calls	“the	building	blocks	of	resilience	and	growth	.	.	.	positive	emotion,
engagement,	relationships,	meaning,	and	accomplishment.”9

Although	the	psychology	of	resilience	has	been	further	broadened	by	a	number	of	psychologists,
including	Mihaly	Csikszentmihalyi	(best	known	for	his	book	Flow:	The	Psychology	of	Optimal
Experience)	and	Daniel	Kahneman	and	Amos	Tversky	(whom	I’ll	discuss	later),	there	is	much	more
research	to	be	done,	especially	into	the	role	of	resilience	in	leadership	as	well	as	the	relationship
between	individual	resilience	and	group	resilience.

Today,	the	ideas	from	these	three	contributory	disciplines—ecology,	engineering,	and	psychology—
are	gradually	being	integrated	and	adapted	into	other	disciplines.	Resilience	building	is	now	on	the	minds
of	people	in	a	wide	range	of	other	fields,	including	economics,	sociology,	politics	and	governance,	health
care,	education,	theology,	and	the	arts,	and	applied	in	the	burgeoning	industries	of	management	consulting
as	well	as	personal	growth	and	improvement.

SYSTEMS	THINKING

Now	let	me	take	a	step	further	in	this	discussion	of	the	roots	of	the	resilience	concept	and	bring	in	systems
thinking.	All	of	the	disciplines—ecology,	engineering,	and	psychology—that	form	the	core	of	the	concept
of	resilience	draw	on	systems	thinking.	A	system	is	defined	as	a	set	of	interrelated	elements	that	interact
with	each	other	within	some	defined	boundary	and	are	organized	to	perform	a	function	or	follow	some
purpose.	The	human	body	is	a	system,	as	is	a	forest,	a	community,	a	computer	network,	a	company,	a	city,
a	society.

Systems	thinking	has	been	developing	over	the	past	seventy-five	years	or	so,	and	the	best-known



and	most	influential	hotbed	of	activity	in	this	area	was	in	the	1960s	at	the	Systems	Dynamics	Group	at
Massachusetts	Institute	of	Technology	(MIT),	founded	and	led	by	the	renowned	Jay	Forrester.	At	first,
Forrester	concentrated	on	“industrial	dynamics,”	which	he,	in	collaboration	with	the	former	mayor	of
Boston,	John	Collins,	then	expanded	to	the	study	of	urban	areas—which	Forrester	defines	as	a	“system	of
interacting	industries,	housing	and	people”—with	the	goal	of	understanding	why	it	was	that	efforts	to
solve	the	problems	of	cities	(poverty,	crime)	often	made	them	worse.10

A	system	of	any	kind,	whether	a	city	or	an	ecology,	is	made	up	of	many	elements,	and	an	element,	in
systems	theory,	is	often	referred	to	as	a	“stock.”	Donella	Meadows—who	worked	with	Forrester	at	MIT
along	with	her	husband	Dennis	Meadows,	and	was	the	lead	author	of	Limits	to	Growth,	the	1972	book
that	first	sounded	the	alarm	about	planetary	limits	and	resource	depletion—has	written	that	“stocks	are	the
elements	of	the	system	that	you	can	see,	feel,	count,	or	measure	at	any	given	time.	A	system	stock	is	just
what	it	sounds	like:	a	store,	a	quantity,	an	accumulation	of	material	or	information	that	has	built	up	over
time.	It	may	be	the	water	in	a	bathtub,	a	population,	the	books	in	a	bookstore,	the	wood	in	a	tree,	the
money	in	a	bank,	your	own	self-confidence.	A	stock	does	not	have	to	be	physical.	Your	reserve	of	good
will	toward	others	or	your	supply	of	hope	that	the	world	can	be	better	are	both	stocks.”11

Stocks	change,	increase,	and	decrease	over	time	because	of	a	wide	variety	of	factors	in	what
systems	thinkers	refer	to	as	“flows.”	Meadows	uses	the	example	of	a	forest.	The	wood	in	the	trees	is	a
stock.	It	can	be	depleted	by	outflows,	such	as	trees	dying	or	being	cut	down.	It	can	increase	as	new	trees
grow.	As	we’ll	see,	understanding	the	stocks	(we	can	also	call	them	resources	and	assets)	and	knowing
their	status	(by	being	aware	and	having	feedback	loops	in	place)	are	extremely	important	in	resilience
building.

To	take	a	simple	example,	emergency	management	experts	recommend	that	you	have	a	stock	of	food
and	supplies	to	keep	you	going,	without	outside	assistance,	for	seventy-two	hours	during	an	emergency.	If
that	stock	is	low	or	nonexistent,	you’ll	be	more	vulnerable	to	the	effects	of	a	disruption,	such	as	a	storm.
A	business	without	sufficient	stock	of	capital	will	find	it	difficult	to	keep	functioning	during	a	period	of
financial	stress	or	an	acute	disruptive	event	such	as	the	collapse	of	a	facility	or	a	supply	chain
interruption.	We	saw	this	very	clearly	after	the	2010	Gulf	Coast	oil	spill,	as	fishermen	without	sufficient
capital	reserves	or	the	ability	to	borrow	went	out	of	business,	had	to	find	new	work,	or	were	compelled
to	rely	on	compensation	from	BP.

***

THE	FEEDBACK	LOOP	is	an	essential	element	of	systems	and	of	resilience	building.	Systems	are	self-
regulating,	meaning	the	elements	behave	and	interact	in	such	a	way	as	to	continue	functioning	to	the
system’s	purpose,	and	for	this	the	system	relies	on	feedback	loops.	Forrester	writes,	“Systems	of
information-feedback	control	are	fundamental	to	all	life	and	human	endeavor,	from	the	slow	pace	of
biological	evolution	to	the	launching	of	the	latest	space	satellite.	.	.	.	Everything	we	do	as	individuals,	as
an	industry,	or	as	a	society	is	done	in	the	context	of	an	information-feedback	system.”12	Forrester



describes	the	simple	feedback	loop	that	comes	into	play	when	warming	your	hands	at	a	stove.	The	key
variable	is	distance,	and	the	amount	of	heat	you	feel	controls	where	you	position	your	hands.	The
“intuitive	lesson,”	Forrester	writes,	“is	that	cause	and	effect	are	closely	related	in	time	and	space.”13

But	in	complex	systems,	such	as	a	city	or	a	community	or	an	organization,	“cause	and	effect	are	not
closely	related	in	either	time	or	space,”	Forrester	explains.14	“In	the	complex	system	the	cause	of	a
difficulty	may	lie	far	back	in	time	from	the	symptoms,	or	in	a	completely	different	and	remote	part	of	the
system.	In	fact,	causes	are	usually	found,	not	in	prior	events,	but	in	the	structure	and	policies	of	the
system.”15	He	goes	on	to	say	that	complex	systems,	such	as	cities,	present	to	us	things	that	look	like	causes
but	are,	in	fact,	“coincident	symptoms.”	But	because	we	are	so	much	more	attuned	to	simple	cause-and-
effect	situations,	such	as	hand	warming	by	the	stove,	we	apply	the	same	thinking	to	complex	systems	and,
as	a	result,	“treat	symptoms,	not	causes.”	Forrester	concludes,	drily,	that	the	outcome	of	doing	this	usually
“lies	between	ineffective	and	detrimental.”16	This	is	why,	for	so	many	years,	the	city	of	Medellin	could
not	break	out	of	its	cycle	of	violence	and	poverty.	It	attempted	to	treat	the	symptoms,	by	shooting	or
arresting	(or	too	often	colluding	with)	drug	dealers	and	street	criminals,	without	addressing	neighborhood
cohesion,	transportation,	education,	access	to	basic	needs,	and	other	elements	of	the	city	system.	Keep
this	in	mind	as	we	look	at	specific	stories	of	resilience	building	in	this	book,	because	frequently
weaknesses	and	vulnerabilities	in	a	system	result	from	underlying	structures	and	policies	and	not	from	the
simple	events	that	often	bring	them	to	the	surface.

***

The	concept	of	resilience	did	not	directly	arise	from	systems	thinking	but	rather	gradually	emerged	along	with	it.
C.	S.	Holling,	a	Canadian	ecologist,	has	provided	important	thinking	in	the	development	of	resilience	as	a
distinct	and	defined	concept.	Holling	argues	there	are	two	different	ways	to	look	at	natural	systems—as
either	stable	or	as	resilient.	Stability,	Holling	writes,	“represents	the	ability	of	a	system	to	return	to	an
equilibrium	state	after	a	temporary	disturbance;	the	more	rapidly	it	returns	and	the	less	it	fluctuates,	the
more	stable	it	would	be.”17	(You’ll	notice	that	Walker’s	definition	is	essentially	the	same.)	We	generally
think	of	stability	as	a	positive	condition,	a	good	thing	to	have	or	be—and	it	is,	as	Holling	agrees.	Stability
is	particularly	desirable	in	certain	circumstances,	such	as	those	involving	engineering.	“If	we	are
examining	a	particular	device	designed	by	the	engineer	to	perform	specific	tasks	under	a	rather	narrow
range	of	predictable	external	conditions,	we	are	likely	to	be	concerned	with	consistent	non-variable
performance	in	which	slight	departures	from	the	performance	goal	are	immediately	counteracted.”18	This
is	the	traditional	engineering	world	that	Jo	da	Silva	describes.

But,	Holling	goes	on,	there	is	a	second	view	of	systems,	and	that	concerns	“another	property,	termed
resilience,	that	is	a	measure	of	the	persistence	of	systems	and	of	their	ability	to	absorb	change	and
disturbance	and	still	maintain	the	same	relationships	between	populations	or	state	variables.”19

Resilience,	therefore,	is	not	about	achieving	permanent	stability	of	some	standard	state	but	rather	about
“absorbing”	change	and	disruption	without	the	system	collapsing	or	being	totally	thrown	out	of	whack—



especially	in	systems	that	exist	within	environments	subject	to	a	lot	of	change—and	achieving	some	new
state	of	stability.	“If	we	are	dealing	with	a	system	profoundly	affected	by	changes	external	to	it	and
continually	confronted	by	the	unexpected,”	Holling	says,	“the	constancy	of	its	behavior	becomes	less
important	than	the	persistence	of	the	relationships.”20

These	ideas	are	fundamental	to	understanding	resilience	and	how	to	build	and	strengthen	it.	It	is	the
capacity	to	absorb	change,	especially	in	environments	subject	to	a	lot	of	change—which	accurately
describes	our	world	today.	It	is	what	Walker	saw	in	the	Harvard	Forest,	what	Jo	da	Silva	sees	in
communities	and	cities,	and	what	Bonanno	and	Seligman	see	in	people.

THE	ADAPTIVE	CYCLE

A	final	concept	to	understand	about	resilience	is	the	adaptive	cycle,	which	is	the	process	by	which	a
system	absorbs	change	and	disruption	from	external	forces	and	how	it	adapts	or	changes	in	response.
Holling	was	instrumental	in	developing	this	concept,	and	Brian	Walker	and	many	others	have	contributed
to	and	refined	the	thinking	over	the	years.

The	adaptive	cycle	has	four	phases	and	is	often	depicted	as	a	loop:	rapid	growth,	conservation,	a
“release”	of	some	kind—which	can	be	caused	by	a	disruption	or	the	reaching	of	some	threshold	(more	on
thresholds	later)—followed	by	a	period	of	reorganization.

An	example	of	the	adaptive	cycle	is	what	happens	in	a	forest.	Trees	grow	rapidly	at	first,	they	get
bigger,	more	trees	grow,	and	the	forest	expands.	Gradually,	as	the	trees	become	large	and	certain	species
come	to	dominate	and	crowd	out	new	growth,	the	expansion	of	the	forest	slows.	Then	comes	some	kind	of
release.	A	wildfire,	perhaps,	or	a	logging	initiative	or	a	massive	ice	storm	that	fells	a	large	quantity	of
trees.	The	disruption	can	be	seen	as	a	threat	to	the	stability	of	the	forest	or	as	a	source	of	new	energy	and
revitalization.	If	the	forest	can	adapt,	change	character,	continue	to	function,	and	still	grow—even	if	with
different	species	and	in	new	directions—it	shows	resilience.

These	four	phases	are	not	as	sequential	or	as	well	defined	as	they	might	seem.	Phases	overlap	and
repeat,	but	this	understanding	that	systems	are	dynamic,	never	static	or	stable	for	long,	and	that	disruptions
are	an	essential	“natural”	part	of	the	never-ending	cycle	of	adaptation	and	change	is	fundamental	to
resilience	building.	We	should	not	want	to	make	ourselves,	our	communities,	businesses,	and	cities	rigid
and	unchanging	and	forever	fixed,	but	rather	flexible,	adaptable,	and	capable	of	absorbing	disruptions	and
converting	them	into	change	that	contributes	to	the	system’s	overall	functioning	and	purpose.





THE	CONCEPT	OF	THRESHOLDS,	popularly	known	as	“tipping	points,”	provides	another	way	to	approach	the
understanding	of	resilience	in	a	system.	“Thresholds	are	levels	in	controlling	variables	where	feedbacks
to	the	rest	of	the	system	change—crossing	points	that	have	the	potential	to	alter	the	future	of	many	of	the
systems	that	we	depend	upon,”	Brian	Walker	writes.21

A	threshold	is	reached	when	a	chronic	stress	or	a	known	vulnerability—such	as	a	financial
downturn,	a	disease,	or	a	storm—reaches	a	point	such	that	it	becomes	an	acute	event	and	results	in	an
emergency	that	compels	us	to	take	extraordinary	actions	and,	eventually,	rethink	our	relationship	with	our
vulnerabilities.	People	get	used	to	chronic	stresses	and	come	to	consider	them	“natural,”	and	it	can	often
require	a	spike	in	the	stress,	an	acute	event,	a	tipping	point,	a	crossing	of	a	threshold,	for	the	stress	to
become	an	emergency	or	crisis	to	which	we’ll	respond.

Thresholds	and	tipping	points	are	quite	easy	to	see	(at	least	in	retrospect)	and	are	often	identified	as
the	cause	of	a	disruption	or	seen	as	the	whole	of	the	disruption,	when	they	more	often	mark	the
culmination	of	an	extended	period	of	intensification	of	stress	and,	very	often,	the	beginning	of	a	long
period	of	the	further	stress	involved	in	recovery	and	revitalization.	Even	an	earthquake,	which	can	be
over	in	seconds,	is	really	a	tipping	point—the	stress	caused	by	the	friction	of	earth’s	tectonic	plates
grinding	against	each	other	suddenly	releases,	becomes	unstuck,	and	snaps	with	a	great	shudder	to	an
unstressed	state.	The	earthquake	that	caused	extensive	damage	in	Christchurch,	New	Zealand,	in	2011	was
not	actually	the	first	quake,	rather	it	was	just	one	of	the	earliest	of	a	total	of	12,000	shocks	of	varying
intensity.22

Disruptions	are	almost	always	marked	by	such	thresholds,	or	tipping	points,	although	they	take
different	forms.	The	collapse	of	the	global	financial	services	firm	Lehman	Brothers,	for	example,	came	in
September	2008	after	a	long	period	of	stress	on	the	US	financial	system	and	led	to	a	full-fledged	financial
panic	that	catalyzed	the	Great	Recession.

***

THE	CONCEPT	OF	THE	ADAPTIVE	CYCLE	is	familiar	to	us	in	many	fields	beyond	ecology,	particularly	in
economics	and	business,	although	it	is	often	described	using	different	terms.	The	economist	Joseph
Schumpeter	famously	coined	the	phrase	“creative	destruction,”	which	is	still	very	much	in	use	and
pertains	to	the	resilience	of	an	industry	or	economy	and	the	entities	within	it.23	In	business,	for	example,	a
company	starts	small,	grows	fast,	gets	big,	and	begins	to	consolidate	and	routinize	its	success.	A	small
competitor	creates	a	rival	product,	service,	technology,	or	business	model	that	disrupts	the	industry	and
its	conservative	leaders—as	Amazon’s	online	retailing	did	with	brick-and-mortar	booksellers	like
Borders	and	Barnes	&	Noble.	This	releases	new	energy	that	causes	a	shift	within	the	system	and	can	lead
to	further	innovation—just	as	changes	in	the	publishing	model	fueled	the	rise	of	e-books	and	self-
publishing.

There	is	more	to	be	said	about	systems,	feedback	loops,	and	the	adaptive	cycle,	of	course,	but	I’ll



conclude	this	section	with	a	comment	from	Peter	Senge,	another	of	Forrester’s	disciples,	a	longtime
contributor	to	systems	thinking	and	the	author	of	the	popular	and	influential	book	The	Fifth	Discipline.
Senge	writes	that	businesses	and	other	human	endeavors	are	“bound	by	invisible	fabrics	of	interrelated
actions,	which	often	take	years	to	fully	play	out	their	effects	on	each	other.”	In	other	words,	although	the
elements	or	stocks	of	a	system	may	be	relatively	easy	to	identify,	it’s	the	interplay	among	them	that	is
elusive,	although	terribly	important.	Senge	cautions	that,	because	“we	are	part	of	the	lacework	ourselves,
it’s	doubly	hard	to	see	the	whole	pattern	of	change.”24

This	is	why	it	can	be	so	difficult	for	a	system—such	as	a	business	or	a	community	or	a	city—to
adapt	and	change.	Systems	want	to	remain	stable,	to	continue	on	as	they	always	have.	They	often	need
some	outside	disruption,	or	outside	stimulus	and	help,	to	improve	and	grow—if	not	in	size,	then	in	some
other	measure,	such	as	quality	or	productivity,	effectiveness	or	knowledge.	Building	resilience	requires
overcoming	that	desire	of	systems	to	continue	as	they	always	have,	and	ideally	to	do	so	without	having	to
experience	a	cataclysmic	shock	to	spur	action.



3.	A	Practice:Readiness,	Responsiveness,	Revitalization

RESILIENCE	IS	A	CONCEPT	with	roots	in	the	sciences	that	has	today	evolved	into	a	practice,	a
real-world,	hands-on,	multifaceted	process	of	resilience	building	that	we	all	can	learn	and	master.
Resilience	building	takes	place	in	three	phases—readiness,	responsiveness,	and	revitalization—but	the
phases	are	not	quite	as	distinct	or	as	sequential	as	that	might	sound.	Indeed,	resilience	building	must	be
approached	in	a	holistic,	integrated,	inclusive,	and	iterative	way.

READINESS

The	city	of	Boston	proved	it	had	developed	an	exceptional	state	of	readiness	for	a	citywide	disruption
when,	on	the	afternoon	of	April	15,	2013—Marathon	Monday,	as	it’s	known	there—two	improvised
explosive	devices	detonated	on	Boylston	Street.	Although	the	attack	was	unanticipated	and	unpredictable,
Boston	had	been	getting	ready	for	just	such	an	event	for	more	than	a	decade—through	network	building
and	streamlining	communications	to	improve	awareness,	undertaking	situational	drills	and	exercises	to
fine-tune	integration,	and	finding	and	adapting	best	practices	from	colleagues	worldwide	to	bring	in	a
broad	range	of	ideas	and	solutions.

Boston	has	participated,	for	example,	in	Urban	Shield	exercises,	conducted	by	the	Metro	Boston
Homeland	Security	Region.	Urban	Shield	is	a	twenty-four-hour	emergency	situation	simulation,	meant	to
test	the	capabilities	and	capacities	of	first	responders,	emergency	managers,	and	other	public	safety
personnel.	The	cast	of	characters	and	agencies	involved	in	these	exercises	is	huge	and	diverse,	including
personnel	from	the	police	and	fire	departments,	emergency	medical	services	(EMS),	the	transportation
authority,	local	health-care	facilities	and	educational	institutions,	state	government,	and	the	Coast	Guard,
and	it	has	support	from	the	US	Department	of	Homeland	Security	and	other	federal	agencies.	The	exercise
is	under	the	supervision	of	a	governance	body	called	the	Unified	Area	Command,	which	reviews	policies
and	procedures,	equipment	and	communication	systems,	and	emergency	operation	centers.1

These	drills	are	meant	to	replicate	both	the	physical	and	emotional	realities	of	responding	to	a
crisis.	The	intended	real-life	effect	was	enough	that	Boston	mayor	Thomas	Menino,	in	advance	of	the	first
day-long	drill,	released	a	statement	to	the	public	that	they	should	not	be	alarmed	by	“simulated	gunfire”	or
“officers	responding	to	simulated	emergencies.”2	Eight	hospitals	in	the	Boston	area	hosted	segments	of	the
exercise,	including	a	simulated	activation	of	the	Medical	Intelligence	Center,	which	proved	integral	in
alerting	area	hospitals	to	the	potential	influx	of	victims	on	the	day	of	the	bombings.	The	exercise	held	in
November	2012	also	exposed	weaknesses	in	communication	between	the	city’s	police	and	fire
departments,	which	would	hamper	their	ability	to	collaborate	on	solutions	and	coordinate	their	activities.
Having	discovered	this	vulnerability,	the	interoperability	of	the	radio	channels	was	improved	after	the



exercise,	which,	according	to	Boston	police	commissioner	Ed	Davis,	ultimately	increased	Boston’s
capacity	to	respond	effectively	to	the	marathon	bombings.3

Boston’s	readiness	on	the	day	of	the	marathon	was	also	a	matter	of	a	keen	awareness	of	the
exigencies	and	complications	of	the	particular	event	itself—the	marathon	draws	hundreds	of	thousands	of
spectators	and	creates	a	citywide	disruption	all	its	own,	albeit	a	positive	one.	So,	in	January	2013,	the
Massachusetts	Emergency	Management	Agency	“convened	a	multi-agency,	multidisciplinary	team	to
develop	all	the	plans	for	the	117th	Boston	Marathon”	that	worked	for	three	months	to	create	“operational
and	coordination”	plans	for	the	event.4

With	this	plan	in	place,	in	March	2013	the	Massachusetts	State	Emergency	Operations	Center	hosted
its	annual	premarathon	Tabletop	Exercise,	which	brings	together	members	of	the	communities	through
which	the	marathon	runs	(Framingham,	Ashland,	Newton,	Brookline,	and	Boston,	to	name	a	few)	and
federal	and	state	officials,	health	and	safety	experts,	communications	teams,	transportation	authorities,
hospitals,	and	volunteer	organizations.	One	scenario	they	discussed	involved	the	detonation	of	an
improvised	explosive	device.5

In	addition	to	these	exercises	and	drills,	the	city	of	Boston	treats	all	mass-attended	civic	and	public
gatherings,	such	as	its	July	4th	celebration,	its	First	Night	festivities,	and	championship	parades	(Boston
has	been	fortunate	to	win	eight	major	league	sports	championships	since	2001)	as	opportunities	to	drill,	to
better	learn	the	weaknesses	and	vulnerabilities	in	operational	plans,	such	as	gaps	in	communications	and
methods	for	the	distribution	of	resources.

On	the	morning	of	the	marathon,	the	many	organizations	and	agencies	were	at	full	readiness	and	on
high	alert	as	they	normally	would	be.	A	multiagency	coordination	center	was	set	up,	and	in	it	were
stationed	personnel	from	most	of	the	groups	that	had	participated	in	Urban	Shield	exercises—Boston
police,	firefighters,	and	emergency	medical,	Massachusetts	state	police,	the	National	Guard,	and	the
Coast	Guard,	and	the	Federal	Bureau	of	Investigation	(FBI),	as	well	as	the	Boston	Athletic	Association,
which	organizes	the	race.	During	the	marathon,	staff	at	the	coordination	center	maintained	communications
with	the	eight	towns	and	cities	along	the	marathon	route	(through	their	emergency	operation	centers)	as
well	as	with	a	host	of	other	groups,	particularly	health-care	facilities,	to	constantly	add	to	and	fine-tune
their	situational	awareness:	what	was	happening	in	real	time.6	The	effort,	in	short,	was	well	integrated,
and	there	were	ample	alternatives,	backups,	and	options	that	could	be	called	into	action	if	needed.

Outside	the	center,	the	marathon	organizers	had	brought	a	highly	diverse	set	of	assets	to	bear	on	the
event	as	well.	Some	eight	hundred	volunteers	were	standing	by	to	help	runners	and	bystanders,	according
to	the	Department	of	Homeland	Security.7	They	tended	first-aid	and	hydration	stations,	and	emergency
medical	personnel	were	deployed	along	the	race	route—some	on	bicycles	and	in	golf	carts—all	carrying
“jump	bags,”	which	contain	a	variety	of	medical	and	emergency	supplies	including	defibrillators,
tourniquets,	and	oxygen.

Boston’s	readiness	could	not,	of	course,	prevent	the	bombings	from	happening,	but,	when	they	did
take	place,	the	city	and	its	people	were	able	to	respond	effectively—even	though	the	event	was	a	shock
and	caused	significant	disruption.	The	high	level	of	interagency	and	interdepartmental	integration	that	had



been	developed	during	drills	like	Urban	Shield	and	maintained	from	the	coordination	center	during	the
marathon,	as	well	as	the	high	level	of	preparedness	of	medical	personnel	and	staff,	facilitated	a	response
when	the	bombs	went	off	that	has	been	widely	praised.

RESPONSIVENESS

Although	it’s	impossible	to	remove	all	vulnerabilities,	anticipate	every	threat,	or	prepare	for	all	potential
disruptions,	resilient	entities	can	continue	to	function	effectively	through	both	chronic	stresses	and	acute
events	and	regain	function	more	rapidly	once	a	crisis	has	passed.	Although	those	officially	in	charge	of
keeping	us	safe	and	getting	us	through	crisis—such	as	the	many	agencies	that	were	so	well	prepared	for
the	Boston	Marathon—play	important	roles,	they	do	not	always	function	exactly	as	planned,	and	they	are
also	not	the	only	ones	who	respond	in	a	crisis.	We	must	be	adaptive	in	our	approaches	and	flexible	in
how	we	respond,	including	anticipating	and	leveraging	the	efforts	of	bystanders.

When	the	bombs	detonated	in	Boston,	for	example,	Massachusetts	governor	Deval	Patrick	was
taking	a	few	hours	off	and	was	on	his	way	home	to	relax	in	his	garden.8	The	explosions,	thirteen	seconds
apart	and	two	hundred	yards	away	from	one	another,	sent	nails,	ball	bearings,	and	blazing-hot	bits	of
exploded	pressure	cooker	into	the	crowd	of	hundreds	of	people	lining	the	sidewalks	and	cheering	on
family	members,	friends,	and	the	field	of	runners	in	general	as	they	concluded	their	feat	of	endurance.
Patrick	learned	that	something	had	happened	not	from	any	member	of	the	multiagency	coordination	group
but	from	his	daughter,	who	called	him	from	near	the	blast	sites,	wondering	whether	he	knew	what	was
going	on.	Mayor	Menino	was	in	the	hospital	after	surgery	to	mend	a	broken	leg	and	couldn’t	get	to	the
scene	right	away.

In	the	event,	no	one	required	an	official	voice	of	authority—the	governor	or	the	mayor—to	tell	them
what	to	do;	they	put	their	training	to	work,	adapting	their	knowledge	of	how	other	mass	events	unfolded	to
the	particular	circumstances	of	the	bombings.	Across	the	city,	first	responders,	emergency	managers,
surgeons	and	nurses,	public	officials,	and	lots	of	ordinary	citizens	determined	what	needed	to	be	done,
and	they	did	it.	Within	a	matter	of	minutes,	communication	between	EMS	personnel	responding	at	the
blast	sites	and	staff	in	Medical	Tent	A,	a	half	block	past	the	finish	line,	established	the	need	for	a	triage
and	trauma	unit.	That	was	not	what	the	staff	at	the	tent	had	been	expecting;	personnel	there	were
accustomed	to	dealing	with	fatigue,	heat	stroke,	dehydration,	diarrhea,	and	heart	attack,	but	not	shrapnel
wounds,	massive	bleeding,	and	severed	limbs.	However,	thanks	to	the	advance	warning,	by	the	time
victims	started	to	arrive	at	the	tent,	staff	on	hand	were	aware	of	what	to	expect	and	were	preparing	for	the
worst.

They	quickly	applied	their	standard	trauma-ranking	protocol.	Victims	were	tagged:	red	meant	a
critical,	life-threatening	injury;	yellow	signified	an	injury	that	was	not	life-threatening;	and	green	was	for
a	person	with	a	minor	injury	or	no	injury.	Red-tagged	patients	were	rushed	to	the	rear	of	the	medical	tent,
closest	to	the	access	for	ambulances.9	Stocked	with	IV	bags,	tourniquets,	blood-pressure	monitors,	and



oxygen,	staff	in	the	tent	were	able	to	stabilize	victims	with	even	the	most	gruesome	injuries.10	Just
eighteen	minutes	after	the	explosion,	Boston	EMS	had	transported	thirty	red-tag	patients	to	more	than	half
a	dozen	Boston	area	hospitals,	including	Massachusetts	General,	Brigham	and	Women’s,	and	Boston
Children’s	Hospital—some	of	the	highest-quality	medical	facilities	in	the	world.11	They,	too,	had	been
notified	about	the	situation.	Medical	staff	have	a	shift	change	at	3:00	pm,	so	there	were	lots	of	people	on
hand	at	the	time	of	the	bombings—personnel	arriving	for	their	shift	and	those	getting	ready	to	leave.	Many
of	those	who	were	at	the	end	of	their	shift	stayed	on	to	help.12

The	blasts	killed	3	people	and	wounded	another	260,	many	of	whom	lost	limbs	and	had	their	lives
permanently	altered—but	nobody	who	made	it	to	a	hospital	died.	Although	that	is	impressive,	remarkable,
perhaps	even	staggering,	it	is	not	miraculous;	and	although	first	responders	undoubtedly	saved	countless
lives	and	acted	stoically	in	a	situation	of	chaos	and	distress,	they	did	not	see	themselves	as	heroes.	They,
like	Boston’s	hospitals,	were	ready.	They	were	as	aware	of	what	was	going	on	as	they	could	be.	They
integrated	their	activities	among	individuals,	agencies,	and	facilities.	They	understood	the	importance	of
rapid	response	and	did	what	they	had	to	do	quickly	enough	to	make	a	difference.	As	terrible	as	the
circumstances	were,	the	situation—at	least	as	it	pertained	to	the	wounded	(the	search	for	the	perpetrators
was	just	getting	under	way)—had	been	stabilized	in	less	than	an	hour.

Being	prepared	is	not	a	matter	of	luck,	unless	you	believe,	as	Branch	Rickey	is	reputed	to	have	said,
that	“luck	is	the	residue	of	design.”13	Boston’s	response	to	the	marathon	bombings—which	saved	lives,
maintained	order,	eventually	captured	the	lone	surviving	suspect,	and	brought	a	community	together	to
heal,	all	in	less	than	a	week’s	time—was	hardly	a	matter	of	good	fortune.	It	was,	indeed,	a	matter	of
carefully	and	methodically	attending	to	building	the	characteristics	of	resilience	that	enable	an	effective
response	to	crisis.

REVITALIZATION

Resilience	is	not	only	about	responding	to	shock	and	stress	but	also	about	learning	and	continuing	to	adapt
and	grow	because	of	the	experience.	As	a	result,	you	can	further	increase	your	readiness	for	subsequent
disruptions,	find	opportunities	that	emerge	from	what	you	have	learned,	effect	positive	changes,	and	build
even	greater	resilience.	This	is	revitalization,	and	it	can	even	lead	to	the	opening	of	new	opportunities
that	take	you	to	a	whole	new	level	of	success	and	performance,	which	means	you’ve	achieved	the
resilience	dividend.

The	city	of	Boston,	postbombings,	achieved	a	remarkably	speedy	revitalization.	Although	we	know
that	the	individuals	and	families	affected—emotionally	and	psychologically,	as	well	as	physically—
continue	to	deal	with	the	effects	of	what	they	experienced,	the	city	itself	regained	full	function	by	the	end
of	the	workweek,	when	the	second	of	the	two	suspects	was	captured.	The	streets	were	reopened,
businesses	continued	their	operations,	tourism	did	not	decline—in	fact,	it	increased.14

Many	factors	contributed	to	this	quick	revitalization	of	the	community,	and	one	of	the	most	important



was	that	the	city’s	agencies	and	institutions	purposefully	brought	diverse	groups	of	people	together	in	an
integrated	way.	Governor	Patrick	was	concerned	that	the	bombings	might	cause	cultural	groups	to	come	in
conflict	with	one	another,	placing	blame	and	pointing	fingers.	To	help	avert	such	a	reaction,	Patrick
helped	organize	an	interfaith	memorial	service	that	was	held	Thursday,	April	18—three	days	after	the
attacks.	President	Obama	attended	and	spoke,	as	did	Nancy	Taylor,	senior	minister	and	CEO	of	the	Old
South	Church	in	Boston—located	on	Boylston	Street	and	often	referred	to	as	the	“Church	of	the	Finish
Line”	because	of	its	location	at	the	end	of	the	marathon’s	26.2-mile	course.	At	the	interfaith	service,
Taylor	reinforced	the	need	for	the	community	to	come	together,	not	to	split	apart.	“Another’s	hate	will	not
make	of	us	haters,”	she	said	that	day.	“Another’s	cruelty	will	only	redouble	our	mercy.”15

Institutions	of	all	kinds	can	play	an	important	role	in	response	to	severe	disruption	and	in	the
revitalization	needed	afterward	if	they	are	aware	of	the	issues	involved	and	are	flexible	enough	to	put
their	institution	in	service	as	the	situation	demands.	Taylor	says	that	religious	institutions	can	be
especially	helpful	when	unpredictable	events	strike,	particularly	those	that	involve	terrible	loss.	“We
have	a	lot	of	experience	with	this,”	Taylor	says.	“We	handle	these	mysteries	of	life	and	death,	of	good	and
evil,	of	mercy	and	justice.	The	peculiar	vocation	of	the	church	in	such	a	time	is	to	create	an	opportunity
for	gathering,	for	rebuilding	of	the	community	that’s	been	literally	shattered	by	the	bombs.	And	as	people
run	in	different	directions,	we	create	opportunities	for	re-gathering.”16

Regathering,	especially	in	a	location	as	steeped	in	community	as	a	house	of	faith,	is	essential	for	a
community’s	restabilization,	as	people	come	together	to	mourn,	reflect,	commiserate,	comfort	one	another,
and,	as	Governor	Patrick	put	it,	to	commit	to	rebuilding	and	restoring	what	was	lost.

Another	self-regulating	element	that	contributed	to	Boston’s	revitalization	was	the	robust
reaffirmation	of	the	city’s	identity	and	sense	of	place.	For	that,	the	city	got	a	big	boost	from	another	of	its
venerable	institutions:	the	Boston	Red	Sox,	the	city’s	beloved	baseball	team.	Just	over	a	mile	away	from
the	Church	of	the	Finish	Line	stands	a	landmark	that	is	known	to	Bostonians	as	the	“Cathedral”—I	refer,
of	course,	to	Fenway	Park,	the	oldest	baseball	stadium	in	America,	opened	in	1912.

It	was	there	that	an	event	was	held	on	Saturday,	April	20—less	than	a	week	after	the	bombings—
that	proved	to	be	every	bit	as	emotionally	intense	as	the	interfaith	service.	The	Red	Sox,	before	a	park
filled	with	Bostonians	and	baseball	fans,	led	a	ceremony	during	which	they	paid	tribute	to	first
responders,	police	officers,	runners,	victims	and	their	families,	and	all	those	who	had	been	affected	by	the
event.	Their	purpose,	they	said,	was	to	reaffirm	Boston’s	strength	as	a	city.	The	remarks	of	David	Ortiz,
the	long-serving	Red	Sox	slugger,	were	the	highlight	of	the	event.	“This	jersey	that	we	wear	today,”	he
boomed	into	the	microphone,	“doesn’t	say	‘Red	Sox.’	It	says	‘Boston.’	This	is	our	fucking	city,	and
nobody	is	going	to	dictate	our	freedom!”17	The	crowd	roared.

Six	months	later,	as	if	to	prove	that	assertion	to	the	world,	the	Red	Sox—who	had	finished	the
previous	season	in	last	place	in	the	American	League	East—beat	the	St.	Louis	Cardinals	to	win	the	World
Series.	In	early	November,	the	team	paraded	through	Boston	in	celebration	along	a	route	that	took	them	to
Boylston	Street.	When	they	reached	the	marathon	finish	line,	the	caravan	came	to	a	halt.	A	large	crowd
had	gathered	there.	A	player	placed	the	World	Series	trophy	on	the	yellow-painted	concrete	of	the	finish



line	and	draped	over	it	a	jersey	with	the	numbers	“617”—Boston’s	area	code—and	the	words	“Boston
strong,”	the	same	words	that	echoed	on	the	street,	chanted	by	the	crowd.18

In	April,	the	site	had	been	a	scene	of	tragedy.	In	November,	it	was	one	of	reaffirmation.	The	City	of
Boston	was	celebrating	its	awareness	of	its	strength	and	unity	as	a	community	and	its	ability	to	respond	to
disruption	successfully—in	short,	its	resilience.	At	the	running	of	the	marathon	a	year	later,	amid
heightened	security	(including	the	use	of	a	new,	citywide	surveillance	system	that	is	able	to	pick	up	on
and	analyze	suspicious	behaviors	or	abnormal	activities19)	and	preceded	by	a	week-long	memorialization
of	the	prior	year’s	events,	as	many	as	a	million	people	turned	out	to	watch,	cheer,	and	demonstrate	that
Boston	had	not	only	bounced	back	from	the	bombings	but	was	stronger	than	ever.20

SOCIAL	COHESION

As	we	see	in	the	Boston	story—and	as	we’ll	see	in	many	other	stories	in	this	book—resilience	building
typically	involves	technological	and	infrastructure	solutions.	In	Boston,	communications	and	surveillance
systems	played	a	major	role,	as	did	medical	procedures	and	devices.	There	are	many	tried-and-true
approaches	and	innovations	in	technologies	and	infrastructure	that	help	increase	the	resilience	of	our
families	and	neighborhoods,	businesses	and	organizations,	cities	and	nations.	However,	although
technology	and	physical	infrastructure	can	increase	resilience,	by	itself	it	is	not	enough.	As	Garret	Hardin,
author	of	the	influential	paper	Tragedy	of	the	Commons,	writes,	“There	is	no	technical	solution”	that,	by
itself,	can	meet	the	challenges	involved	in	sharing	resources.21	There	is	also	a	set	of	“softer”	features—
such	as	policies,	norms,	and	behaviors.	And	all	the	characteristics	of	resilience	contribute	to	and	are
affected	by	social	cohesion.	This	is	the	glue	that	bonds	people	to	one	another,	in	families,	groups,
organizations,	and	communities.	It	consists	of	genuine	commitment	and	caring,	shared	values	and	beliefs,
engagement,	common	purpose,	and	sense	of	identity,	and	it	makes	all	the	difference	in	building	resilience.

***

THAT	IS	JUST	WHAT	Rob	Dudgeon	discovered	early	in	his	career.	Dudgeon	is	deputy	director	of	San
Francisco’s	Department	of	Emergency	Management	(SF	DEM)	and	possesses	a	highly	evolved	and
sophisticated	view	not	only	of	what	resilience	looks	like	but	how	it	can	be	built,	and	he	came	to	that
understanding	in	a	very	personal	way.

Dudgeon	moved	to	the	Bay	Area	in	1989.	San	Francisco,	unlike	Medellin,	has	long	been	one	of	the
world’s	favorite	travel	destinations.	Like	Medellin,	it	has	lived	for	decades	with	a	chronic	stress,
although	quite	a	different	one	than	that	of	crime	and	violence:	the	expectation	of	earthquakes.	It’s	not
surprising,	therefore,	that	Dudgeon’s	path	to	resilience	thinking	started	with	the	quake	now	known	as
Loma	Prieta.

Dudgeon	was	nineteen	years	old	and	working	as	an	emergency	medical	technician	(EMT),	when	the



worst	earthquake	since	the	big	one	in	1906	struck.	It	was	Tuesday,	October	17,	1989,	and	evening	rush-
hour	traffic	was	building	on	the	Nimitz	Freeway	(I-880)	that	threads	through	West	Oakland	to	the	San
Francisco–Oakland	Bay	Bridge	connecting	the	eastern	suburbs	to	downtown	San	Francisco.	Boom,	the
world	began	to	shake.

Dudgeon	had	recently	started	working	in	Oakland.	He	had	been	brought	up	and	lived	in	a	working-
class	town	in	central	California.	Although	the	Central	Valley	area	was	predominantly	white	in	the	1970s
and	1980s,	he	had	plenty	of	exposure	to	poverty	throughout	his	childhood.	But	Oakland	was	different.	It
was	tough,	the	inner	city,	and	whenever	Dudgeon	answered	a	call	there,	he	felt	a	certain	amount	of
“trepidation”	going	in.

“The	urban	toughness	was	new	to	me,”	says	Dudgeon.	“The	obvious	racial	tension	that	existed	was
kind	of	shocking.	People	hated	me	because	I	was	a	white	kid	in	their	neighborhood.	We	had	racial	tension
in	the	valley,	but	it	was	different.	You	really	only	saw	it	overtly	with	gangs,	and	even	then	it	was	more
about	drugs	and	money	than	race.”22

On	emergency	calls	in	Oakland,	things	would	sometimes	get	dicey.	A	punch	would	be	thrown,	and
“somebody	would	shoot	at	you	from	time	to	time,”	as	Dudgeon	puts	it.	Census	data	from	1990	reveal	the
economic	differences	between	Oakland	and	its	neighboring	city.	In	1989	in	San	Francisco,	the	per	capita
income	was	$27,000,	with	12.5	percent	of	the	population	living	below	the	poverty	line.	In	Oakland,	just
across	the	bay,	per	capita	income	was	$14,600,	and	18.5	percent	of	the	population	lived	in	poverty.23

On	a	typical	day	in	the	ambulance,	Dudgeon	would	travel	the	streets	and	highways	of	the	city,	often
crossing	the	Cypress	Street	Viaduct,	a	utilitarian	two-level	structure	that	had	been	constructed	in	1955–
1957	to	help	relieve	congestion	on	the	Oakland	streets	that	led	onto	the	bridge.	He	would	drive	across	the
viaduct	several	times	a	day.

Dudgeon	was	on	duty—but	not	on	the	bridge—when,	just	a	few	seconds	after	5	pm,	with	both	levels
of	the	viaduct	filled	with	the	usual	evening	mixture	of	commuters	headed	home	and	commercial	vehicles,
the	shaking	started	and	continued	for	fifteen	seconds.	The	upper	roadway	cracked,	split,	and	collapsed
onto	the	lower	level—forty	people	were	killed,	crushed	in	their	cars.24

Dudgeon	worked	calls	through	the	night	and	ended	up	at	a	staging	area	that	had	been	set	up	in	an
Oakland	neighborhood,	where	the	injured	were	attended	to	and	dispatched	to	hospitals.	It	was	one	of	the
neighborhoods	that	Dudgeon	had	been	careful	about	on	earlier	visits,	but	now	ambulances	lined	the	street,
and	he	had	plunged	into	the	work.	He	and	his	fellow	EMTs	had	worked	all	night,	eaten	nothing,	and	were
nearing	exhaustion.

Earthquakes	are	an	accepted	part	of	life	in	San	Francisco.	Most	residents	have	felt	a	tremor	at	some
point	in	their	lives.	People	still	tell	family	legends	about	how	a	great-grandfather	or	great-aunt	fared
during	the	quake	of	1906.	The	1989	seismic	event—which	received	its	name	because	the	quake’s
epicenter	was	just	a	few	miles	from	Loma	Prieta,	the	highest	peak	in	the	Santa	Cruz	Mountains—was
nowhere	near	as	bad	as	the	1906	quake,	which	registered	a	7.8	on	the	moment	magnitude	scale	(MMS),
leveled	490	city	blocks,	resulted	in	fires	that	caused	28,000	buildings	to	burn	to	the	ground,	and	left	more
than	half	the	city’s	population—400,000	at	the	time—homeless.25	But	it	was	the	most	destructive



earthquake	the	San	Francisco	area	had	experienced	in	eighty-three	years.
Rob	Dudgeon	was	surprised	that	night,	not	so	much	by	the	power	and	devastation	of	the	quake	itself,

but	by	what	happened	in	the	rough	neighborhood	where	he	found	himself	treating	the	quake’s	victims.
“People	who	had	next	to	nothing—living	paycheck	to	paycheck	is	about	as	affluent	as	it	gets—started
coming	out	of	the	woodwork,”	Dudgeon	said.	The	people	he	had	been	helping	for	more	than	a	year	now
were	helping	the	helpers.	“They	started	bringing	out	tables	and	chairs,”	Dudgeon	remembered,	“and
whatever	they	had	in	the	fridge.”	He	was	stunned.	“They	were	feeding	us.	It	wasn’t	us	feeding	them—it
was	them	taking	care	of	us,	because	we	were	all	just	run	ragged.”	Dudgeon’s	wife	had	heard	the	news	that
the	viaduct	had	collapsed.	She	knew	that	was	one	of	Dudgeon’s	frequent	routes,	but	with	the	phone	lines
down	“she	didn’t	know	whether	I	was	dead	or	alive,”	Dudgeon	says.	Next,	the	neighborhood	folks
opened	their	houses.	Some	of	them	had	gotten	phone	service	back.	“Come	on	in	and	use	the	phone,”	they
said.

Dudgeon’s	experiences	in	1989	taught	him	a	lot	about	both	disaster	and	resilience.
First,	he	saw	that,	in	the	wake	of	a	serious	disruption,	the	emergency	services	that	are	typically

thought	of	as	“first	responders”—fire	departments,	police	departments,	EMTs,	hospitals—may	not	be	as
invincible	as	we	would	like	to	think.	They,	too,	may	be	affected	by	the	disaster,	whatever	it	is.	They	may
be	spread	too	thin	and	overwhelmed,	as	Dudgeon	and	his	team	were.	They	may	be	unable	to	reach	the
people	in	need.	The	firehouse	may	be	underwater,	the	emergency	vehicle	destroyed,	the	phones	out,	the
first	responders	themselves	injured	or	killed.	In	the	1906	quake,	for	example,	San	Francisco’s	respected
fire	chief,	Dennis	T.	Sullivan,	fell	through	the	floor	of	the	firehouse	when	it	gave	way	and	later	died	of	his
injuries.

Second,	Dudgeon	realized	that	people	are	highly	capable	of	helping	themselves.	“When	you	see
what	happens	in	an	emergency,	or	just	even	on	a	bad	day,	people	are	really	adept	at	solving	problems,”
Dudgeon	said.	He	also	saw	that	what	he	had	thought	of	as	a	rough	neighborhood	was	a	community.	The
people	there	knew	each	other.	They	had	relationships.	Even	the	least	affluent	still	had	valuable	assets—
food,	tables,	phones,	goodwill—they	were	willing	to	share.	They	had	suffered	a	shock—the	collapse	of	a
bridge,	broken	bodies,	then	the	arrival	of	a	stream	of	ambulances	and	EMTs—but	they	responded	to	help
people	they	did	not	know	to	deal	with	a	situation	not	of	their	own	making.	Dudgeon	began	to	see	that
human	relationships	were	just	as	important	in	dealing	with	a	disruption	as	was	the	medical	equipment	and
the	training	of	the	experts.	He	saw	the	rough	neighborhood	with	fresh	eyes.

Today,	in	his	role	at	the	department,	that	experience	in	1989	informs	how	Dudgeon	thinks	about
resilience.	Although	he	is	well	versed	in	definitions	and	frameworks,	he	focuses	mostly	on	practice.	“In
my	mind,	anything	we	do	that	makes	a	community	better	able	to	withstand	any	sort	of	turmoil,	big	or
small,	and	recover	from	it	just	as	fast	as	possible—that’s	resilience.”



4.	Disruption:	A	World	of	Stresses	and	Shocks

“ALL	LIFE	IS	A	SERIES	OF	PROBLEMS	which	we	must	try	and	solve,”	says	Violet	Crawley,
better	known	as	Lady	Grantham,	the	fictional	dowager	countess	on	the	television	program	Downton
Abbey.	One	reason	the	show	has	proved	so	incredibly	popular—not	just	in	England	where	it	originated
and	the	United	States	where	it	soon	migrated,	but	in	some	two	hundred	countries—is	because	the	lives	it
follows	are	filled	with	disruption	and	stress.1	The	characters	spend	their	episodes	preparing	for,
managing,	and	trying	to	recover	from	one	significant	disturbance	after	another.	The	Titanic	sinks.	World
War	I	erupts.	Spanish	flu	breaks	out.	There	are	class	conflicts,	fatal	accidents,	political	scandals,	crimes,
corruption,	and	economic	crises.	We	can	identify.

What’s	more,	today’s	viewers	connect	with	the	show’s	larger	context,	a	world	in	which	fundamental
societal	shifts	are	taking	place—class	structures	crumbling,	gender	roles	being	challenged,	innovations
cropping	up	in	business	management,	technological	advances	inserting	themselves	into	traditional	tasks
(toasters	and	sewing	machines!),	new	approaches	revolutionizing	medical	care,	and	destabilizing	shake-
ups	in	political	power.	We	recognize	an	era	in	which	a	sense	of	an	established	order	is	slipping	away.

There	is	another	factor	in	the	popularity	of	Downton	Abbey,	the	presence	of	an	element	we	consider
lacking	in	today’s	world:	direct	human	engagement.	The	Downton	characters	work	and	play	together,
debate	with	and	confront	one	another—across	disciplines,	classes,	and	social	groups—trying	to	sort	out
situations,	overcome	vulnerabilities,	and	leverage	resources	to	strengthen	their	communities,	institutions
(household,	church,	hospital,	business),	and	society	as	a	whole.	They	talk	face	to	face.	They	touch.	They
share	meals.	They	connect	without	electronic	devices.

Today	we	face	many	of	the	same	disruptions	that	previous	generations	were	accustomed	to—storms
and	earthquakes,	disease	and	epidemics,	systems	failures	and	accidents,	crime	and	social	unrest—but
there	are	additional	factors	that	exacerbate	the	old	disruptions	and	introduce	new	ones	as	well.

Twenty-first-century	complications	include	complexity,	congestion,	and	rapidity,	but	as	I’ve	said,
the	three	factors	that	make	our	age	so	much	different	from	that	of	the	Crawleys—and	that	make	resilience
so	essential—are	urbanization,	climate	change,	and	globalization.

Now	that	we	have	explored	the	resilience	framework—the	characteristics,	roots	of	the	thinking,	and
the	three	phases	of	practice—let	me	step	back	for	a	moment	to	add	some	context	about	the	nature	of
today’s	disruptions	and	why	they	demand	that	we	focus	more	sharply	on	resilience.

URBANIZATION

The	rapid	growth	of	urban	areas,	especially	in	the	developing	world,	and	the	resulting	physical	expansion
of	cities,	along	with	an	influx	of	migrants	due	to	economic,	climate,	and	civil	reasons,	lead	to	a	rise	in	the



risk	of	disruptions	of	all	kinds—and	increase	the	need	for	resilience	for	individuals,	neighborhoods,	and
cities.

***

THERE	ARE	MANY	ESTIMATES	of	the	world’s	population,	its	growth	rate,	and	the	resulting	population	size	at
certain	future	milestones.	In	2013,	the	world’s	population	was	around	7.2	billion,	and	experts	estimate	it
will	climb	to	more	than	8	billion	by	2025	and	approach	10	billion	by	2050.2	This	projected	increase	of	2
billion	people	in	twenty- five	years	is	staggering—in	the	thousand	years	preceding	1900,	the	global
population	did	not	grow	by	that	many	people.3

The	greatest	growth	is	expected	to	take	place	in	the	developing	world.4	Between	1995	and	2005,
urban	populations	in	developing	countries	increased	by	an	average	of	about	165,000	new	residents	each
day	or	1.2	million	people	every	week,	according	to	the	World	Health	Organization	(WHO).5	By	2050,
Nigeria	could	be	home	to	more	people	than	the	United	States	and	by	2100	could	be	the	second-most
populous	country	on	earth.6	Are	these	countries	capable	of	managing	these	populations?	Is	infrastructure
adequate	and	safe?	Can	lives	and	livelihoods	be	secured?	In	far	too	many	cases,	the	answer	is	no.

Although	population	growth	continues	to	be	of	concern	in	terms	of	planetary	limits,	the	rate	of
urbanization	makes	it	an	even	more	pressing	issue—especially	as	it	relates	to	resilience.	Cities	are
dynamic	places	and	the	economic	engines	of	the	world:	they	occupy	just	2	percent	of	the	land,	contain	50
percent	of	its	population,	yet	account	for	80	percent	of	the	world’s	economic	output	(as	measured	by	gross
domestic	product,	or	GDP).7	Within	the	next	several	decades,	the	percentage	of	city	dwellers	is	predicted
to	rise	to	75	percent	of	the	world’s	population,	meaning	the	urban	population	will	be	in	the	range	of	7
billion	people.	The	lion’s	share	of	the	urban	increase,	some	60	percent,	is	expected	to	take	place	in	Asia.8

Much	of	the	growth	will	take	place	in	smaller	cities,	those	currently	in	the	range	of	100,000–500,000
people,	creating	dozens	of	new	cities	with	populations	in	the	millions.9

When	cities	expand	in	population,	they	must	provide	more	housing,	facilities,	and	infrastructure,	and
that	usually	means	a	great	deal	of	construction	and	building.	Arthur	C.	Nelson	of	the	Brookings	Institution
posits	that	nearly	“half	of	what	will	be	the	built	environment	of	2030	doesn’t	exist	today.”10	That	is	an
astonishing	thought	but	not	hard	to	believe	when	you	travel	in	the	growing	cities	of	China,	India,	and
South	America	and	see	bamboo	scaffolding,	swinging	cranes,	and	streams	of	workers	everywhere.	The
expansion	also	puts	more	pressure	on	the	natural	environment,	particularly	those	elements	that	provide
what	are	called	“ecosystems	services”	such	as	air	and	water,	pollination,	as	well	as	disease	and	pest
regulation.





The	most	concerning—and	very	common—way	that	cities	expand	to	accommodate	rising
populations	is	by	building	and	developing	in	vulnerable	areas	either	within	the	city	itself	or	surrounding
it.	This	is	not	a	recent	phenomenon,	and	we	see	it	everywhere.	In	the	United	States,	as	we’ll	see,	cities
including	Tulsa,	New	York,	Boston,	San	Francisco,	and	New	Orleans	have	expanded	into	low-lying	or
coastal	areas	vulnerable	to	flooding	or	onto	new,	human-made	areas.	In	our	NYS2100	work,	we	learned
that	most	of	the	areas	of	Lower	Manhattan	that	flooded	during	Superstorm	Sandy	were	human-made
—landfilling	began	there	as	early	as	1609.12

Cities	have	expanded	into	other	types	of	vulnerable	areas,	in	addition	to	those	exposed	to	water
incursion.	In	Medellin,	the	city	has	literally	climbed	the	hillsides	around	the	Aburra	Valley	as	people
poured	in	from	the	country.	The	residents	of	Medellin’s	San	Javier	barrio	live	on	one	of	the	city’s	steepest
hillsides,	with	an	incline	of	as	much	as	60	degrees.13	(One	of	the	steepest	ski	slopes	in	North	America,
Alf’s	High	Rustler	at	Alta,	is	a	mere	47	degrees.14)	Most	houses	in	San	Javier	have	no	foundations	or
pilings	and	are	susceptible	to	damage	or	destruction	in	landslides,	which	are	common.

Kibera,	one	of	Nairobi’s	largest	slums	(with	a	population	of	more	than	170,00015)	and	one	of	the
largest	informal	settlements	in	the	world,	grew	up	on	either	side	of	the	Uganda	Railway	Line’s	train
tracks.	The	railway	hauls	freight	between	Kisumu,	on	the	shore	of	Lake	Victoria	in	western	Kenya,
through	Nairobi,	and	on	to	Mombasa,	Kenya’s	port	city	on	the	Indian	Ocean.	Kibera’s	residents	use	the
railway	bed	as	if	it	were	a	street—it	supports	constant	foot	and	animal	traffic	and	small	shops	are	set	up
alongside—until	a	train	comes	through,	which	it	does	many	times	per	day,	and	everybody	clears	the
tracks.	The	hazards	of	having	a	train	run	through	your	community	are	many:	air	and	noise	pollution,
business	disruption,	and	the	risk	of	injuries	and	deaths.	A	train	derailed	in	2013,	collapsing	onto	its	side
and	crushing	flimsy	homes	and	shops	beneath	its	weight.	No	one	was	killed.	But	dozens,	even	hundreds,
of	people	would	have	been	harmed	if	circumstances	had	been	different.

The	most	common	type	of	area	for	development	in	growing	cities	that	are	short	on	space	is	in	places
where	water	reigns—riversides,	floodplains,	wetlands,	beachfronts,	and	territory	below	sea-level—
which	are	often	most	vulnerable	in	severe	weather	events.	These	water-proximate	developments	bring
with	them	stresses	and	complications,	including	heightened	demands	on	basic	systems	such	as	sanitation,
health	care,	transportation,	communications,	education,	and	emergency	services	(police,	fire,	medical),	as
well	as	on	the	capacity	of	the	city	to	support	livelihoods	through	jobs	or	social	safety	nets.

When	cities	and	populations	are	overburdened,	chronic	stressors	grow	and	can	reach	a	tipping	or
crisis	point.	In	addition,	they	are	more	vulnerable	when	shocks	occur.	It	is	harder	to	escape	a	fire	or
earthquake	from	an	overcrowded	building.	An	overburdened	sanitation	system	is	more	likely	to	back	up
into	water	supplies	and	spread	disease.	These	systems	do	not	“fail	safely.”	When	they	are	disrupted	they
often	take	other	systems	down	with	them.

***



BETWEEN	2011	AND	2012,	the	number	of	internal	migrants	(those	who	move	within	a	single	country)	in	the
world	was	estimated	at	381	million.16	Although	that	is	a	small	percentage	of	the	world’s	population	and
rates	of	migration	differ	country	to	country,	it	is	still	a	significant	number	and	can	mean	that	hundreds	of
thousands	of	people	pour	into	a	single	city	over	a	period	of	a	few	years.	In	Shanghai,	China,	for	example,
the	inward	flow	of	people	currently	“exceeds	the	natural	growth	rate	by	a	factor	of	four.”17

The	dominant	driver	of	migration	into	cities	is	most	frequently	what	you	would	expect:	economic
opportunity	and	advancement.	People	move	from	one	place	to	another	to	relocate	with	a	company,	take	a
new	position,	look	for	a	job,	start	or	expand	a	business.

Most	economic	migrants	do	not	leave	their	own	countries,	and	most	move	from	a	rural	area	to	an
urban	one.	This	rural-urban	economic	migration	is	highly	pronounced	in	China	because	it	is	a	central
feature	of	government	policy.	By	2025,	China	intends	to	move	70	percent	of	its	population—or	900
million	people—into	cities.18	As	tens	of	millions	of	villagers	migrate,	a	large	percentage	of	them
construct	the	buildings	that	make	the	urban	area	larger.19

Millions	of	people	also	move	for	reasons	other	than	economic	gain.	These	include	voluntary
migrants	who	move	to	a	city	in	search	of	a	different	quality	of	life	(such	as	greater	acceptance	of	their
cultural	group),	those	who	move	to	escape	adverse	climate	change	conditions,	political	refugees	who
move	for	fear	of	persecution	or	physical	harm—such	as	those	who	fled	Syria	in	2013–2014—and	those
who	are	known	as	“displaced	persons”	for	a	variety	of	other	reasons.

Civil	migration	is	often	driven	by	a	combination	of	factors,	such	as	the	economic	and	political
issues	that	created	a	massive	migration	of	people	from	India’s	villages	into	its	cities	in	the	years	after	the
country	achieved	independence	in	1947.	According	to	Aromar	Revi,	director	of	the	Indian	Institute	for
Human	Settlements,	at	the	time	of	independence	about	45	percent	of	India’s	population	lived	in	villages
with	populations	of	fewer	than	one	thousand	people.	Then,	encouraged	by	the	country’s	new	constitution,
villagers	began	to	move	to	the	cities	in	search	of	economic	opportunity	and	a	new	social	identity.20

According	to	a	report	by	the	McKinsey	Global	Institute,	India’s	urban	population	grew	by	230
million	people	over	a	nearly	forty-year	period,	1971–2008,	and	could	increase	by	250	million	more	in
the	next	twenty	years.	As	of	2008,	about	340	million	people	lived	in	India’s	cities,	and	that	number	could
rise	to	590	million	by	2030,	reaching	40	percent	of	India’s	total	population.	There	could	be	as	many	as
sixty-eight	cities	with	populations	of	a	million	people	or	more,	up	from	forty-two	in	2010.	The	population
increase	will	include	an	additional	270	million	people	of	working	age	and	an	increase	of	70	percent	in
net	new	employment—more	workers	and	more	jobs.	The	McKinsey	Global	Institute	predicts	that	India’s
urbanization	will	involve	a	great	deal	of	new	development.	As	much	as	“700–900	million	square	meters
of	commercial	and	residential	space	needs	to	be	built—or	a	new	Chicago	every	year,”	according	to	the
report,	and	transportation	systems	will	have	to	be	expanded	and	other	infrastructural	improvements	made,
as	well.	All	of	this	will	fuel	and	be	fueled	by	economic	growth.	By	2030,	the	institute	says,	India’s	GDP
will	have	multiplied	five	times.21

The	influx	of	large	numbers	of	newcomers	into	cities	in	any	part	of	the	world	can	affect	the	social
cohesion	of	neighborhoods	and	communities.	In	some	situations	the	new	residents	can,	over	time,	play	an



important	role	in	strengthening	the	resilience	of	a	community	or	city.	In	Lewiston,	Maine,	as	we	have
seen,	Somali	migrants	brought	robustness	and	diversity	to	the	community	and	increased	its	vitality	and
strength.	In	India,	the	influx	of	villagers	brought	new	energy	and	diversity	to	the	cities,	but	it	also	led	to
the	swelling	of	the	slums	and	put	stress	on	infrastructure.	Migrant	populations	are	often	vulnerable
because	they	have	lost	their	livelihoods	and	have	difficulty	adapting	to	their	new	circumstances.	This	can
make	the	community	more	vulnerable	as	a	whole,	especially	when	disruptions	occur.	Recently	arrived
members	of	a	community	may	have	lower	awareness	of	threats	and	how	to	prepare	for	and	respond	to
them	and,	because	they	have	fewer	assets,	may	require	more	help	in	recovery	after	a	crisis.

CLIMATE	UNCERTAINTY

As	I	described	in	the	introduction,	Superstorm	Sandy	was	a	major	wake-up	call	for	residents	of	the
northeastern	United	States—a	clear	message	that	no	place,	no	community,	is	immune	to	the	effects	of
climate	change	and	that	we	will	be	facing	new	and	intense	threats	in	the	years	to	come.	The	same	is	true
with	extreme	weather	events	in	areas	around	the	world.

Although	volumes	of	data	show	the	many	ways	in	which	our	climate	has	changed	and	is	changing
further	still,	it’s	difficult	to	predict	exactly	when	and	how	these	environmental	factors	will	affect	and
disrupt	human	populations	and	our	organizations,	systems,	and	activities.	We	live	in	an	age	that	is
characterized	by	climate	uncertainty	and	unpredictability.

***

THE	TEMPERATURE	OF	the	land	and	ocean	surfaces,	averaged	globally,	increased	by	0.85º	Celsius	between
the	years	1880	and	2012,	according	to	the	Intergovernmental	Panel	on	Climate	Change	(IPCC)—a
consortium	of	thousands	of	scientists	and	climate	experts	that	acts	under	the	auspices	of	the	United
Nations	(UN).22	The	thirty-year	span	between	1983	and	2012	was,	these	scientists	believe,	the	warmest
period	the	earth	has	experienced	in	1,400	years.23	In	the	United	States,	according	to	the	US	Global	Change
Research	Program,	the	“average	temperature	has	increased	by	1.3	to	1.9	degrees	Fahrenheit	since
1895	.	.	.	and	2012	was	the	hottest	year	on	record	in	the	continental	United	States.”24	In	2014,	we
experienced	the	hottest	month	of	May	since	the	start	of	record	keeping	in	1880,	according	to	the	National
Oceanic	and	Atmospheric	Administration.	“The	combined	average	temperature	over	global	land	and
ocean	surfaces	for	May	2014,”	its	statement	reads,	“was	the	record	highest	for	the	month,	at	59.93°F
(15.54°C)	or	1.33°F	(0.74°C)	above	the	20th	century	average.”25

What	does	the	warming	of	the	planet	have	to	do	with	resilience?	Much	more	than	you	might	imagine.
For	example,	a	2014	report	issued	by	the	Center	for	Naval	Analyses	Military	Advisory	Board	highlights
the	impact	of	climate	change	on	fundamental	social	and	political	issues	worldwide.	“In	many	areas,”	the
report	reads,	“the	projected	impacts	of	climate	change	will	be	more	than	threat	multipliers;	they	will



serve	as	catalysts	for	instability	and	conflict.	In	Africa,Asia,	and	the	Middle	East,	we	are	already	seeing
how	the	impacts	of	extreme	weather,	such	as	prolonged	drought	and	flooding—and	resulting	food
shortages,	desertification,	population	dislocation	and	mass	migration,	and	sea	level	rise—are	posing
security	challenges	to	these	regions’	governments.”	The	report	also	warns	that,	in	the	United	States,
severe	weather	disruptions	will	have	a	negative	effect	on	military	installations,	especially	those	along	the
coast.26	In	other	words,	the	accelerating	rate	of	climate	change	poses	a	severe	risk	to	national	security	and
has	become	a	catalyst	for	global	political	conflict.

In	addition,	cities,	communities,	organizations,	infrastructures,	buildings,	and	systems	will	be
affected	because	they	have	been	developed	for	specific	climate	conditions	that	are	now	in	flux.	We	are
already	witnessing,	for	example,	the	“Mediterraneanization”	of	northern	Europe.	Rising	temperatures	and
more	warm	days	will	make	cities	like	London	and	even	Oslo	feel	more	like	areas	much	farther	south.	This
has	implications	for	city	planning,	public	health	management,	and	building	design	and	construction.27	As
the	environments	of	these	cities	change,	people,	organizations,	and	systems	within	them	will	have	to
adapt.	Agriculture,	trade,	land	and	building	development,	infrastructure—all	will	be	affected.

In	San	Francisco,	for	example,	people	have	never	worried	too	much	about	heat.	Daniel	Homsey,
whom	we	have	already	met,	says	that	city	dwellers	there	have	long	relied	on	a	simple,	natural	method	of
temperature	control.	“You	open	the	window	in	the	back	room	and	the	front	room	and	the	fog	cools	off	your
house,”	he	says.	But	fog-conditioning	will	likely	not	be	enough	to	keep	San	Francisco	residents	cool	in
the	future,	Homsey	says,	because	one	of	the	city’s	major	threats	from	climate	change	will	be	heat	waves.

Today,	when	Homsey	works	with	neighborhoods	to	craft	their	resilience	action	plans,	conversation
veers	toward	worries	about	heat	more	than	the	traditional	San	Francisco	threat,	earthquakes.	For	Homsey,
the	issue	is	not	only	one	of	community	resilience	but	one	of	personal	loss.	His	aunt—who	lived	in	the
Mount	Davidson	area	of	the	city,	the	highest	geographic	point	in	San	Francisco	and	thus,	theoretically
anyway,	one	of	its	coolest—died	in	the	heat	wave	of	1999.

A	warming	planet	has	other	effects	on	people	and	communities	equally	direct	and	devastating	as
those	they	are	finding	in	San	Francisco.	Hotter	days,	and	more	of	them,	can	stress	functional	capacity	and
can	be	a	drain	on	resources,	such	that	it	becomes	harder	to	recover	from	a	disruption	of	any	kind	when
one	occurs.	The	methods	we	use	to	keep	ourselves	and	our	buildings	cool,	such	as	air	conditioning
systems,	often	run	on	fossil	fuels,	emit	greenhouse	gases,	and,	in	the	long	run,	make	the	planet	hotter	still.

Prolonged	episodes	of	extreme	heat—heat	waves—can	have	a	devastating	effect	on	human	life	and
on	many	other	species	as	well.	According	to	a	study	by	the	Georgetown	Climate	Center,	“Between	1979
and	2003,	extreme	heat	caused	more	deaths	in	the	United	States	than	hurricanes,	lightning,	tornadoes,
floods,	and	earthquakes	combined.”28	Data	suggest	that	both	the	duration	and	frequency	of	heat	waves	is
increasing	in	many	parts	of	the	world,	especially	in	large	parts	of	Asia,	Australia,	and	Europe.29	Although
heat	waves	have	always	occurred	naturally,	climatologists	from	the	IPCC	estimate	that	the	probability	of
heat	waves	has	doubled	as	the	result	of	human	activities,	including	the	burning	of	fossil	fuels.

Jane	E.	Brody,	author	and	expert	on	science	and	nutrition,	writes	about	the	consequences	of
intensifying	heat	on	the	United	States	in	particular:



Hot	weather	kills	more	Americans	than	all	other	natural	disasters	 combined.	.	.	.	With	climate	change,	some	experts	predict
ever- worsening	summer	heat	waves	and	even	more	related	illnesses	and	deaths.	The	Natural	Resources	Defense	Council
estimates	that	excessive	heat	caused	by	climate	change	could	kill	more	than	150,000	Americans	by	the	end	of	the	century	in
the	40	largest	cities.	“As	carbon	pollution	continues	to	rise,	the	number	of	dangerously	hot	days	each	summer	will	increase
even	further,	leading	to	a	dramatic	increase	in	the	number	of	lives	lost,”	the	council	reported.	Extreme	heat	claims	an	average
of	117	lives	each	year,	but	the	real	incidence	is	likely	far	higher.	In	addition,	about	1,800	people	die	from	illnesses	made	worse
by	heat,	the	council	estimates.	“Death	rates	from	many	causes	rise	during	heat	waves	that	are	related	to	heat	but	not	reported
as	such,”	said	Dr.	Christopher	B.	Colwell,	director	of	emergency	medicine	at	Denver	Health	Medical	Center.	“Lots	of	deaths

that	occur	during	heat	waves	are	attributed	to	natural	causes	like	heart	attacks,	kidney	disease	or	respiratory	disease.”30

Despite	the	well-known	phenomenon	of	earth’s	warming,	we	tend	not	to	think	of	heat	waves	as
major	threats	or	as	major	disruptions	when	they	occur,	perhaps	because	there	is	rarely	an	acute	event	that
brings	them	to	our	attention—no	earthquake	moment—or	perhaps	because	their	largest	effect	is	on	one	of
our	most	vulnerable	and	least	visible	populations,	the	elderly.

In	2003,	Europe	experienced	a	summer	that	some	scientists	believe	could	have	been	the	hottest	in
centuries.31	The	temperature	began	to	climb	in	June	and	the	hot	spell	lasted	through	mid-August;
temperatures	reached	highs	as	much	as	30	percent	above	average.	Across	the	continent	that	summer,
70,000	deaths	could	be	attributed	directly	to	the	effects	of	heat.32	The	elderly	suffered	the	most.	In	France,
people	aged	sixty-five	and	over	accounted	for	nearly	four	out	of	every	five	deaths	during	the	heat	wave.33

Richard	Keller,	a	professor	at	the	University	of	Wisconsin–Madison,	studied	the	heat	wave	and	found
that,	in	Paris,	the	majority	of	the	victims	were	elderly	women	who	lived	by	themselves,	on	the	upper
floors	of	apartments	with	no	elevators	or	adequate	ventilation.	Keller	argues	that	the	death	toll	was	“as
much	a	social	as	a	health	and	epidemiological	disaster.	There	were	social	factors	that	made	some	people
much	more	vulnerable.”34	These	numbers	are	disturbing	and	do	not	pertain	only	to	Parisian	women.
According	to	CDC	figures,	cited	by	the	American	Association	of	Retired	People,	people	over	sixty-five
account	for	40	percent	of	heat-related	deaths,	although,	unlike	in	Paris,	two-thirds	of	them	are	men.35

In	addition	to	the	cost	in	lives	that	summer,	the	heat	wave	was	also	a	major	economic	loss.	The
European	economies	are	estimated	to	have	lost	$11.6	billion,	and	there	are	likely	to	be	continuing,
prolonged	economic	impacts.36	Caused	by	the	heat	wave’s	damaging	effects	on	Europe’s	environment,
more	than	25,000	fires	during	the	summer	of	2003	destroyed	nearly	650,000	hectares	(2,500	square
miles)	of	forest	throughout	Europe.37	Forests	are	natural	sinks	for	carbon	dioxide,	used	by	plants	in	the
process	of	photosynthesis	and	thus	removed	from	the	atmosphere.	The	burning	of	the	forests	released
massive	amounts	of	CO2	back	into	the	atmosphere,	which	will	inevitably	have	a	warming	effect	in	the
future,	increasing	Europe’s	vulnerability	and	susceptibility	to	even	hotter	episodes	and	even	greater
losses.

***

OUR	OCEANS	ARE	WARMING,	too.	The	ocean’s	surface	(to	a	depth	of	seventy-five	meters)	has	warmed



globally	at	an	average	rate	of	0.11º	Celsius	each	decade	since	the	1970s.	The	warming	has	affected	the
Greenland	and	Antarctic	ice	sheets,	which	lost	ice	at	rates	of	215	and	147	gigatons	(a	gigaton	is	one
billion	tons),	respectively,	every	year	between	2002	and	2011.38	According	to	the	US	National	Climate
Assessment,	the	“dramatic	decline	of	summer	sea	ice	in	the	Arctic—a	loss	of	ice	cover	roughly	equal	to
half	the	area	of	the	continental	United	States—exacerbates	global	warming	by	reducing	the	reflectivity	of
Earth’s	surface	and	increasing	the	amount	of	heat	absorbed.”39

The	effects	of	both	phenomena—warming	and	glacial	melt—contribute	to	one	of	the	most	serious
threats	to	human	populations,	primarily	those	along	the	coasts:	sea-level	rise.	Glacial	melt	puts	more
water	in	our	oceans,	while	warmer	temperatures	cause	water	to	expand,	thus	raising	sea	levels.	Between
1993	and	2010,	the	sea	has	risen	at	a	global	average	rate	of	3.2	millimeters	per	year,	and	since	the	middle
of	the	nineteenth	century,	the	IPCC	reports,	the	rate	of	sea-level	rise	has	been	greater	than	the	average	rate
over	the	previous	two	thousand	years.	As	much	as	75	percent	of	this	rise,	the	IPCC	estimates,	is
attributable	to	glacial	loss	and	ocean	warming.40	In	the	United	States	alone,	“global	average	sea	level	has
risen	by	about	8	inches”	in	the	last	century	and,	by	2100,	may	rise	another	four	feet.41

The	effects	of	sea-level	rise	are	exacerbated	when	combined	with	other	environmental	factors,	such
as	subsidence.	Although	many	factors	contribute	to	subsidence,	most	of	them	are	anthropogenic	(related	to
human	activity),	including	the	draining	of	groundwater	for	purposes	of	agriculture	or	development.	When
underground	water	reserves	are	drawn	off,	sections	of	surface	rock	are	left	unsupported,	and	they	slowly
sink	into	the	emptied	space.

***

YOU	NEED	ONLY	LOOK	at	European	cities	such	as	Rome,	Venice,	Amsterdam,	and	Hamburg	to	see	the
disruption	that	intrusive	oceans	can	bring	to	a	coastline,	a	city,	its	buildings,	and	its	people.	Guy
Nordenson,	a	civil	engineer	and	expert	on	coastal	resilience	and	climate	adaptation	for	cities,	has	studied
and	worked	in	such	situations	around	the	world.

In	many	cities	beset	by	floods,	Nordenson	says,	the	mind-set	has	been	to	keep	the	water	out,	rather
than	to	plan	for	the	water	to	come	in	on	occasion.	In	Rome,	embankments	were	built	to	protect	against
floods	from	the	river	Tiber.	In	Hamburg,	a	whole	new	community	was	created	in	the	former	harbor
warehouse	district,	and,	to	protect	against	flood,	structures	were	raised	by	as	much	as	nineteen	feet.

But,	increasingly,	engineers	and	planners,	as	well	as	building	owners	and	insurance	companies,
realize	that	walls	and	embankments	and	levees	have	their	limitations,	especially	when	it’s	clear	the	sea
will	continue	to	intrude	farther	into	our	built	environment.	The	paradigm	is	now	changing	to	design
buildings,	particularly	the	ground	floors,	so	they	can	withstand	some	defined	level	of	flooding	that	might
be	caused	by	the	breaching	or	overwhelming	of	levees	or	other	barriers.	“It’s	the	notion	that	there	are
reserve	capacities	and	multiple	lines	of	defense	built	into	any	resilient	urban	design	that	can	deal	with	the
possible	failure	of	the	first	line	of	defense,”	says	Nordenson.	“This	is	new	thinking	in	the	flood	world.”42

The	new	thinking	is	generally	known	as	“living	with	water”	instead	of	trying	to	keep	it	out,	and	the



concept	(already	well	established	in	the	Netherlands)	is	catching	on	in	places	around	the	world.	Rather
than	create	bigger	barricades,	you	adapt	your	systems	so	they	can	continue	to	function	even	when	water
intrudes	into	areas	where	it	is	normally	not	expected.	These	solutions	typically	involve	new	takes	on	hard
solutions—such	as	bulkheads,	terraced	edges,	and	deployable	flood	walls—combined	with	innovative
soft	approaches,	such	as	parklands,	wetlands,	vegetation,	and	bioswales	(landscape	features	that	channel
water	runoff	while	absorbing	harmful	elements	such	as	pollutants).

Although	actions	to	mitigate	further	effects	of	climate	change	are	urgent,	and	increasingly	so,
learning	to	adapt	to	sea-level	rise	and	become	innovative	about	ways	to	live	more	successfully	with
water	will	become	an	ever	more	important	aspect	of	building	resilience	in	the	face	of	the	climate	change
impacts	that	have	already	occurred.	After	Superstorm	Sandy	flooded	downtown	Manhattan	in	October
2012,	the	New	York	Times	ran	a	story,	“Rising	Seas,	Vanishing	Coastlines,”	which	imagined	the	effects	of
sea-level	rise	on	three	cities	located	along	the	eastern	seaboard	of	the	United	States—Boston,	New	York,
and	Miami.	The	scenarios	are	highly	discomfiting.	In	one	scenario,	an	increase	of	twelve	feet,	which	the
Times	article	cites	as	possible	as	early	as	2300,	would	submerge	both	of	New	York’s	airports	(as	well	as
Coney	Island,	the	Rockaways,	and	parts	of	Jamaica	Bay),	turn	downtown	Boston	into	an	island,	and	flood
nearly	75	percent	of	downtown	Miami.	Another	twelve	feet	would	inundate	large	segments	of	all	five	of
New	York’s	boroughs,	leave	only	Boston’s	most	elevated	neighborhood,	Beacon	Hill,	and	permanently
flood	Miami’s	entire	metro	area.43

It’s	striking	to	note	that	other	computer	models	of	sea-level	rise	for	both	Boston	and	New	York
show	that,	as	the	water	reclaims	low-lying	land,	the	footprint	of	these	cities	will	return	to	what	they
looked	like	originally—before	groundwater	drainage	and	landfilling	took	place.

***

INCREASED	INCIDENCE	OF	flooding,	caused	by	sea-level	rise	as	well	as	by	ever	more	intense	storms	and
storm	surges,	will	be	experienced	around	the	world.	Many	areas	will	also	receive	heavier	rainfalls	and
greater	amounts	of	precipitation	from	single-day	events,	which	will	also	exacerbate	flooding.

The	effects	of	all	this	flooding	will	be	made	worse	and	more	complicated	as	development	and
populations	are	increasingly	present	in	coastal	areas	already	vulnerable	to	flood.	That	cities	have
historically	been	established	on	coasts	is	no	surprise	or	accident—water	connects	the	world	and	its
populations	far	and	wide.	And	that	cities	have	seen	such	dramatic	growth	is	also	not	a	matter	of	chance—
cities	are	hubs	of	opportunity,	growth,	development,	commerce,	trade,	entertainment,	innovation,	and
other	activities	of	all	kinds.

Many	cities	were	originally	sited	in	locations	where	water	intrusion	was	naturally	a	part	of	the
environment	and	an	accustomed	aspect	of	life.	Much	of	the	area	of	the	cities	of	the	Netherlands—
especially	Rotterdam	and	Amsterdam—lies	below	sea	level,	where	about	60	percent	of	the	country’s
GDP	is	produced,	thanks	to	their	elaborate	water	management	systems.44	New	Orleans	and	many	other
cities	were	founded	and	built	on	low-lying	ground	or	gradually	expanded	into	it.	Cities	such	as	Boston



and	New	York	grew	by	filling	in	marshy	areas	to	make	room	for	commercial	and	residential	development.
Boston’s	Back	Bay	neighborhood,	with	its	elegant	homes	and	tony	shops,	was	once	literally	the	back	bay
of	Boston	Harbor.

Cities	regularly	developed	in	floodplains,	where	land	was	cheap	and	new	housing	could	often	be
erected	without	going	through	the	elaborate	permitting	processes	required	in	older	or	downtown	areas.
Many	cities	have	both	river	and	ocean	frontages.	Such	places	are	vulnerable	to	flooding	from	both	sea-
level	rise	and	river	overflow,	which	can	cause	especially	extensive	flooding,	spread	of	disease	from
sanitation	overflow,	crop	destruction	from	salinity	intrusion,	and	more.

But	concern	over	flooding	has	done	very	little	to	slow	the	movement	of	people	into	coastal	areas	or
to	stem	the	growth	of	coastal	cities.	About	600	million	people	worldwide	live	on	low-elevation	areas
along	the	coast,	and	the	bulk	of	the	world’s	twenty	megacities	(with	10	million	people	or	more)	are	in
zones	at	risk	from	sea-level	rise	and	ocean	surges,	even	those	that	do	not	lie	right	on	the	water’s	edge.
Imagine:	Beijing,	Mumbai,	Buenos	Aires,	Los	Angeles,	Mexico	City,	Moscow,	Delhi,	Rio	de	Janeiro,	and
New	York—all	are	at	risk	of	water	intrusion	of	some	kind.45

Coastal	cities	at	risk	of	flooding	are	particularly	vulnerable	because	of	the	density	of	people	living
in	these	places.	In	2010,	nearly	40	percent	of	the	US	population	lived	in	coastal	shoreline	communities,
although	the	shoreline	(excluding	Alaska)	accounts	for	less	than	10	percent	of	the	land.46	With	large	and
growing	populations	exposed	to	increased	risk	of	sea-level	rise	and	flooding,	the	capacity	of	cities	to
respond	to	emergencies	and	catastrophes	will	be	greatly	tested	in	the	years	to	come.

Climate	change	is	also	having	an	effect	on	storms.	In	the	North	Atlantic,	hurricanes	have	increased
in	frequency,	as	well	as	in	intensity	and	duration,	and	storms	are	stronger	and	more	severe	in	all	parts	of
the	world.47	Weather	models	show	that	warmer	tropical	oceans	lead	to	both	increased	rainfall	and
stronger	winds	in	cyclone	systems,	which	produce	hurricanes	and	typhoons.48	By	2100,	the	intensity	of
these	storms	may	increase	in	the	range	of	2–10	percent.49

The	devastation	of	recent	hurricanes	in	the	United	States,	in	Haiti,	the	Philippines,	and	Indonesia,
was	not	due	just	to	heavy	rainfall	but	to	high	winds	and	storm	surges—massive	volumes	of	water	that
accumulate	and	are	pushed	onto	the	land,	often	intruding	great	distances,	sometimes	as	far	as	thirty	miles
from	the	coast.50	As	sea	levels	rise	and	as	storms	get	more	severe,	these	surges	and	the	high	winds	that
precede	them	will	be	more	capable	of	inundating	and	devastating	cities	and	communities	around	the
world.

***

DROUGHT	OFTEN	COMES	along	with	high	heat	and	heat	waves,	although	it	occurs	in	other	ways,	as	well.
Drought	is	not	as	simple	as	a	lack	of	rainfall.	According	to	the	IPCC,	“The	term	drought	may	refer	to
meteorological	drought	(precipitation	well	below	average),	hydrological	drought	(low	river	flows	and
water	levels	in	rivers,	lakes	and	groundwater),	agricultural	drought	(low	soil	moisture),	and
environmental	drought	(a	combination	of	the	above).	The	socio-economic	impacts	of	droughts	may	arise



from	the	interaction	between	natural	conditions	and	human	factors,	such	as	changes	in	land	use	and	land
cover,	water	demand	and	use.”51	So,	drought	has	many	causes,	can	be	prolonged	over	years,	and	strikes
certain	areas	of	the	world	harder	and	more	often	than	others,	but	according	to	the	IPCC	it	is	likely	that
drought	has	increased	in	both	intensity	and	duration	in	parts	of	the	world	since	1970,	and	will	continue	to
do	so	throughout	this	century.52

Drought	has	a	significant	impact	on	agricultural	production	and,	subsequently,	food	security.	In
2012,	the	United	States	experienced	its	worst	and	most	extensive	drought	since	the	1950s,	affecting	80
percent	of	agricultural	land	throughout	the	country,	causing	the	US	Department	of	Agriculture	to	declare
two	thousand	US	counties	as	disaster	areas.53	The	World	Bank	estimated	that	the	drought	in	the	United
States,	combined	with	a	below-average	farming	season	in	Europe,	caused	a	spike	in	global	food	prices	of
10	percent	between	the	months	of	June	and	July.54	The	worst	droughts	in	the	world	are	frequently	in	the
Sahel,	the	central	region	of	Africa	that	stretches	from	the	Atlantic	Ocean	to	the	Red	Sea.	That	area	has
experienced	three	major	droughts	in	the	past	decade,	the	most	recent	of	which	destroyed	most	crops	and
led	to	widespread	food	insecurity	and	shortages.55	There	was	widespread	starvation	and	considerable
loss	of	life.

Prolonged	droughts	have	other	far-reaching	and	potentially	disruptive	consequences.	As	farmers	are
unable	to	produce	crops	and	are	therefore	unable	to	provide	for	themselves	or	their	families,	many	will
become	climate	refugees.	This	kind	of	population	influx	will	undoubtedly	test	governments’	ability	to
provide	for	their	citizens	and	sustain	functioning	operations	under	an	increased	load,	and	the	refugees	will
vie	with	existing	residents	in	the	contest	to	secure	dwindling	resources.

Thomas	Friedman,	the	New	York	Times	columnist,	makes	the	connection	between	drought	and
political,	as	well	as	economic,	outcomes,	as	manifested	in	the	conflict	in	Syria.	In	2006,	Syria
experienced	a	drought	the	UN	would	come	to	describe	as	the	country’s	worst	in	forty	years.	In	2008,
through	its	UN	food	and	agriculture	representative	Abdullah	bin	Yehia,	Syria	requested	more	than	$20
million	to	help	some	15,000	farmers	manage	through	the	drought,	which	impacted	over	a	million	people.56

In	a	communication	between	the	US	Embassy	in	Damascus	and	the	US	State	Department,	discussing
potential	US	involvement	in	contributing	aid,	one	agent	wrote,	and	Friedman	quotes,	“If	UNFAO	[United
Nations	Food	and	Agriculture	Organization]	efforts	fail,	Yehia	predicts	mass	migration	from	the	northeast,
which	could	act	as	a	multiplier	on	social	and	economic	pressures	already	at	play	and	undermine
stability.”	If	this	were	to	become	true,	a	“system	already	burdened	by	a	large	Iraqi	refugee	population	may
not	be	able	to	absorb	another	influx	of	displaced	persons,	Yehia	explained,	particularly	at	this	time	of
rising	costs,	growing	dissatisfaction	of	the	middle	class,	and	a	perceived	weakening	of	the	social	fabric
and	security	structures	that	Syrians	have	come	to	expect.”57

A	million	farmers	were	affected,	many	of	whom	wound	up	looking	for	jobs	and	places	to	live	in
Syria’s	already	strained	and	crowded	cities,	including	Damascus	and	Homs,	and	when	the	Arab	Spring
began	with	protests	and	uprisings	in	Tunisia	and	Egypt,	similarly	dissatisfied	Syrians	had	cause—and
numbers—to	stage	a	similar	revolt.	The	resulting	civil	war—ongoing	at	the	time	of	this	writing—has
caused	more	than	160,000	deaths.58



***

POLITICAL	AND	ENVIRONMENTAL	issues	related	to	climate	change	have	caused	various	types	of	population
displacements	around	the	world,	and	they	seriously	test	the	resilience	of	the	people	affected	and	of	the
societies	in	which	they	live.

About	a	three-hour	drive	from	Nairobi	lies	the	newly	established	community	of	Lemolo	A	and
Lemolo	B,	a	collection	of	wood	and	cement	buildings	set	in	the	rolling	countryside	of	the	Rift	Valley.
Leonard	Korgoren,	one	of	the	two	thousand	Lemolo	A	residents,	is	a	member	of	the	Ogiek	people,	and,
until	2009,	he	lived	in	the	Mau	Forest,	approximately	one	hundred	kilometers	from	Lemolo.	There	he
followed	a	traditional	livelihood	that	included	a	diverse	set	of	activities,	including	beekeeping,	collecting
and	selling	firewood,	hunting,	foraging,	and	planting	and	harvesting	small	plots	of	maize.

The	Ogiek	had	sustained	themselves	this	way	for	decades	in	the	Mau	and	might	have	continued	to	do
so	indefinitely.	However,	beginning	in	the	1980s,	as	the	result	of	political	and	cultural	disputes,	native
peoples	in	other	areas	of	the	country	were	disrupted	and	migrated	to	the	great	forest.	They	did	not	have
the	forest-dwellers’	skills	or	attitude,	however,	and	lived	differently	than	did	the	Ogiek.	They	cleared
trees	to	make	room	for	their	villages	and	cut	down	more	to	burn	into	charcoal	and	sell	as	fuel	in	the	fast-
growing	nearby	towns.	In	the	past,	Ogiek	had	picked	up	dead	tree	limbs	and	sold	them	as	firewood,	but
now,	with	market	competition,	they	began	cutting	down	live	trees,	too.

Over	a	period	of	two	decades,	the	Mau	lost	more	than	25	percent	of	its	400,000-hectare	forest,	the
result	of	cutting	by	forest	inhabitants	as	well	as	by	commercial	loggers.59	This	deforestation	became	a
serious	problem	for	the	entire	Mau	region,	for	Kenya,	and	even	for	neighboring	countries.	The	Mau	forest
is	the	largest	rain	catchment	area	in	the	country,	the	origin	of	several	rivers	that	feed	lakes	throughout
Kenya	and	in	Tanzania,	and	an	essential	source	of	water	for	the	region.	The	rivers	receded.	Drought	was
prolonged.	With	this	ecosystem	service—water—threatened,	downstream	agriculture,	cattle	ranches,	and
tea	plantations	were	affected,	as	was	hydroelectric	power	generation.

The	cause	of	the	problem	was	deemed	to	be	the	presence	of	the	50,000	forest	inhabitants,	most	of
whom	had	no	legal	rights	to	the	land.	In	2004,	the	Kenyan	government	began	a	program	of	forced
evacuations,	and	in	2008	the	prime	minister	ordered	that	the	forest	be	completely	cleared	of	people.60

In	2009,	Korgoren	received	his	eviction	notice.	He	had	fourteen	days	to	leave.	“The	forest
policemen	came	and	destroyed	our	houses	so	we	couldn’t	return,”	Korgoren	says.	“They	destroyed	the
fences.	Animals	got	into	the	farms	and	destroyed	our	crops.”61	Korgoren	and	several	hundred	other	Ogiek
families	were	moved	to	a	camp,	where	they	stayed	for	three	years,	and	then	they	moved	to	Lemolo.	Each
household	was	given	a	two-and-a-quarter-acre	plot	of	land	on	which	to	farm	maize,	but	gone	were	the
beekeeping,	firewood	production,	and	hunting.	To	plant	maize	now	they	must	buy	seeds	and	fertilizer,
which	they	can’t	afford.	To	grow	enough	crops	to	earn	a	living	they	must	plant	larger	areas	than	they	did
in	the	forest,	for	which	they	need	a	tractor	so	they	can	plow,	a	piece	of	equipment	that	is	completely
beyond	their	means	to	buy	or	even	rent.

The	people	of	Lemolo	are	trying	to	build	a	community	from	scratch.	They	have	erected	homes	and	a



schoolhouse,	but	they	don’t	have	enough	teachers.	There	is	no	river	nearby,	and	the	rainfall	is	light	and
unpredictable	in	comparison	to	what	they	knew	in	the	Mau.	Clean	water	is	hard	to	come	by.	But	things	are
getting	better,	and	Korgoren	says	he	now	feels	“some	hope	that	we	are	going	to	survive	here.”	Still,	the
people	of	Lemolo	are	probably	years	away	from	being	able	to	get	beyond	a	subsistence	existence.	And	it
may	take	decades	for	the	Mau	Forest	to	come	back	to	full	functioning	as	a	water	resource.

The	goal	of	the	displacement	may	well	have	been	to	increase	the	resilience	of	the	forest	and	to
attempt	to	restore	an	important	ecosystem	service,	but	was	it	necessary	to	cause	disruption	to	a	large
group	of	people	to	do	so?	Professor	Alex	Awiti,	director	of	the	East	African	Institute	at	the	Aga	Khan
University,	thinks	not.	“People	and	forests	can	coexist,”	he	says.62	Rather	than	being	moved	out,	the
indigenous	peoples	might	have	been	given	education	and	guidance,	tools	and	practices,	for	living
differently	with	the	disrupted	forest	system	so	they	could	play	a	role	in	bringing	it	back.	“We’re	missing
an	opportunity	to	work	with	communities	to	regenerate	these	forests,”	Awiti	says.	Their	cottage	industries,
such	as	beekeeping,	could	have	been	supported	and	expanded	into	saleable	products	made	from	honey,
wax,	and	the	medicinal	plants	the	Ogiek	typically	gather	in	the	forest.	There	would	also	have	to	be	stricter
regulations	regarding	the	cutting	of	trees.	The	Ogiek	know	the	forest	best	and	might	be	best	positioned	to
help	it	recover—with	help	and	partnership	from	the	government	and	aid	organizations.

The	lesson:	it’s	essential	to	deal	with	interrelated	twenty-first- century	problems	through	an
integrated	and	inclusive	process	that	builds	resilience,	rather	than	only	through	top-down	solutions	that
deal	with	symptoms	(new	forest	dwellers)	rather	than	causes	(climate	change	and	economic	stress).

GLOBALIZATION

The	process	of	globalization,	which	has	been	going	on	for	the	past	three	decades	and	continues	today,
causes	its	own	disruptions	and	also	interconnects	with	and	intensifies	the	other	two	twenty-first-century
factors.	Globalization	involves	industrial	growth	and	a	massive	increase	in	demand	for	materials	and
ecosystem	services	(primarily	water),	both	of	which	affect	the	environment	and	contribute	to	climate
change.	Globalization	has	created	intricate	networks	of	economic	connections,	especially	among	cities,
that,	along	with	technological	advances	that	increase	the	speed	of	many	kinds	of	activity,	cause
disruptions	to	cascade	more	quickly	and	with	more	devastating	effect	across	geographic	and	political
borders,	cultural	boundaries,	and	commercial	supply	chains	and	relationships.

Although	globalization	intensified	in	the	latter	half	of	the	twentieth	century	and	the	world	continues
to	globalize	in	the	twenty-first,	it	has	been	a	disruptive	factor	for	centuries.	Historian	Alfred	W.	Crosby
argues	that	it	really	began	with	Christopher	Columbus	and	his	voyage	to	the	New	World.	“In	1491,	the
world	was	in	many	of	its	aspects	and	characteristics	a	minimum	of	two	worlds—the	New	World,	of	the
Americas,	and	the	Old	World,	consisting	of	Eurasia	and	Africa,”	Crosby	told	an	interviewer.	“Columbus
brought	them	together,	and	almost	immediately	and	continually	ever	since,	we	have	had	an	exchange	of
native	plants,	animals	and	diseases	moving	back	and	forth	across	the	oceans	between	the	two	worlds.	A



great	deal	of	the	economic,	social,	political	history	of	the	world	is	involved	in	the	exchange	of	living
organisms	between	the	two	worlds.”63	Today,	the	post-Columbian	exchange	between	the	two	worlds
continues,	has	accelerated,	and	now	involves	almost	every	aspect	of	economic,	social,	political,	and
environmental	activity.

Globalization	has	brought	many	benefits	to	people	around	the	world.	Illiteracy	has	been	reduced—
by	as	much	as	half	in	the	last	thirty	years.	Poverty,	too,	is	loosening	its	grip.	About	80	percent	of	the
global	population	lives	in	countries	where	poverty	is	on	the	decline.	People	have	access	to	advances	in
health	and	medicine,	physical	and	social	sciences,	as	never	before.	Yet	globalization	has	not	solved	the
world’s	problems—a	billion	people	still	live	in	poverty,	without	even	basic	services—and	it	has	brought
with	it	new	disruptions,	as	well,	just	as	Crosby	asserts.64

In	the	field	of	health,	for	example,	which	is	an	essential	asset	and	contributor	to	resilience,	our
global	advances	in	medical	treatment,	and	the	sharing	of	knowledge	worldwide,	has	also	increased	the
incidence	of	iatrogenic	disease—disease	or	illness	caused	by	medical	treatment,	such	as	complications
from	surgery,	hospital	infections,	or	unintended	harmful	drug	interactions,	which	killed	approximately
225,000	Americans	in	2000,	making	it	the	third-most	likely	cause	of	death	after	heart	disease	and
cancer.65	The	so-called	lifestyle	diseases—including	heart	disease	and	obesity—can	also	be	at	least
partly	attributed	to	globalization,	because	they	are	largely	a	phenomenon	of	affluent	societies	and	those
where	the	middle	class	is	expanding.	These	diseases	are	linked	to	such	factors	as	smoking,	diet,	exercise,
stress,	and	unhealthy	body	weight,	which	are,	to	a	large	degree,	under	our	control	and	are	affected	by	the
type	of	work	we	do,	our	cultural	behaviors,	the	foods	available	to	us,	and	the	amount	of	income	we	have
to	devote	to	nonessential	goods	and	services.66	According	to	the	Centers	for	Disease	Control	and
Prevention,	nearly	70	percent	of	Americans	over	the	age	of	twenty	are	classified	as	either	overweight	or
obese,	with	35	percent	falling	into	the	latter	category.67	In	China,	the	percentage	of	the	population
identified	as	either	overweight	or	obese	jumped	from	25	percent	in	2002	to	38.5	percent	in	2010.	The
WHO	predicts	that	by	2015	more	than	half	the	Chinese	population	will	be	overweight	or	obese.68	Today,
obesity	has	become	a	greater	global	health	threat	than	hunger	or	malnutrition.69

The	Columbian	exchange	of	infectious	diseases	also	continues.	Today,	with	our	mobile	and
connected	lives,	an	infected	person	can	carry	a	disease	around	the	world	in	less	than	a	day.	Diseases
carried	by	mosquitos	kill	750,000	people	each	year.70	Even	diseases	that	we	thought	had	been	conquered
can	return	to	trouble	us.	In	2014,	the	WHO	issued	a	warning	about	the	spread	of	the	wild	poliovirus	and
the	rise	of	the	incidence	of	polio	in	Syria,	Israel,	Pakistan,	and	several	African	countries.	Sixty	percent	of
all	worldwide	cases	were	the	“result	of	international	spread	of	wild	poliovirus,”	the	WHO	statement
reads,	“and	there	was	increasing	evidence	that	adult	travellers	contributed	to	this	spread.”71

We	would	like	to	think	that	we	have	the	medical	defenses	to	protect	us	from	both	lifestyle	and
infectious	disease.	And	of	course	we	have	developed	an	impressive	array	of	antibiotics	and	other
medications	that	can	effectively	prevent,	treat,	and	manage	the	morbidity	and	mortality	rate	of	these
diseases.	But	our	medical	advances	bring	with	them	a	new	threat:	the	emergence	of	new	antibiotic-
resistant	organisms.	These	could,	according	to	Dr.	Margaret	Chan,	director	general	of	the	WHO,	put	“an



end	to	modern	medicine	as	we	know	it.	Things	as	common	as	strep	throat	or	a	child’s	scratched	knee
could	once	again	kill.”72

Our	globalized	economy	is	also	contributing	to	a	world	where	it	can	be	dangerous	just	to	breathe	air
or	drink	water.	In	late	2013,	an	eight-year-old	girl	living	in	the	Jiangsu	Province	of	China	was	diagnosed
with	lung	cancer.	The	cause,	said	her	doctor,	was	air	pollution.73	According	to	the	WHO,	one	in	eight
global	deaths	in	2012—7	million	in	total—was	caused	by	exposure	to	air	pollution.74	We	face	a	problem
with	polluted	water,	too.	A	2007	study	by	researchers	at	Cornell	University	concluded	that	contaminated
drinking	water	affected	1.2	billion	people	around	the	world	and	led	to	80	percent	of	all	cases	of
infectious	diseases.75

So,	as	much	as	we	have	globalized	and	improved	the	world,	we	have	also	introduced	new
vulnerabilities	and	threats.	Urbanization	and	climate	change	will	continue	to	be	important	factors	for
years	to	come,	with	the	effects	of	heat,	drought,	and	extreme	weather	events	exacerbated	for	vulnerable
urban	populations.	Globalization	will	not	be	reversed.	And	there	are	many	other	factors	to	consider	as	we
assess	our	vulnerabilities	to	disruption,	such	as	aging	and	inadequate	infrastructure—from	insecure
power	grids	to	failing	gas	pipes	to	bridges	reaching	the	end	of	their	lifespans—as	well	as	political
instability,	wealth	disparities,	and	threats	to	ecosystems.

Ecosystems	are	affected	by	all	three	twenty-first-century	factors—climate	change,	urbanization,	and
globalization—just	as	human	systems	and	built	environments	are,	and	it’s	important	to	consider	the
contribution	that	ecosystems	make	to	building	resilience.	Ecosystems	provide	essential	services	that
human	beings	rely	on,	including	freshwater	flows,	pollination,	disease	and	pest	regulation,	waste
management,	and	climate	change	mitigation.	As	Fred	Boltz,	managing	director	for	ecosystems	at	The
Rockefeller	Foundation	puts	it,	“The	ability	of	ecosystems	to	respond	to	changes	in	the	biosphere	in	a
manner	that	does	not	interrupt	their	provision	of	these	services”	is	key	to	human	resilience.	“We	have	to
recognize	that	ecosystems	are	an	asset	for	human	development	and	that	their	resilience—the	resilience	of
the	planetary	system—underpins	our	own	resilience.”76

***

I	DO	NOT	MEAN	TO	be	alarmist	about	the	state	of	the	world—but	I	am	alarmed.	The	threats	we	face	to	our
personal	health,	to	the	health	and	stability	of	our	communities	and	cities,	to	our	natural	systems,	and	even
to	our	species,	are	formidable	and	growing	in	number	and	severity,	affecting	larger	and	more	densely
settled	populations.

The	very	good	news	is	that	we	have	faced	critical	periods	many	times	in	the	past,	during	which
problems	seemed	insurmountable,	but	we	have	always	found	ways	to	meet	the	challenges.	I	have	no	doubt
that	with	resilience	building	through	innovation	and	collaboration,	we	can	find	solutions	to	prevent	the
problems	of	the	world	from	accelerating	toward	planetary	disaster—and	take	us	instead	toward	a
resilience	dividend.



5.	How	Crisis	Becomes	Disaster:	The	Human	Factor

WE	FACE	MANY	THREATS	IN	OUR	twenty-first-century	world,	but	not	all	the	threats	we	can
identify	or	imagine	are	likely	to	materialize,	and,	what’s	more,	most	disruptions—weather	events	or
health	incidents	or	financial	losses—do	not	cause	serious	or	long-lasting	damage	to	the	system.

After	all,	we	can	and	do	live	with	a	rather	steady,	low-level	series	of	disruptive	incidents	and
chronic	stresses	that	determine	what	kind	of	day	we	have	or	that	affect,	to	a	greater	or	lesser	degree,	how
effective	we	are	in	our	daily	lives	and	how	well	our	businesses	and	organizations	function.	Indeed,	it
takes	a	degree	of	resilience	to	manage	even	these	everyday	disruptions	and	continue	functioning	within	a
range	of	variation.

Sometimes,	however,	a	disruption	becomes	a	disaster.	The	disruptive	event	escalates	into	a	crisis	of
great	proportion,	catalyzes	other	problems,	cascades	across	domains	and	scales,	spins	things	out	of
control,	and	disturbs	human	activity	to	an	abnormal,	unpredictable,	and	often	unimaginable	degree,
causing	injury	and	loss	of	life,	destruction	of	property,	damage	to	livelihoods,	and	upheavals	in	social,
political,	and	economic	endeavors.

What	causes	a	disruption	to	become	a	disaster?	We	do.	Disasters	are	almost	always	human	made	or,
at	least,	intensified	by	how	well	people	have	prepared	for,	responded	to,	and	recovered	from	a	crisis.
Disasters	are	the	result	of	disruptions	coinciding	with	vulnerabilities,	our	lack	of	awareness	of	the	threats
we	face,	our	lack	of	diversity	of	options	and	choices	to	prevent	disruptions	or	manage	them	when	they
occur,	our	inability	to	integrate	our	ideas	and	actions	into	effective	solutions,	and	our	instability	and	poor
adaptiveness	to	new	circumstances	as	they	emerge.

These	are	the	factors	that	make	for	disaster,	as	the	people	of	Halifax,	Nova	Scotia,	discovered	in
1917.

THE	GREATEST	EXPLOSION	IN	THE	HISTORY	OF	THE	WORLD

Samuel	Henry	Prince	was	a	pioneer	in	the	field	of	disaster	research,	the	first	to	talk	about	the	complexity
of	disruptions	and,	most	important,	to	describe	how	social	factors	always	play	a	role	in	determining	how
disruptions	play	out	and	how	they	turn	into	disasters.

Prince’s	work	began	with	a	remarkable	study	of	the	explosion	of	the	French	munitions	ship	Mont
Blanc,	which	occurred	when	it	collided,	while	under	way,	with	a	second	ship	in	the	harbor	of	Halifax,
Nova	Scotia,	on	December	6,	1917.	The	cargo	of	the	Mont	Blanc	contained	trinitrotoluol,	TNT,	the	most
powerful	explosive	known	at	the	time,	and	the	collision	caused	“the	greatest	single	explosion	in	the
history	of	the	world,”	as	Prince	describes	it—a	distinction	it	retained	until	the	atom	bomb	blasts	over
Japan	in	1945.1



Prince	was	in	Halifax	on	the	day	of	the	explosion	and	narrowly	escaped	injury,	perhaps	death,
himself.	He	saw	firsthand	how	a	single	disruptive	shock	can	unleash	cascading	shocks	and	disturbances.
He	saw	how	long-standing	vulnerabilities	can	be	unexpectedly	exposed	and	also	how	people	and
institutions	can	respond	with	unpredictably	great	quantities	of	resilience.

The	explosion	was	so	colossal	that	Prince	writes	that	the	blast	and	its	aftermath	delivered	“the
combined	horrors	of	war,	earthquake,	fire,	flood,	famine	and	storm—a	combination	seen	for	the	first	time
in	the	records	of	human	disaster.”	The	city	of	Halifax	shook	as	if	it	had	“palsy.”	The	sea	“rushed	forward
in	a	giant	tidal	wave,”	drowning	two	hundred	people.	There	was	a	“riot	of	fires”	and	a	giant	“death-
cloud”	hung	overhead.	A	“tornado-like	gas	blast”	tore	trees	from	the	ground,	stopped	trains	on	the	tracks,
slammed	ships	against	the	docks,	catapulted	people	into	the	air,	and	rained	down	scalding	iron	fragments.
War	veterans	said	they	had	seen	nothing	so	terrible	in	their	worst	battlefield	experiences.

All	told,	some	2,000	people	died;	6,000	more	were	injured.	Property	damage	was	estimated	at	$35
million	and	three	hundred	acres	of	land	were	left	“a	smoking	waste”—with	“churches,	schools,	factories
blown	down	or	burned.”2

Prince	realized	that	the	effect	of	the	disaster	went	well	beyond	death,	damage,	and	disruption	of
ordinary	functioning—indeed,	he	saw	widespread	social	breakdown.	There	was	“disintegration	of	the
home	and	the	family,”	the	“government	was	in	perplexity,”	the	transportation	system	was	dislocated,	and
“the	wheels	of	industry	ceased	in	their	turning.”	It	was	so	bad,	he	writes,	that	“the	city	ceased	to	be	a
city.”3	He	compares	Halifax	to	Pompeii—the	ancient	city	buried	alive	by	a	volcano.

The	disaster	of	the	Mont	Blanc	was	a	socially	constructed	event,	in	that	the	conditions	that	escalate
disruptions	into	disasters	are	created	or	caused	by	people.	Crises	become	disasters	when	vulnerabilities
are	exposed,	handling	of	the	crisis	is	flawed,	or	other	factors	come	into	play.	As	the	editors	of	the
Handbook	of	Disaster	Research	put	it,	“The	problems	created	by	disasters	are	usually	those	that	existed
before:	poor	land	use,	unenforced	building	codes,	lack	of	attention	to	mitigating	community	risks,	poverty,
inadequate	medical	care,	substandard	housing,	among	others.	The	best	way	to	understand	disaster	effects
is	to	know	what	the	community	was	like	prior	to	the	disaster	event.”4

In	the	case	of	the	Halifax	explosion,	the	human	contributions	to	the	making	of	the	disaster	were
numerous.	The	ship	itself	was	just	one	of	many	moored	in	the	capacious	Halifax	Harbour.	Exactly	how
much	risky	cargo	lay	aboard	the	ships	at	any	given	time	is	not,	according	to	Prince,	publicly	known.
“Certainly	there	was	too	much	to	breed	a	sense	of	safety,”	he	writes,	“but	no	one	gave	the	matter	a	second
thought.”	This	was	no	doubt	partly	because	Halifax	had	long	been	a	military	place—“born	as	a	military
settlement,”	Halifax	had	been	a	“garrison	city	and	naval	station	for	more	than	a	hundred	and	fifty	years,”
Prince	writes.

Times	had	changed,	as	had	the	nature	and	destructive	power	of	munitions,	but	there	was	not
sufficient	awareness	of	the	grave	threat	that	faced	the	city	of	Halifax	nor	commitment	to	do	anything	about
it.	What’s	more,	the	Mont	Blanc,	330	feet	long,	had	been	dangerously	overloaded	with	munitions	in	New
York,	the	port	of	departure,	carrying	450,000	pounds	of	TNT,	plus	an	additional	2,300	tons	of	another
explosive	substance,	picric	acid.5	Although	some	alterations	had	been	made	to	the	ship	to	reduce	the



threat	of	fire	and	explosion,	the	cargo	was	still,	in	the	judgment	of	author	Rebecca	Solnit,	a	“reckless”
one.6	(The	2014	sinking	of	the	South	Korean	ferry	that	killed	hundreds	of	passengers,	most	of	them	high
school	students,	appears	to	have	been	loaded	with	cars	and	cargo	in	a	similarly	reckless	fashion.7)

The	ship	that	collided	with	the	Mont	Blanc,	the	Imo,	was	an	even	larger	vessel,	more	than	400	feet
long,	and	it	disregarded	the	basic	rules	of	the	sea	as	it	steamed	out	of	the	harbor,	which	led	to	a	confusion
of	signals,	and	the	Imo	plowed	into	the	Mont	Blanc.	The	collision	sparked	a	fire	in	the	hold.	The	crew,
terrified	of	the	inevitable	result,	abandoned	ship	and	rowed	away	as	fast	as	they	could.	When	they
reached	shore,	they	ran,	not	trying	to	raise	an	alarm	or	warn	the	townspeople.	Without	a	crew	on	board	to
try	to	steer	the	ship	away	from	town,	the	burning	ship	drifted	in	toward	shore.	Having	no	knowledge	of	or
warning	about	the	explosives	aboard,	the	fire	department	rushed	to	the	scene	intending	to	douse	the
flames,	and	citizens	gathered	to	watch,	instead	of	getting	away	from	the	area.	The	city	of	Halifax	was
neither	ready	nor	prepared	for	such	a	threat.	So,	with	the	Halifax	explosion,	we	see	at	least	two	of	the
factors	identified	by	the	Handbook:	“unenforced”	codes	(in	this	case,	disregarded	shipping	protocols)
and	“lack	of	attention	to	mitigating	community	risks.”

***





WE	OFTEN	CALCULATE	THE	LOSS	of	disasters	in	financial	terms	in	order	to	try	to	understand	their	effect.	The
stated	cost	of	a	disruption	is	always	an	estimate	and	typically	covers	only	those	tangibles	that	can	be
priced—usually	the	cost	of	relief	and	of	insured	or	replacement	value	of	property—but	these	estimates,
however	inadequate,	give	us	a	sense	of	just	how	major	a	drain	on	our	resources	disaster	can	be.

As	I’ve	mentioned,	the	World	Bank	estimates	that,	between	1980	and	2012,	global	financial	losses
from	physical	damage	brought	about	by	disasters	amounted	to	$3.8	trillion.	Nearly	three-quarters	of	that
loss	($2.8	trillion)—and,	indeed,	more	than	85	percent	of	all	disasters —was	caused	by	weather	events
and	weather	extremes:	tsunamis,	hurricanes,	tornadoes,	flooding,	and	drought.9	The	loss	from	the	2010
earthquake	in	Haiti	was	about	$14	billion	in	reconstruction	costs.10	The	losses	from	the	global	financial
crisis	that	began	in	2008	have	been	estimated	as	high	as	$25	trillion	in	the	United	States	alone,	or	as	much
as	165	percent	of	the	country’s	gross	domestic	product.11	Obviously,	we	are	spending	huge	sums
recovering	from	these	extreme	and	damaging	events,	more	than	we	should	afford	and	more	than	we	need
to.	And,	of	course,	there	is	no	number	that	can	be	used	to	calculate	the	loss	of	life	these	disasters	usually
produce.

TULSA:	FORMER	FLOOD	CITY

Tulsa,	Oklahoma,	has	become	a	more	resilient	city	and	is	cutting	the	amount	of	its	losses	from	disruption,
but	it	took	a	crisis	moment—although	hardly	as	bad	as	the	one	Halifax	experienced—for	it	to	finally	come
to	terms	with	its	long-standing	issues	of	flooding,	unregulated	development,	declining	property	values,
and	inadequate	insurance.	Today,	the	people	of	Tulsa	are	learning	to	live	with	water,	have	one	of	the	most
well-regarded	flood	protection	programs	in	the	country,	and,	as	a	result,	they	value	the	resilience-building
process	and	know	that	it	can	help	them	face	other	changes	in	climate	and	population	conditions.

You	may	not	think	of	Tulsa,	Oklahoma—or	the	midwestern	United	States,	for	that	matter—as	a	place
beset	by	the	wicked	problems	of	the	twenty-first	century.	Urbanization	in	a	city	of	400,000	people?
Climate	change	in	a	place	that	boasts	of	its	location	in	the	“heart	of	green	country”	and	enjoys	221	days	of
sunshine	a	year,	with	an	average	daily	temperature	of	61º	Fahrenheit?12	Yes,	images	may	come	to	mind	of
a	tornado	whipping	through	the	rolling	fields	and	tearing	off	roofs.	(Oklahoma	does	lie	in	the	heart	of
“Tornado	Alley,”	the	area	of	greatest	tornado	activity	in	the	United	States.)	Or	you	might	think	that	drought
or	heat	would	be	the	city’s	major	threats.	But	the	City	of	Tulsa,	founded	on	the	banks	of	the	Arkansas
River	and	officially	incorporated	in	1898,	faced,	for	most	of	the	twentieth	century,	the	challenge	shared
with	communities	around	the	world:	managing	rapid	urban	development	in	a	place	of	persistent	flooding.

When,	just	after	the	turn	of	the	twentieth	century,	two	oil	fields	were	discovered	near	Tulsa,
population	boomed.	In	1910,	the	population	was	just	under	35,000.	By	1920	it	had	more	than	tripled,	as
almost	110,000	people	called	Tulsa	home.13

From	those	earliest	days,	the	threat	of	flood	was	evident.	In	1908,	flooding	along	the	Arkansas



River	caused	roughly	$21	million	in	damages	(in	2014	dollars).14	A	flood	in	1923	resulted	in	losses	of
$19	million,	and	left	4,000	Tulsans	homeless	or	displaced.	This	spurred	citizens	to	action,	devising	the
city’s	first-ever	flood	plan,	which	included	moving	the	waterworks	to	higher	ground	and	leaving	lowland
areas	as	parks	and	recreation	areas.15	It	seemed	as	though	Tulsa	had	begun	to	think	in	terms	of	resilience,
making	plans	for	long-term	safety	and	adaptability.

But	after	World	War	II,	when	the	United	States	was	in	the	midst	of	an	economic	boom	and	the
population	of	Tulsa	continued	to	rise,	new	developments	extended	into	the	floodplains	of	the	Arkansas
River	and	its	tributary	creeks.	Flooding	of	these	newly	urban	areas	in	the	1950s	eventually	led	to	the
construction	of	the	Keystone	Dam	by	the	Army	Corps	of	Engineers.	One	of	its	unintended	secondary
effects,	in	retrospect,	was	a	false	sense	of	security.	The	presence	of	the	dam	reduced	the	frequency	of
flooding,	and	therefore	people	were	less	worried	about	the	problem	of	floodplain	development	and	less
inclined	to	take	further	action.

In	the	1960s,	Tulsa’s	population	boomed	again,	growing	another	25	percent.	To	accommodate	this
population,	development	continued	in	the	floodplains	and	lowlands	of	the	tributaries	of	the	Arkansas,
especially	the	Mingo	Creek	area	to	the	east.16	People	had	to	live	somewhere,	and	the	cheap,	flat	land	of
the	floodplains	attracted	developers	and	appealed	to	buyers.	It	was	an	easy,	simple	solution	that
addressed	an	immediate	problem	but	without	a	focus	on	the	long-term	viability	of	those	developments.
Unchecked	by	municipal	or	federal	regulations,	builders	built	and	people	bought.	And	then	they	were
flooded.

Throughout	the	1960s	and	1970s,	Tulsa	didn’t	go	more	than	four	years	without	a	significant	flood.
Flooding	in	1974	was	particularly	devastating:	in	April	and	May,	flooding	at	Bird	Creek	resulted	in
losses	of	more	than	$3.4	million;	June	floods	at	Joe,	Fry,	Haikey	and	Mingo	Creeks	cost	another	$64.4
million;	and,	in	September,	some	residents	of	Tulsa	along	Mingo	Creek	were	flooded	for	the	third	time
that	year.

Ann	Patton	was	a	witness	to	the	worst	of	the	flooding—and	to	its	solution.	Today,	at	seventy-seven,
she	has	retired	to	a	life	of	personal	writing	(in	2012	she	published	Dan’s	War	on	Poverty,	chronicling	an
antipoverty	crusader’s	work	in	Tulsa,	and	in	2014	published	The	Tulsa	River	about	the	Arkansas	River	at
Tulsa),	but	during	the	peak	flooding	years	Patton	worked	as	a	reporter	for	the	Tulsa	World,	Tulsa’s	main
newspaper.	She	remembers	the	period	that	followed	the	1974	floods	well,	as	it	marked	what	she	calls
Tulsa’s	“Great	Drainage	War.”

“There	was	a	huge	citizen	uprising,”	she	says.	“We	had	decades	of	civil	war	between	the
developers	and	the	flooded	housewives,	and	no	one	knew	what	to	do.”17	Patton,	as	a	reporter,	did	what
she	could—wrote	story	after	story	about	Tulsa’s	flooding	woes	as	well	as	issues	of	flood	management,
sometimes	citing	the	work	and	theory	of	Gilbert	White	(1911–2006),	often	considered	the	father	of
floodplain	management.

“Homebuilders	in	the	development	community	believed	that	the	floods	we	were	having	were	freak
floods,”	she	says,	“and	that	you	couldn’t	organize	your	community	around	some	bizarre,	occasional
occurrence.”	Patton	disagreed	and	said	so.	“I	was	not	at	all	objective.	I	sided	with	the	people	in	the



creeks,	because	it	seemed	to	me	that	was	no	way	to	live.	Why	would	you	want	a	community	where	big
swaths	of	people	periodically	wash	away	and	die?	Why	would	you	live	that	way?”

In	1976,	another	flood	struck.	It	killed	three	people,	damaged	more	than	3,000	buildings,	and	caused
damage	of	some	$120	million.18	By	this	point,	unrest	and	outrage	that	nothing	had	been	done	to	lessen	the
scope	of	Tulsa’s	flooding—and	that	developers	were	still	being	allowed	to	create	new	housing	in	the
floodplains—boiled	over.	A	protest	at	City	Hall	finally	instigated	governmental	action,	wide-reaching
floodplain	management	directives,	and	development	and	institution	of	early	warning	systems.19	Although
this	marked	significant	progress	and	reflected	a	turn	of	thinking	to	the	long	term,	a	necessary	component	of
planning	and	building	for	resilience,	it	turned	out	not	to	be	enough.	The	worst	was	yet	to	come.

Tulsa	experienced	its	most	devastating	flood	on	record	in	1984—an	event	that	Patton	refers	to	as	the
“Come	to	Jesus	flood.”	In	the	middle	of	the	night	on	Memorial	Day,	some	fifteen	inches	of	rainfall	caused
widespread	water	incursion.	Come	morning,	14	were	dead,	another	288	injured.	Seven	thousand
buildings	were	damaged	or	destroyed.	Relief	and	rebuilding	efforts	cost	more	than	$400	million.20

Patton	recalls	an	emergency	meeting	held	in	the	basement	of	City	Hall	as	the	rain	was	still	pouring
down.	“We	knew	almost	nothing	about	what	was	happening,”	she	says,	“because	the	emergency
communication	system	was	so	poor.	Every	so	often	somebody	would	run	in	and	say,	‘Well,	they’ve	found
somebody	else	dead	at	this	place	and	that	place.’	It	was	truly	hell.”	Without	feedback	loops	and	diverse
and	redundant	modes	of	communication,	without	capacity	to	generate	situational	awareness	on	a	city
level,	Patton	and	others	were,	quite	literally,	in	the	dark.

Along	with	Patton	in	the	basement	was	recently	elected	Mayor	Terry	Young,	whom	Patton	describes
as	“young,	remarkable,	and	brash.”	Young	was	adamant	that	no	mayor	should	ever	go	through	that
experience	again,	and	he	was	not	the	only	convert	to	champion	the	cause.	Equally	concerned	was	the
street	commissioner,	J.	D.	Metcalfe,	and	a	small	cadre	of	technical	experts	including	engineer	Charles	L.
Hardt,	attorney	Stan	Williams,	and	planner	Ron	Flanagan.	They	pulled	together	a	powerful	team.	One	of
the	largest	floodplain	developers,	Patton	remembers,	had	a	change	of	heart	about	his	activity,	but	only
after	his	sister	survived	the	flood	by	standing	on	her	kitchen	table,	holding	her	infant	above	the	rising
water.	“He	came	to	the	city	commission	meeting	after	the	flood	and	said,	‘I	will	build	no	more	in	any
floodplain	in	this	community,	and	I	will	do	whatever	it	takes	to	bring	this	community	back.’”

The	Come	to	Jesus	flood	of	1984	was	a	turning	point,	and	Patton	will	be	the	first	to	tell	you	that.
Further	proof	that	it	too	often	takes	an	acute,	watershed	event,	a	crossing	of	a	threshold,	to	catalyze	action
that	includes	long-term	planning	for	prevention	and	recovery.	But	it	also	required	great	technical	skill,
extraordinary	political	courage,	and	a	cohesive,	connected	community,	asserting	its	will	to	insist	that
changes	be	made,	that	lives	and	livelihoods	be	protected.	“It	was	a	grassroots	movement.	I	don’t	think
there’s	any	other	way	to	put	it,”	says	Patton.	The	community	became	aware	of	the	fact	that,	not	only	was
flooding	a	persistent	threat,	but	their	lives	and	livelihoods	were,	and	would	continue	to	be,	at	grave	risk	if
significant	changes	were	not	made.

In	2014,	with	its	comprehensive	flood	protection	program	in	place,	along	with	the	new	development
regulations,	the	city	has	“no	record	of	flooding	in	any	structure	built	in	accord	with	those	regulations.”21



And,	because	Tulsans	have	a	very	different	mind-set	about	water,	Patton	is	more	confident	that	the	city	is
prepared	to	withstand	the	next	hundred-year	flood.	“We	learned	how	to	pull	ourselves	together	from	the
top	floor	of	city	hall	to	the	bottom	of	a	creek,”	she	says,	and	“how	to	create	a	community	consensus	from
the	bottom	up,	with	action	and	follow	through	to	get	results.”	Before	the	flood?	“We	did	almost	everything
wrong,”	she	says.	“But	we’ve	done	a	lot	right	since.”	From	establishing	parks	in	floodplains	to
developing	comprehensive	building	and	drainage	regulations,	Tulsans	have	built	their	resilience	and	are
now	realizing	the	dividend:	they	enjoy	the	lowest	flood	insurance	rates	in	the	United	States,	which	frees
up	resources	for	other	endeavors,	and	national	recognition	as	a	community	capable	of	successfully
building	resilience,	which	makes	Tulsa	an	even	more	attractive	place	to	work	and	live.22	In	earlier	days,
Tulsans	knew	they	had	a	problem.	Addressing	that	problem	helped	integrate	groups	within	the	community,
produced	diversity	of	opinions	and	options	for	improvements,	and,	most	important,	generated	an
awareness	that	“things”	would	not	change—Tulsa	would	have	to	change	itself.	“We	all	have	to	take
responsibility	for	our	own	salvation	as	best	we	can,”	says	Patton,	“with	all	the	help	we	can	get.”

Still,	for	all	Tulsa’s	progress,	Patton	knows	that	vulnerabilities	remain.	“The	story	of	a	resilient	city
is	rewritten	every	day	in	countless	small	and	large	decisions	by	many	people	and	requires,	to	use	a
cliché,	eternal	vigilance,”	she	says.	“In	fact,	as	progress	reduces	the	frequency	of	flood	disasters,	for
example,	apathy	becomes	a	very	real	danger.	As	someone	said,	‘When	the	water	dries	out,	so	does	the
commitment.’”

As	our	planet’s	climate	continues	to	change,	as	our	population	grows	and	increasingly	flows	into
cities,	and	as	those	cities	struggle	to	find	ways	to	accommodate	their	growth,	situations	like	the	one	in
Tulsa	will	become	more	and	more	common,	in	the	United	States	and	around	the	world.

It	will	take	commitment,	action,	and—I	regret	to	say—many	more	existential	moments	for
individuals,	communities,	and	organizations	to	realize	that	climate	disruptions,	safety,	community
cohesion,	and	the	built	environment	are	all	intimately	connected	and	interrelated.	The	best	time	to	effect
change	is	before	the	threats,	especially	the	known	ones,	take	too	great	a	toll.

“Resilience,	in	the	classic	meaning	of	the	word,”	Patton	says,	“means	the	ability	to	bounce	back.”
She	believes	the	best	defense	against	disaster	is	a	strong	community	of	people	who	are	educated	and
informed	about	threats,	who	care	about	each	other	and	the	community,	and	who	are	willing	to	work
together	to	be	ready	for	whatever	may	come.	They	need	to	be	able	to	identify	what’s	wrong,	determine
what	they’re	going	to	do	about	it,	and	then	do	it.

“And	from	those	actions,”	Patton	says,	“I	get	a	sense	of	peace,	and	I	can	live	my	life.”



6.	Awareness:	Yes,	It	Can	Happen	Here

IF	IT’S	POSSIBLE	TO	BE	READY	for	an	earthquake,	the	city	of	San	Francisco	is,	although	it’s	more
accurate	to	say	the	people	and	organizations	there	are	in	a	constant	state	of	increasing	their	readiness.
That’s	a	good	thing	because,	as	virtually	everyone	in	the	Bay	Area	is	intensely	aware,	experts	say	there	is
a	63	percent	probability	that	San	Francisco	will	experience	at	least	one	major	earthquake	of	magnitude
6.7	or	greater	before	2036.1	The	city	is	sitting,	geologists	warn,	on	a	“tectonic	time	bomb.”2

Increasing	readiness	is	an	important	part	of	resilience	building.	The	more	ready	you	are,	the	less
damage	and	dysfunction	you	are	likely	to	experience	when	a	disruption	takes	place.	Although	we	cannot
prepare	ourselves	completely	for	the	specific	circumstances	of	the	unpredictable	disruption,	we	can	be
ready	for	the	predictable	ones,	and	that	general	readiness	contributes	to	our	capacity	to	deal	with
whatever	else	comes	along.

Increasing	readiness	involves	developing	awareness,	reducing	vulnerabilities,	and	preparing	for
disruption—in	this	chapter,	I’ll	focus	on	awareness.	We’ll	see	how	awareness	helped	the	people	of	a
Nairobi	slum,	the	fish	in	an	important	ecosystem,	and	how	it	took	decades	of	work	for	the	people	of	San
Francisco	to	become	aware	of	their	specific	vulnerabilities	to	earthquakes.

WHAT	SAN	FRANCISCO	IGNORED:	1906–1989

It	can	take	a	long	time	for	people	to	gain	awareness	of	their	vulnerabilities	such	that	they	accept	the
importance	of	taking	action	to	become	more	ready.	San	Francisco,	for	example,	has	been	experiencing
earthquake	disruptions	since	the	mid-eighteenth	century,	but	it	was	only	after	a	quake	in	1989	that	they	got
serious	about	reducing	their	vulnerabilities	and	increasing	their	readiness.

This	is	partly	due	to	the	limits	of	human	memory.	By	the	time	the	Great	San	Francisco	Earthquake
struck	in	1906,	who	remembered	there	had	already	been	a	Great	San	Francisco	Earthquake	back	in	1868?
That	one	destroyed	buildings	throughout	Oakland,	San	Francisco,	Santa	Rosa,	and	San	Jose,	killed	thirty
people,	and	still	ranks	as	“one	of	the	most	destructive	earthquakes	in	California’s	history.”3	Yes,
engineers	and	building	developers,	among	others,	paid	close	attention	to	what	had	happened.	New
construction	methods	were	widely	discussed,	and	some	designers	took	them	on	board.	A	few	buildings
went	up—notably	those	on	the	Berkeley	campus	of	the	University	of	California,	as	well	as	a	few
downtown—that	were	more	robust	and	designed	to	withstand	a	big	shake.	However,	the	new	methods
were	mostly	ignored,	largely	because	there	was	no	legal	requirement	to	adhere	to	the	proposed	safety
measures.4	Plus	there	was	a	tremendous	demand	for	new	housing	as	people	and	businesses	poured	into	the
city,	so	more	and	more	land	was	reclaimed	from	San	Francisco	Bay,	and	up	went	lots	of	new	buildings,
built	without	the	known	earthquake	safety	measures	and	sited	on	vulnerable	ground	that	was	most



susceptible	to	quake.5	We	see	the	same	thing	happening	today	in	rapidly	growing	cities	in	the	developing
world,	with	the	result	that	buildings	and	neighborhoods	are	just	as	vulnerable	to	disruption	there	as	the
new	neighborhoods	of	San	Francisco	were	a	hundred	years	ago.

So,	when	the	second	Great	San	Francisco	Earthquake	hit	in	the	early	morning	of	April	18,	1906,	the
damage	was	much	worse	than	it	had	been	thirty-eight	years	earlier,	largely	because	the	city	was	much
more	densely	populated	and	built	up	but	also	because	it	was	not	significantly	more	ready	than	it	had	been
—except	for	those	few	well- designed	buildings	that	did,	indeed,	fare	better	than	most	others.

Jack	London,	the	world-famous	author	of	The	Call	of	the	Wild,	lived	on	a	ranch	in	Glen	Ellen,
California,	about	forty	miles	north	of	San	Francisco.	Around	5:15	on	the	morning	of	the	quake,	he	was
routed	out	of	bed.	A	telegram	had	arrived	from	the	editor	of	Collier’s	magazine	requesting	that	London
immediately	ride	to	the	city	and	write	a	report	on	what	he	saw.	A	half	hour	later,	London	and	his	wife,
Charmian,	were	on	horseback,	and	soon	reached	a	spot	where	they	could	see	the	smoke	rising	from	the
burning	buildings	in	Santa	Rosa	and	San	Francisco.	Later,	in	his	Collier’s	report,	London	wrote,	“San
Francisco	is	gone.”6

Everyone	knows	something	of	the	story	of	the	Great	San	Francisco	Earthquake	of	1906.	The	US
Geological	Survey	(USGS)	tells	us	that	it	was	“one	of	the	most	significant	earthquakes	of	all	time.”7	It
was	a	gargantuan	disruption,	a	296-mile	rupture	of	the	San	Andreas	Fault	that	caused	a	7.8	magnitude
quake.	Together,	the	earthquake	and	the	fires	it	caused	leveled	roughly	three-quarters	of	the	city—490	city
blocks	and	2,830	acres	of	land—which	was,	at	the	time,	the	largest	US	metropolis	west	of	the
Mississippi	River,	with	the	country’s	fastest-growing	economy.8	“An	enumeration	of	the	buildings
destroyed	would	be	a	directory	of	San	Francisco,”	London	wrote.	“An	enumeration	of	the	buildings
undestroyed	would	be	a	line	and	several	addresses.”9

We	know	that	after	the	quake	there	came	a	cascade	of	related	disruptions,	the	most	terrible	of	which
was	the	fires	caused	by	rupturing	gas	mains	and	made	worse	by	firefighters	using	dynamite	to	try	to	stop
the	flames	by	creating	firebreaks	of	building	rubble.	They	were	forced	into	that	technique	because	they
had	no	water	for	their	pumps	and	hoses—some	30,000	water	pipes	and	three	hundred	water	mains	had
burst	in	the	quake.10	The	fires	raged	for	two	days	and	nights,	and	more	than	half	the	city’s	population—
400,000	at	the	time—found	themselves	homeless,	adding	another	disastrous	social	dimension	to	the	event.
“All	the	shrewd	contrivances	and	safeguards	of	man,”	London	wrote,	“have	been	thrown	out	of	gear	by
thirty	seconds’	twitching	of	the	earth-crust.”11

The	San	Francisco	earthquake	of	1906	was	intensely	studied	and	analyzed	by	observers	and	experts
from	the	local	area	and	around	the	world.	A	State	Earthquake	Investigation	Commission	was	formed,
chaired	by	A.	C.	Lawson,	which	issued	a	comprehensive	report	of	its	findings.	One	point	that	could	have
been	predicted:	“areas	situated	in	sediment-filled	valleys	sustained	stronger	shaking	than	nearby	bedrock
sites,	and	the	strongest	shaking	occurred	in	areas	where	ground	reclaimed	from	San	Francisco	Bay	failed
in	the	earthquake.”12

Another	section	of	the	report,	on	the	“mechanics”	of	the	earthquake,	was	written	by	Henry	Fielding
Reid,	a	geophysicist,	in	which	he	formulated	the	theory	of	“elastic	rebound”	which	became	the	basis	for



seismic	study	for	years	to	come.13	“It	is	impossible	for	rock	to	rupture,”	Reid	writes,	“without	being	first
subjected	to	elastic	strains	greater	than	it	can	endure.”	When	that	happens,	“a	rupture	then	takes	place	and
the	strained	rock	rebounds	under	its	own	elastic	stresses,	until	the	strain	is	wholly	or	largely	relieved.”14

He	described	a	geophysical	form	of	resilience—a	rapid	bounce-back	to	an	unstressed	condition.
The	event	came	to	be	considered	one	of	the	most	significant	disasters	in	the	history	of	the	United

States,	but,	between	1906	and	1989,	the	memory	of	the	big	quake	and	its	effects	faded.	Besides,	San
Francisco	rebounded	like	the	tectonic	plates	beneath	it	and	was	growing	again.	In	1915,	less	than	a
decade	after	the	quake,	San	Francisco	applied	for	and	won	the	rights	to	host	the	Panama	Pacific
International	Exposition	to	show	itself	off.	In	midcentury	came	an	economic	boom	followed	by	decades	of
growth,	during	which	San	Francisco	became	a	national	hub	of	learning	and	commerce—an	“imperial	city”
once	again.

Over	the	years,	there	were	many	smaller	tremors	that	rattled	windows	and	caused	some	damage,	but
nothing	like	the	early	devastations.	San	Francisco	continued	to	expand	and	kept	right	on	reclaiming	land
for	new	development	and	erecting	buildings	vulnerable	to	earthquake.

So,	when	in	1989	the	Loma	Prieta	earthquake	killed	40	people,	injured	3,700	more,	caused	$6
billion	in	property	damage,	and	created	massive	disruption,	San	Franciscans	could	not	quite	believe	it.15

It	seemed	impossible	that	a	bridge	had	fallen,	that	buildings	had	collapsed,	that	commuters	had	been
crushed	in	their	cars.	These	events	were	simply	not	supposed	to	happen	in	a	modern	city.

Was	it	possible	San	Franciscans	were	unaware	of	their	vulnerability?	Had	they	ignored	the	threat?
Or	had	they	forgotten	the	lessons	of	the	past?

Patrick	Otellini,	the	city’s	director	of	earthquake	safety	as	well	as	its	new	chief	resilience	officer
(as	part	of	the	100	Resilient	Cities	initiative),	explains	that	“people	like	to	stick	their	head	in	the	sand	and
forget	about	this	stuff.	Because	it	brings	into	question	what	you	do	in	your	normal,	day-to-day	life.	And
that	means	change,	and	a	lot	of	times	people	don’t	want	to	change.”16

However,	the	1989	quake	marked	the	beginning	of	a	new	period	for	the	city.	In	the	past	twenty-five
years,	San	Francisco	has	heightened	its	awareness	of	its	vulnerabilities,	taken	steps	to	mitigate	the	threat,
and	improved	its	preparedness	for	an	earthquake	or	any	other	disruption	that	might	befall	the	city	and	its
people.	Along	the	way,	San	Francisco	has	become	a	hotbed—not	just	of	venture	capital	activity,	high-tech
firms,	gay	rights,	and	tourism—but	also	of	resilience	thinking	and	action.

The	city	is	well	aware	of	its	assets,	its	vulnerabilities,	and	the	threats	it	faces	and	is	committed	to
increasing	its	resilience.	San	Francisco	was	selected	to	participate	in	the	100	Resilient	Cities	initiative
and,	in	its	application,	states,	“San	Franciscans	have	embraced	our	historical	resilience,	choosing	the
phoenix	as	the	centerpiece	of	our	City’s	Flag.	It	is	this	spirit	that	has	carried	us	through	ensuing
challenges,	as	well	as	instilled	in	our	residents	a	desire	to	invest	resources	so	that	when	future	times	of
stress	occur	we	will	once	again	bounce	back	and	resume	our	place	in	the	global	economy.”17

IDENTIFYING	VULNERABILITIES	AND	THREATS



Ann	Patton,	talking	about	Tulsa	and	the	floods,	defined	awareness	very	simply	and	directly:	you	have	to
know	what’s	wrong	before	you	can	fix	it.18	It	may	sound	almost	absurd	to	say	that	the	first	step	in
increasing	readiness	is	to	be	aware	of	what’s	wrong	in	your	community,	organization,	or	city.	Isn’t	it
obvious?	Shouldn’t	it	be	obvious?

The	answer	is	no.	Today,	in	particular,	situations	are	complex	and	change	quickly.	With	the	climate
and	ecosystem	changing	so	dramatically	and	cities	growing	and	transforming	radically,	it	can	be	very
difficult	to	be	aware	of	all	the	potential	vulnerabilities	and	threats	you	may	face.	Just	knowing	what’s
going	on	can	be	challenging,	especially	in	a	city	but	also	in	our	smaller	towns	and	communities,	and	in	the
natural	environment,	as	well.

Climate	conditions	are	causing	new	threats	that	we	are	unaccustomed	to	and	therefore	unprepared
for—like	San	Franciscans	and	the	new	threat	of	heat	wave.	As	we’ve	discussed,	the	population	is
growing	worldwide	and	demographics	are	shifting.	As	a	result,	social	conditions	change	rapidly	and
vulnerabilities	look	different	to	different	people	and	groups.	In	New	York,	people	who	live	in	Lower
Manhattan	and	areas	of	Brooklyn	that	have	been	built	up	along	the	East	River	in	recent	years	are	much
more	concerned	about	flood	than	uptown	residents.	In	Miami,	the	population	skews	older,	which	means
there	are	health	vulnerabilities	related	to	heatwaves	and	hurricanes.	In	Nairobi,	the	population	skews
younger—a	large	percentage	of	the	population	is	under	twenty-five—which	could	mean	the	city	is
vulnerable	to	economic	and	social	disruption.	Will	there	be	jobs	for	all	these	young	people?	And	in	the
oceans	of	Asia,	overfishing	is	depleting	the	food	supply,	affecting	the	natural	habitat,	thus	threatening	the
food	security	and	ecosystems	of	billions	of	people.

Economic	issues	must	be	considered.	San	Francisco	is	blessed	with	the	presence	of	large,	wealthy
businesses,	but	it	has	not	yet	confronted	the	problems	it	is	creating	with	social	cohesion.	Great	wealth
disparities	can	make	populations	more	vulnerable	to	disruption.

What’s	important	to	remember	is	that	the	vulnerabilities	(and,	as	we’ll	see,	the	assets)	you	have
before	a	disruption	will	largely	determine	what	happens	during	a	disruption.	So,	as	Shaun	Donovan,	the
US	secretary	of	housing	and	urban	development	(HUD),	who	has	thought	long	and	hard	about	these	issues,
puts	it,	“The	very	first	step	in	moving	toward	resilience	is	awareness.”19	(In	2014,	Donovan	was	named
to	lead	the	Office	of	Management	and	Budget,	where	he	will	have	an	even	greater	capacity	to	influence
government	agencies	with	his	resilience	thinking.)

***

VULNERABILITIES	CAN	MEAN	weaknesses,	problem	areas,	and	gaps	that	might	be	particularly	susceptible	to
threats	or	that	could	cause	problems	to	your	community	or	organization—and	they	can	be	thought	of	in
three	broad	categories:	natural,	structural,	and	social.	However,	vulnerabilities	always	overlap	and
intertwine,	so	the	differentiation,	although	useful,	is	slightly	artificial.

Our	ecosystems,	for	instance,	are	deeply	connected	to	our	water	sources,	food	supply,	global	health,
industry,	and	economic	vitality.	Yet	we	have	historically	thought	more	about	threats	to	the	valued	natural



assets	themselves,	such	as	our	clean	water	supply	or	fish	stock,	than	about	the	complex	ecosystems	that
produce	those	assets.	As	we	consider	the	natural	vulnerabilities	we	face,	we	must	also	consider	how
these	assets	are	intertwined.	How	do	these	ecological	systems	converge	with	our	social	systems,	supply
chains,	and	issues	of	food	security?	As	Fred	Boltz	explains,	“There	are	values	of	ecosystems	that	we
presently	do	not	understand	or	appreciate.”20	Take,	for	instance,	how	the	disappearance	of	a	species	might
impact	global	health.	A	species	of	bird,	insect,	or	bacteria	could	be	“a	key	regulator	of	a	disease,”	says
Boltz,	and	if	one	of	these	regulators	were	to	disappear,	disease	could	occur	in	its	absence.	“We	don’t
presently	know	about	all	these	regulators	or	value	them,”	he	says—that	is,	until	we	experience	a	shock
that	belatedly	reveals	their	function	and	demonstrates	their	critical	role	in	the	system.	If	we	want	to
reduce	our	vulnerabilities	and	protect	these	assets,	we	need	to	revalue	and	better	understand	entire
ecosystems.	Their	resilience	underpins	our	own.

In	addition	to	threats	to	natural	systems,	we	need	to	consider	the	vulnerabilities	of	our	structures:
buildings	and	bridges,	computer	networks,	and	transportations	systems.	Which	buildings	are	vulnerable,
what	are	they	vulnerable	to,	and	what	might	happen	if	a	threat	became	a	disruption?	Which	structural
elements	need	repair	(in	the	United	States,	more	than	65,000	bridges	are	“structurally	deficient”	and	more
than	20,000	are	“fracture	critical”—meaning	a	failure	of	one	vital	component	could	lead	to	collapse21)
and	might	be	a	problem	if	floodwaters	got	too	strong?	What	about	the	elements	of	the	electrical
distribution	system—power	generation	plants,	transformers,	and	transmission	lines?	What	about	the
components	of	the	cell	phone	networks	in	countries	where	there	are	few	landlines?	What’s	the	condition
of	the	water	systems,	transportation	networks,	databases,	and	computer	networks?	How	could	the
disruption	of	one	part	of	a	system	lead	to	cascading	failures?	What	else	might	be	disrupted	by	such
failures?	For	example,	the	2013	collapse	of	the	Rana	Plaza	building	in	Bangladesh	tragically	killed	more
than	a	thousand	people.	It	also	disrupted	business,	sparked	civil	unrest	and	protests,	and	badly	damaged
the	country’s	reputation.22

This	emphasis	on	the	structural	is	essential	because	the	elements	of	the	built	environment	as	well	as
the	physical	elements	of	key	systems—including	transportation,	communications,	and	utilities—are
indeed	highly	susceptible	to	disruption	of	all	kinds,	from	flood	to	terrorist	attack,	as	we	have	seen	during
9/11	and	Superstorm	Sandy.

Then,	of	course,	there	are	the	vulnerabilities	that	you	aren’t	really	aware	of—or	can’t	accept	as	such
—until	a	disruption	reveals	them	to	you.	These	are	everywhere:	security	holes	in	computer	systems,
unseen	faults	in	gas	lines.

It	is	possible,	however,	to	focus	too	much	on	the	structural	and	not	take	into	full	account	the	third
category:	people-related	vulnerabilities	that	have	to	do	with	individuals,	organizations,	and	institutions,
networks,	communities,	and	cities.

For	example:

•	Classes,	factions,	groups,	or	neighborhoods	that	are	underserved,	marginalized,	underrepresented,
or	at	odds	with	one	another.



•	Health	issues	and	threats	to	well-being,	such	as	infectious	or	lifestyle	diseases	or	workplace
dangers.

•	Livelihoods	that	may	be	in	danger	or	economic	stresses	that	could	become	acute.

•	Institutions	that	are	absent	or	not	strong	enough	to	play	necessary	roles	in	the	event	of	a	disruption
or	disaster.

•	The	absence	of	key	individual	players	or	roles,	or	a	shortage	of	those	with	necessary	skills	and
commitment	to	the	system.

•	Weak	social	networks	or	networks	that	do	not	connect	with	one	another.

•	Poor	institutional	governance	or	a	lack	of	leadership.

One	of	the	reasons	that	people	can	be	unaware	of	or	unwilling	to	fully	address	vulnerabilities	is
because	they	are	often	chronic	stresses.	When	chronic	stresses	develop	slowly	over	time,	they	often	come
to	be	thought	of	as	normal—just	the	ways	things	are.	The	people	of	New	Orleans	and	flooding.	The	city	of
Medellin	and	crime.	Nairobi	and	its	huge	slum	population,	underrepresented	and	underserved.	Readiness
begins	with	awareness	but	it	does	not	end	there.	Once	you	become	aware	of	a	vulnerability,	you	need	to
gather	enough	knowledge	about	it	so	that	you	can	consider	what	actions	you	might	take	to	mitigate	it,	a
process	that	often	requires	evaluations	and	measurements.

ASSESSMENTS,	INVESTIGATIONS	AND	ENUMERATIONS

But	what	to	measure?	For	each	of	the	five	characteristics	of	resilience,	there	are	indicators	that	fall	into
several	categories	of	outcomes:	the	natural	and	built	environment,	health	and	well-being,	the	economy	and
society,	leadership	and	governance.	Under	each	category	are	specific	indicators	that	you	can	choose	to
assess,	evaluate,	and	track	to	determine	the	progress	of	factors	that	are	involved	in	resilience	building.
For	example,	the	homicide	rate	in	Medellin;	drug-related	emergency	room	visits	in	towns	with	escalating
drug-related	health	issues;	in	Surat,	India,	the	number	of	kids	who	come	down	with	infectious	disease;	in
San	Francisco,	the	number	of	buildings	that	are	vulnerable	to	the	threat	of	earthquake;	in	slum
neighborhoods	of	Nairobi,	the	number	of	dwellings	that	have	water	and	toilets;	water	and	air	quality	in
Beijing;	the	size	of	fish	stocks	in	the	sea;	crop	yields	in	sub-Saharan	Africa;	or	the	number	of	natural
pollinators,	such	as	bees	in	the	United	States.



***

SUCH	INDICATORS	ARE	ESSENTIAL	to	assessing	a	vulnerability	and	creating	widespread	awareness	of	it	so
that	you	can	eventually	take	action.	In	San	Francisco,	you	could	trace	the	speedup	in	readiness	efforts	to
the	careful	assessment	that	was	done	of	the	buildings	damaged	by	the1989	Loma	Prieta	quake.	Some
16,000	residences	were	unlivable	after	the	quake,	another	30,000	damaged.23	In	a	matter	of	moments,	San
Francisco	and	its	residents	became	aware	of	just	how	vulnerable	they	were.

Laurence	Kornfield,	who	was	then	chief	building	inspector	and	still	serves	San	Francisco	as	a
special	assistant	to	the	Earthquake	Safety	Implementation	Program,	led	a	team	of	inspectors,	engineers,
and	contractors	on	a	block-by-block	investigation	of	the	city,	making	handwritten	notes,	indexing	and
cataloging	damage	to	various	kinds	of	buildings	in	disparate	city	sections	and	neighborhoods.	They
followed	what	was	then	a	new	inspection	procedure	developed	by	the	Applied	Technology	Council
(ATC),	a	private	consulting	firm,	known	as	Post-Earthquake	Safety	Evaluations	of	Buildings,	or,	in	the
industry,	ATC-20.	(Since	1989,	the	ATC-20	has	become	a	national	standard,	and	it	is	applicable	in	other
situations—the	same	inspection	was	done	on	buildings	around	Ground	Zero	in	New	York	City	after	9/11.)
Conducting	such	work	is	tedious,	no	doubt—it	requires	trudging	from	street	to	street,	following	a	defined
protocol,	diligently	making	notes—but	absolutely	necessary.

Through	this	assessment	of	San	Francisco’s	buildings—damaged,	at	risk,	or	safe—Kornfield	and	the
group	gained	a	foundational	understanding	of	the	city’s	structural	vulnerabilities.	The	next	step	was	to
evaluate	how	different	types	of	buildings	would	fare	if	another	earthquake	hit.	To	get	that	effort	under	way
took	some	time	and	some	funding,	but,	in	the	late	1990s—after	much	rebuilding	and	restoration	had	been
completed	following	the	1989	quake—Kornfield	secured	$1	million	from	the	city’s	Building	Inspection
Commission	to	make	predictive	assessments	of	how	San	Francisco	would	fare	in	the	event	of	an
earthquake	on	the	scale	of	the	1906	event—a	third	Great	San	Francisco	Earthquake.

Kornfield	outsourced	much	of	the	investigation	to	ATC,	experts	on	the	effects	of	seismic	activity	on
the	built	environment.	Using	the	data	collected	in	the	wake	of	the	1989	quake,	ATC	forecast	the
consequences	to	San	Francisco	of	four	possible	earthquakes:	three	of	varying	sizes	and	in	different
locations	along	the	San	Andreas	Fault	to	the	city’s	west	and	one	along	the	Hayward	Fault	to	the	city’s
east.

Their	projections	were	ominous,	even	grim.	If	a	7.2	magnitude	earthquake	ruptured	sixty	kilometers
of	the	San	Andreas	Fault	(one	of	the	scenarios	imagined)	just	off	the	coast	of	San	Francisco,	the	structures
would	fare	badly.	Of	San	Francisco’s	160,000	buildings,	some	27,000	would	become	uninhabitable
(3,600	would	have	to	be	demolished	and	rebuilt)	and	73,000	more	would	be	damaged.24	Most	of	the
damaged	buildings,	according	to	the	ATC,	would	be	of	the	type	known	as	“soft-story.”	These	are	wood-
frame	structures	whose	ground	floors	could	not,	in	an	earthquake	of	that	size,	support	the	weight	of	the
levels	above	them.	They	would	buckle	or	collapse.





The	human	damage	would	also	be	high.	As	many	as	300	people	could	die,	another	7,000	would	be
injured	and	require	medical	care.	The	cost	for	rebuilding—mostly	uninsured	structures—could	climb	to
$30	billion.

Those	losses	are	only	from	the	quake.	If	you	take	into	account	subsequent	fires—the	ATC	estimates
that	as	many	as	seventy	would	spark	simultaneously—another	2,700	buildings	would	be	damaged,	the	fire
department	would	be	overwhelmed,	and,	depending	on	weather,	wind,	and	other	factors,	fires	could	burn
countless	city	blocks	for	hours.25

Thanks	to	the	two-decade	long	period	of	assessment	that	began	after	the	1989	quake,	there	is	no
question	that	San	Francisco	has	a	much	better	awareness	than	ever	before	of	its	vulnerabilities	and	the
potential	consequences	of	its	most	probable	and	devastating	disruption—and	it	is	all	spelled	out	in	the
Community	Action	Plan	for	Seismic	Safety	report,	released	in	2010.

A	question	from	the	preface	of	the	report	stands	out:	Is	it	acceptable	to	have	hundreds	of	people
die,	thousands	injured,	and	thousands	of	housing	units	destroyed—when	those	impacts	are	largely
preventable?26

No,	the	city	decided.	And	today	San	Francisco	is	in	the	midst	of	a	thirty-year	work	plan	to	reduce	its
vulnerabilities,	strengthen	its	defenses,	and	do	whatever	it	can	to	prevent	what	is	now	a	well-known	and
inevitable	disruption	from	becoming	a	disaster.

***

GATHERING	INFORMATION	is	incredibly	important	to	our	ability	to	be	aware	of	our	situations,	especially	our
vulnerabilities,	and	it	can	be	essential	to	a	community’s	efforts	to	overcome	them	and	to	be	readier	to	deal
with	the	disruptions	we	cannot	predict.	In	many	cities	of	the	developing	world,	for	example,	the	most
basic	information—such	as	population	data—can	be	hard	to	come	by.	In	particular,	people	living	in
informal	settlements	are	sometimes	not	counted,	and	it’s	nearly	impossible	to	reduce	vulnerabilities	that
are	connected	with	the	larger	community	if	you’re	not	officially	recognized	and	thus	lack	any	political
clout.	As	Sheela	Patel,	founder	of	Shack/Slum	Dwellers	International	(an	organization	that	I’ll	discuss
further),	argues,	the	first	step	to	being	included	in	a	community,	and	in	determining	its	future,	is	to	be
counted.

This	was	the	case	with	Kambi	Moto,	a	neighborhood	in	the	Huruma	slum	of	Nairobi.	Until	2001,
Kambi	Moto	was	literally	not	on	the	map—it	was	not	marked	on	maps	of	the	city.	The	government	mostly
ignored	the	settlement,	utilities	didn’t	serve	the	area,	and	people	typically	didn’t	know	who	their
neighbors	were.

Residents	there	lived	with	a	myriad	of	chronic	stressors.	Though	they	had	resided	on	the	land	for
decades,	they	did	not	own	it,	so	the	threat	of	eviction	was	constant.	Fires	frequently	ripped	through	the
neighborhood,	which	accounts	for	its	name—Kambi	Moto	translates	as	“Camp	of	Fire.”	Without	clean
water	or	a	sewage	system,	disease	could	spread	quickly.	The	streets	and	gutters	were	clogged	with



refuse,	including	the	plastic	bags	filled	with	human	waste	commonly	known	as	“flying	toilets”	because
people	tossed	them	out	their	windows	onto	the	street.	Good	jobs	were	few	and	far	between,	so
prostitution,	muggings,	and	gang	violence	ran	rampant.	No	wonder	people	mostly	kept	to	themselves.
“The	settlement	was	having	a	lot	of	problems,”	says	Michael	Njuguna,	a	Kambi	Moto	resident.	“No
toilets.	No	water.	Every	day	the	shacks	were	burning.”27

In	2000,	ten	women	from	Kambi	Moto	decided	that	things	had	to	change,	and,	for	that	to	happen,
they	knew	they	had	to	get	the	attention	of	the	city.	They	would	seek	two	things.	First,	tenure	on	their
property.	Second,	provision	of	basic	services,	particularly	water	and	sanitation.	To	gain	access	to	the
halls	of	power,	however,	they	needed	to	prove	that	Kambi	Moto	had	resources	and	commitment—as	well
as	votes—and	for	that	they	needed	data.	But	they	had	none.	They	did	not	have	the	most	basic	information:
how	many	people	lived	in	their	community,	how	many	houses	there	were,	who	held	jobs.	They	needed	to
conduct	a	census,	but	in	a	community	with	so	little	social	cohesion	that	could	prove	difficult.	Who	would
manage	the	project?	Would	people	cooperate?

The	women	started	their	work	indirectly,	by	forming	a	community	savings	group.	They	gained	the
support	of	two	organizations	that	serve	Nairobi’s	urban	poor—Pamoja	Trust	and	the	Kenya	Federation	of
Slum	Dwellers	(known	as	Muungano	wa	Wanavijiji),	successfully	recruited	members	to	the	savings
scheme	and	built	up	a	cash	reserve.	Although	the	primary	purpose	of	the	savings	group	was	to	reduce
financial	instability,	it	had	other	benefits	that	would	be	useful	in	the	data-gathering	effort—it	fostered
trust,	strengthened	social	cohesion,	and	helped	its	members	learn	how	to	work	with	outside	organizations.
“We	came	together	to	solve	our	problems,”	said	Njuguna,	who	became	one	of	the	community’s	key
leaders.

Next	they	embarked	on	a	data-gathering	process	known	as	“enumerations”—documenting	the
number	of	people,	dwellings,	and	facilities	in	the	slum	areas.	They	hoped	the	information	gathered
through	these	surveys	would	enable	them	to	paint	a	picture	of	their	community	as	larger,	more	cohesive,
and	harder	working	than	generally	understood	and	that	would	force	the	city	powers	to	pay	attention,
recognize	them,	and,	ultimately,	provide	them	with	services	and	even	grant	them	tenure	on	the	land.

The	enumerators,	as	they	called	themselves,	were	neighborhood	volunteers.	Even	so,	they
encountered	some	problems	at	first.	Slum	residents	were	unaccustomed	to	receiving	visitors.	There	is
plenty	of	gang	violence	in	these	areas.	What	did	these	so-called	enumerators	really	want?	Some	residents
refused	to	let	them	in.	Others	were	worried	their	landlords	would	not	want	them	to	answer	questions
about	their	dwellings	and,	if	they	did,	there	might	be	repercussions.

Gradually,	however,	the	enumerators	made	progress.	They	would	sit	with	the	house	dweller,	talk	a
bit,	explain	the	survey,	and	then	bring	out	the	multipage	form	and	start	asking	questions.	What	is	the	name
of	your	village?	What	is	the	name	of	your	cluster?	Who	owns	the	structure?	Where	does	the	owner	live?
Who	lives	here?	How	long	have	you	lived	here?	Is	your	roof	made	of	mabati	(iron	sheets),	mbao	(wood),
plastiki	(plastic),	nyasi	(grass),	vyuma	(sheet	metal),	or	nyingine	(other)?	Where	do	you	get	water?	What
type	of	toilet	do	you	use?	How	do	you	dispose	of	solid	waste?	What	kinds	of	transportation	do	you	use?
What	is	your	household	income	and	expenditure?



The	enumerations,	conducted	through	2001,	provided	a	wealth	of	information	about	Huruma	and
gave	the	community	organizers	the	data	they	needed	to	get	started	with	local	planning	and,	according	to
Jane	Weru,	a	leader	of	Muungano,	it	established	a	“process	by	which	consensus	was	built	and	the
inclusion	of	all	residents	negotiated.”28	Residents	unanimously	agreed	their	most	pressing	need	was	land
tenure.	Without	it,	any	improvement	efforts	would	be	futile	and	they	would	have	difficulty	demanding	the
provision	of	services.	The	vision	of	a	stable	future,	without	fear	of	eviction,	united	them.	In	other	words,
the	enumeration	delivered	more	than	crucial	data—it	built	community	cohesion.

To	communicate	what	they	had	learned	through	the	enumerations,	the	group	created	a	map	of	the
neighborhood	which,	through	visuals,	made	a	number	of	issues	explicit,	particularly	its	vulnerabilities
and	gaps	and	weaknesses:	high-crime	areas,	blocks	with	no	water	sources,	concentrations	of	prostitution.
The	community	gained	an	understanding	of	itself	it	had	never	had	before.	For	example,	they	learned	that
no	household	in	Kambi	Moto	had	its	own	toilet.	People	had	use	of	a	public	toilet—a	pit	latrine	and	six
stalls—provided	by	the	Nairobi	City	Council,	but	it	cost	too	much	for	them	to	use	regularly.	That’s	why
they	so	often	resorted	to	flying	toilets,	even	though	they	recognized	the	health	threats	involved.	The
enumeration	data	also	revealed	that	slum	residents	relied	on	forty-five	privately	owned	water	sources,
which	charged	two	shillings	for	twenty	liters	of	water—much	more	expensive	than	Nairobi’s	market
rate.29	Indeed,	the	water	fees	amounted	to	as	much	as	30	percent	of	a	resident’s	household	income.30	They
could	see	that	crime	was	higher	in	densely	built	areas	on	the	very	edge	of	the	Huruma	slum,	where
visibility	was	low	and	access	was	limited.

Huruma’s	formal	assessment	provided	the	community	with	the	data	it	needed	to	go	to	the	city
council	and	begin	a	discussion	about	gaining	tenure—essential	to	building	resilience	in	the	Huruma	area.
You	cannot	be	ready	for	a	disruption	or	effectively	recover	from	one	if	you	live	with	such	a	fundamental
vulnerability	as	not	knowing	whether	you	will	have	a	place	to	call	home.	When	they	explained	the
enumeration	process	and	what	they	had	learned,	Michael	Njuguna	saw	a	shift	in	the	government’s
perception	of	the	group	almost	immediately.	“They	started	listening,”	he	says.	Here	was	a	group	that	had
organized	itself,	built	a	governance	structure,	forged	partnerships,	and	managed	a	project	of	significant
size.	What’s	more,	by	forming	a	community	savings	group	and	enabling	microborrowing	and
microlending,	the	group	had	saved	enough	money	to	support	its	bold	proposal:	to	self-finance	and	build
new	houses	or	upgrade	existing	ones.	They	would	do	it,	they	said,	but	only	if	the	government	would	do	its
part	and	promise	them	tenure	on	the	land.	Indeed,	with	the	data	in	hand	and	Muungano	by	their	side,
community	leaders	had	already	started	hammering	out	a	plan	for	Kambi	Moto’s	transformation—which	is
now	under	way.	Clearly,	the	group	had	found	its	voice	and	gained	a	degree	of	political	power.

***

ASSESSMENTS	AND	KNOWLEDGE-GATHERING	initiatives	like	these	are	crucial	when	addressing	complex,
systemic	vulnerabilities	such	as	the	ones	the	residents	of	Kambi	Moto	faced—revitalization	and	political
empowerment	of	an	underrepresented	human	community—and	they	can	also	play	an	important	role	in



understanding	emerging	vulnerabilities	in	ecosystems,	such	as	the	depletion	of	fish	stocks.
Our	oceans	provide	us	with	an	abundance	of	resources—including	food,	carbon	cycle	regulation,

livelihoods,	and	recreation.31	The	multibillion-dollar	global	fishing	industry	employs	more	than	200
million	people	worldwide	and	serves	as	the	economic	backbone	for	many	communities,	and	it	provides
an	essential	source	of	protein	and	nutrients	for	billions	of	us.32	Today,	our	oceans	are	vulnerable,	their
resilience	threatened	by	overfishing,	which	often	goes	along	with	urbanization	and	globalization,	and	by
the	rising	temperature	that	is	part	of	climate	change.

In	the	northeastern	United	States,	for	example,	the	stock	of	one	of	the	area’s	staple	fishes,	cod,	has
been	severely	depleted	in	the	Gulf	of	Maine.	These	iconic	fish	(which	gave	Cape	Cod,	the	New	England
vacation	area,	its	name)	were	once	so	plentiful	that,	as	legend	has	it,	you	could	walk	across	the	water	on
the	their	backs.33	Over	the	past	several	decades,	however,	their	numbers	have	declined,	even	though	catch
quotas	have	been	set,	and	it	will	take	a	concerted	conservation	effort	to	restore	them	and	avert	a
significant	economic	loss	for	the	region.34

To	understand	why	the	cod	stock	(and	other	species)	was	on	the	decline,	scientists	have	done	a
sophisticated	form	of	enumeration.	By	studying	data	from	a	nearly	forty-year	period,	1968–2007,	they
found	one	reason:	fish	were	moving	north	or	farther	out	to	sea	where	the	water	was	cooler,	closer	to	the
temperature	they	had	been	used	to.35

The	rising	temperature	of	the	Gulf	of	Maine	caused	other	disruptions	to	marine	life.	In	2012,
researchers	noticed	that	hake	and	herring,	a	favorite	food	of	baby	puffins,	had	also	moved	farther	north.
The	puffins	tried	to	adapt	by	catching	larger	fish,	but	they	were	harder	to	swallow,	and	many	of	the	puffins
died	as	a	result.36	Record	high	temperatures	also	caused	changes	in	the	stock	of	phytoplankton,	a	building
block	of	the	marine	food	chain.	Shrimp	stocks	declined,	and	certain	whale	species,	such	as	the	right
whale,	were	recorded	traveling	greater	distances	than	usual	to	find	food.37	In	short,	the	data	revealed	that
the	ecosystem	of	the	Gulf	of	Maine	had	experienced	a	series	of	cascading	disruptions.	The	impact	on	the
region’s	economy	was	so	great	that	in	2014	Congress	allocated	$32.8	million	for	fishery	disaster	relief
funds	in	the	northeast.38	Variations	of	similar	stories	can	be	found	around	the	globe	(though,	in	many	cases,
minus	the	relief	funds).

“Science	tells	us	we	have	about	ten	years	to	reverse	the	decline	in	fish	stocks	that	we’re	seeing,”
says	Cristina	Rumbaitis	del	Rio	of	The	Rockefeller	Foundation,	“otherwise	we’re	going	to	get	a	collapse
of	those	marine	ecosystems.”39	The	good	news	is	that	we	have	sufficient	knowledge	and	awareness	of	the
problem	to	take	action.	And	Rumbaitis	del	Rio	says	the	fishing	industry	has	started	to	“take	notice”
because	its	“future	business	depends	on	it.	Companies	like	Darden,	which	used	to	own	Red	Lobster,	and
other	seafood	chains	in	the	United	States	are	making	commitments	to	source	nearly	100	percent	of	their
seafood	from	sustainably	managed	fisheries.”	So,	“unless	you	super	overdeplete	them	and	really	disrupt
the	ecosystem,”	says	Del	Rio,	“most	species	can	bounce	back	and	bounce	back	pretty	quickly.”

It	is	through	a	better	understanding	of	this	critical	vulnerability	that	the	private	sector,	governments,
environmental	groups,	and	fishermen	can	all	become	stewards	of	our	oceans—and	take	steps	now	to
avoid	even	greater	disruption	to	our	oceans	and	their	resources.	But	first	we	must	be	aware	of	the



complex	interdependencies	of	these	systems	(even	if	we	don’t	understand	every	connection)	and	work	to
protect	not	only	our	fish	stocks	but	the	marine	ecosystem	that	produces	them.



7.	Readiness:	We’re	All	Responsible

NOW,	WITH	AWARENESS	TURNED	into	knowledge	through	the	gathering	and	analysis	of
information,	questions	arise:	Who	will	do	something	with	the	data	about	these	assessments	and	important
factors?	Who	will	take	responsibility	for	improving	readiness	in	the	face	of	the	vulnerabilities?	Who
should	decide	which	vulnerabilities	are	most	important	to	address	and	determine	how	to	do	so?	Should
readiness	be	an	individual	responsibility	or	taken	on	by	a	group?	Should	it	be	the	responsibility	of
official	bodies,	such	as	government	agencies,	business	associations,	or	health-care	institutions,	or	by
neighborhood	or	community	groups?

The	answer	is	that	the	responsibility	for	resilience	building	can	and	must	lie	in	many	places	and
with	everyone.	We	have	seen	resilience- focused	agencies	in	cities,	resilience	functions	in	business
organizations,	and	community	organizers	focused	on	resilience.	Responsibility	can	be	formally	bestowed
or	informally	shouldered.	Whatever	the	resilience- building	structure	looks	like,	we	know	that	resilient
places	always	have	strong	individuals,	groups,	institutions,	and	networks	that	can	come	together	to
increase	readiness.

GOVERNMENT:	COORDINATING	THE	PLAYERS

Let	me	start	with	a	look	at	the	government’s	role	and,	to	do	so,	I’ll	return	to	the	city	government	of	San
Francisco.	You	remember	Rob	Dudgeon,	who,	as	a	young	man,	was	working	the	ambulances	during	the
1989	Loma	Prieta	earthquake	and	bridge	collapse.	Today,	he	is	deputy	director	of	San	Francisco’s
Department	of	Emergency	Management.

Dudgeon	separates	authority	for	increasing	the	city’s	readiness	into	three	main	areas.	First,	there	is
the	policy	level,	and	the	responsibility	for	that	lies	with	the	city’s	elected	officials.	It	is	their	job,
Dudgeon	believes,	to	identify	major	vulnerabilities,	choose	which	ones	to	address,	oversee	the	allocation
of	resources,	and	to	think	in	a	meta	way	about	how	the	city	might	manage	and	recover	from	a	major
disruption.	“How	do	we	deal	with	sea	rise?	How	do	we	deal	with	the	changes	the	weather	will	bring	to
our	hillsides?	To	me	those	are	all	planning	questions,”	Dudgeon	says.

For	the	most	part,	Dudgeon’s	agency	wants	to	keep	San	Francisco’s	elected	officials	“out	of	the
weeds”	of	emergency	preparedness	and	management	so	they	can	deal	with	crucial	high-level,	often
difficult,	planning	choices.	“Let’s	not	talk	about	where	you	are	going	to	park	the	fire	engine,”	he	says.
“Let’s	talk	about	what	parts	of	the	city	you’re	willing	to	let	burn.”	Obviously,	no	city	leader	wants	to	let
any	part	of	the	city	burn,	but	thinking	about	such	overarching	issues—what	happens	if?—are	matters	of
policy	and,	of	course,	politics.

The	second	area	of	readiness	responsibility	is	tactical	in	nature	and	falls	to	the	specific	disciplines:



fire,	police,	health,	public	works,	and	others.	They	work	“within	the	yellow	tape”—the	“DO	NOT
CROSS”	plastic	ribbon	that	routinely	surrounds	the	scene	of	a	crime	or	disruption.

The	third	area	of	responsibility	is	one	I	mentioned	earlier:	coordination.	That’s	the	role	of
Dudgeon’s	group.	It	takes	responsibility	for	a	specific	area	of	readiness-building	activity—which
Dudgeon	dubs	“beyond	the	yellow	tape”—that	is,	between	the	emergency	scene	responders	and	the	policy
makers.	“It’s	about	getting	people	to	work	together	more	than	it	is	about	authority,”	he	says.	“We	have	to
make	sure	everybody’s	at	the	table	and	work	with	the	various	constituencies.”	It	is	a	form	of	solution
crowdsourcing.

An	example	of	San	Francisco’s	readiness	and	resilience	building	can	be	seen	in	their	Lifelines
Council,	a	convening	of	city	government	and	private	sector	players	to	facilitate	self-regulation	and	rapid
restoration	of	basic	services:	electricity	and	power,	water,	communications	networks,	sanitation,
transportation,	and	others—a	city’s	“lifelines”	in	the	aftermath	of	a	disruption	or	catastrophe.

These	are	services	that	are	vital	to	a	city’s	resilience,	as	their	re- establishment	allows	for	and
facilitates	the	beginning	of	recovery	and	revitalization,	and	the	city	of	San	Francisco	is	keenly	aware	of
the	importance	of	securing	these	lifelines.	In	the	1906	earthquake,	as	we’ve	seen,	fighting	the	raging	fires
was	nearly	impossible	after	three	hundred	underground	water	mains	burst	during	the	crust’s	shaking.

The	council,	a	working	group	composed	of	people	involved	in	the	accessibility,	delivery,	and
maintenance	of	these	essential	services,	includes	representatives	from	city	departments	including
emergency	management,	public	works,	real	estate,	and	technology,	and	the	Public	Utilities	Commission,
as	well	as	private	partners	such	as	Pacific	Gas	and	Electric,	AT&T,	and	Comcast,	to	name	just	a	few.

The	purpose	of	the	group	is	to	address	“post-disaster	reconstruction	and	recovery	through	local	and
regional	collaboration”	that	will	result	in	“a	more	clear	understanding	of	inter-system	dependencies
necessary	to	enhance	planning,	restoration	and	reconstruction.”1	Fundamental	to	the	Lifelines	Council—
and	to	resilience	more	broadly—is	understanding	how	these	various	systems	overlap	and	work	with	(and
sometimes	at	odds	with)	each	other,	coming	to	terms	with	how	a	failure	or	breakdown	in	one	system	might
or	inevitably	will	affect	others.	Generating	this	awareness	allows	the	Lifelines	Council	and	the	City	of
San	Francisco	to	prioritize	which	services	must	be	online	and	recovered	first	to	ensure	that	services
throughout	the	city	will	be	operating	as	needed.

It’s	not	the	job	of	the	council	or	of	any	one	of	its	members	to	have	every	answer,	says	Dudgeon.	Nor
is	any	one	player	expected	to	have	available	every	type	of	technology	or	system	or	supply	that	might	be
necessary	to	solve	a	problem.	As	Dudgeon	sees	it,	the	job	of	his	department	is	“to	work	with	federal	and
state	partners	and	community	groups	so	that	we	can	plug	into	them	as	best	we	can,”	if	and	when	a	local
emergency	arises.

After	all,	says	Dudgeon,	“all	emergencies	are	local.”

HEALTH	CARE:	SCALING	EVERYDAY	SYSTEMS



The	readiness	of	our	health-care	system	to	deal	with	health-related	disruptions	is	essential	to	the
resilience	of	a	community	or	city.	Being	ready	for	medical	emergencies—whether	it	be	a	disease	outbreak
that	results	from	contamination	due	to	flooding,	the	rapid	global	spread	of	an	epidemic,	or	responding	to
an	event	such	as	an	earthquake,	a	heat	wave,	or	a	terrorist	attack—requires	coordination	and
communication	among	many	groups	and	individuals:	EMS,	EMTs,	and	hospitals	(with	their	surgeons,
physicians,	nurses,	staff),	as	well	as,	in	some	cases,	government	agencies	at	both	the	state	and	federal
level,	as	we	saw	in	the	Boston	Marathon	bombing	example.

Tom	Frieden,	director	of	the	Centers	for	Disease	Control	and	Prevention—the	agency	of	the	US
government	responsible	for	oversight	of	the	country’s	health	and	well-being,	from	monitoring	disease
outbreaks	to	rolling	out	new	vaccines—is	working	to	build	readiness	into	the	everyday	health-care
system.	“If	you	think	you’ve	got	an	emergency	system	that	you	can	pull	off	the	shelf	or	out	of	the	closet	and
use	it	when	there’s	an	emergency,”	Frieden	says,	“forget	about	it.	Not	going	to	happen.	What	you	need	are
everyday	systems	that	can	be	scaled	up.”2

This	is	exactly	what	the	CDC	did	when	the	H1N1	virus—or	“swine	flu”—spread	across	the	United
States	in	2009	and	2010	in	a	large	outbreak	that	constituted	a	grave	public	health	threat.	The	CDC
estimates	that	the	incidence	of	cases	was	between	43	and	89	million	from	April	2009	through	April	2010
—a	broad	range,	for	sure,	but	a	significant	number	even	at	the	low-end	estimate.3	Some	12,000	people
died	from	the	disease	in	the	United	States,	including	more	than	a	thousand	children,	and	the	death	toll
worldwide	is	estimated	at	between	151,700	and	575,400,	another	broad	range	but	also	a	very	high	count.
Not	surprisingly,	the	CDC	reports	that	“a	disproportionate	number	of	deaths	occurred	in	Southeast	Asia
and	Africa,	where	access	to	prevention	and	treatment	resources	are	more	likely	to	be	limited.”4

Fortunately,	the	CDC	already	had	a	structure	in	place	that	enabled	it	to	rapidly	distribute	the	H1N1
vaccine	throughout	the	United	States.	They	repurposed	the	Vaccines	for	Children	program,	originally
developed	to	provide	vaccines	at	no	cost	to	kids	who	might	not	get	vaccinated	because	their	families	did
not	have	the	ability	to	pay.	The	program	was	already	reaching	approximately	40,000	clinicians,	and,	in
just	a	few	weeks,	the	CDC	was	able	to	scale	it	up	to	more	than	80,000	clinicians.	The	CDC	was	thus	able
to	provide	the	flu	vaccines	to	any	doctor	who	requested	them	within	that	system	and	ended	up	making
more	than	300,000	deliveries,	says	Frieden.

By	repurposing	a	program	that	is	already	in	place,	you	avoid	the	problems,	inefficiencies,	and
confusion	that	arise	when	people	are	asked	to	follow	an	emergency	plan	that	is	unfamiliar	and	possibly
untested.	The	system	remains	unchanged,	and	individuals	operating	within	it	know	what	they	have	to	do
and	how	to	do	it—it’s	just	that	the	situation	and	details	are	different.	Maximizing	output	of	an	existing
system	and	expanding	its	potential	reach	takes	some	doing,	but	it	is	usually	easier	and	more	effective	than
trying—on	the	fly	and	in	an	emergency—to	implement	an	unfamiliar	plan,	especially	when	large	numbers
of	people	are	involved.

But	to	scale	up	a	system,	and	for	any	response	to	be	effective,	Frieden	emphasizes	that	the	existing
infrastructure	has	to	be	robust,	diverse,	and	have	the	capacity	to	be	scaled.	For	the	health	and	well- being
infrastructure,	that	means	including	entities	beyond	hospitals	and	ambulances	and	their	transportation	and



communications	systems	in	the	process.	You	have	to	make	sure	the	infrastructure	for	water	supply
management	and	protection,	sanitation	quality	management,	and	medical	surge	capacities	are	in	place.	By
making	small	investments	in	building	resilience	every	day,	you	steadily	increase	your	ability	to	achieve	a
resilience	dividend.

EDUCATION:	LEARNING	LEADERSHIP

Another	essential	part	of	developing	awareness	and	improving	readiness	is	education,	and	educational
programs	designed	to	teach	readiness—and	resilience	in	general—are	cropping	up	everywhere.

Tulane	University’s	Disaster	Resilience	Leadership	Academy	(DRLA),	an	interdisciplinary
academic	and	research	center	focused	on	improving	humanitarian	leadership	worldwide,	launched	a
master	of	science	in	disaster	resilience	leadership	in	2010.	The	focus	is	on	the	complexities	associated
with	leadership	in	resilience—building	community	capacity	that	facilitates	resilient	outcomes—
particularly	the	social,	environmental,	physical,	and	individual	factors	involved	in	resilience	and
resilience-building	activity.

Ky	Luu,	DRLA’s	executive	director,	has	been	in	the	humanitarian	community	for	more	than	two
decades	and	reckons	he’s	been	involved,	one	way	or	another,	in	virtually	every	large-scale	disaster
response	and	recovery	since	the	humanitarian	crisis	in	Bosnia	in	1991.	He	helped	found	the	academy	at
Tulane	after	departing	his	post	as	director	of	the	Office	of	US	Foreign	Disaster	Assistance,	where	he
oversaw	response	and	recovery	efforts	on	behalf	of	the	US	government	and	in	his	final	year,	2009,	led
humanitarian	assistance	efforts	in	response	to	eighty-one	disasters	in	fifty-six	countries.

Luu	has	clearly	learned	the	hard	way	what	he	now	teaches	and	what	we	have	discussed:	that
disruptions	become	disasters	when	leadership	fails	or	other	human-related	factors	exacerbate	the
problem.	In	one	emergency	situation	after	another,	Luu	saw	that	events	were	far	worse	than	they	had	to	be
and	that,	in	some	cases,	they	might	have	been	averted	altogether.	Time	and	again	he	saw	there	had	been
inadequate	capacity-building	to	ready	a	community	or	country	for	threats	and	that	inadequate	mitigation
measures	had	been	taken	to	reduce	the	potential	disruption	from	threats.	When	he	left	the	Office	of	US
Foreign	Disaster	Assistance,	he	wanted	to	do	something	that	would	help	change	that.	He	recognized,	from
his	own	experience	and	from	discussions	with	colleagues	around	the	world,	there	was	no	“systematic
approach	to	strengthening	resilience”	for	communities.5	He	strongly	believed	that	individuals	and
communities	have	to	develop	the	capacity	to	deal	with	risk—and	that	strong	leaders	play	a	fundamental
role	in	that	process.

Thus,	Luu	and	colleagues	built	the	academic	program	at	the	DRLA	around	four	academic	“pillars”
that	expose	students	to	the	complexities	of	building	resilient	communities:	psychosocial	and	behavioral
leadership,	disaster	operations	leadership	policy	and	management,	leadership	analysis,	and
environmental	and	hazards	science.	Although	these	branches	cover	topics	ranging	from	water	supply	and
sanitation	to	understanding	how	local	environments	might	change	in	the	years	to	come,	Luu	says	that,	at	the



end	of	the	day,	the	program	is	fundamentally	“about	ourselves	as	part	of	the	community.”
In	that	sense,	the	state	of	Louisiana	(Tulane	is	located	in	New	Orleans)	has	been	what	Luu	calls	a

“living	laboratory”	for	the	academy’s	students	“in	terms	of	how	communities	are	coping	and	adapting	to
risk.”	An	integral	part	of	the	program	requires	students	to	“adopt”	a	community	in	southeast	Louisiana	and
conduct	a	formal	risk	assessment	based	on	research,	public	records,	and	all	manner	of	available	data.
They	must	also	develop	a	survey	tool	to	take	into	their	community	to	make	a	more	informal	and	qualitative
assessment	of	what	the	risks	and	vulnerabilities	are	from	the	perspective	of	the	people	who	live	and	work
there.	This	helps	change	a	student’s	habit	of	thinking	about	leadership	in	disaster	as	“an	acute	short-term
response	mechanism,”	as	Luu	puts	it.	What	happens	during	a	disruption,	as	we’ve	discussed,	is	about
what	is	in	place	and	what	has	happened—or	doesn’t	happen—before	disruption	occurs.

This	community	engagement	can	transform	the	students’	thinking	about	vulnerabilities	and	the	nature
of	disaster.	They	tend	to	start	out	by	focusing	on	specific	threats	such	as	hurricanes	or	flood,	but,	after
talking	with	the	community	members,	they	discover	the	social	aspects	where	the	deeper	vulnerabilities
lie.	“Once	they	get	into	communities,	they	hear	about	things	like	crime,	or	that	the	community	is	really
concerned	about	the	roads,”	Luu	says.

These	two	forms	of	assessment	together	give	students	a	much	more	complete	picture	of	what	needs
to	be	done	in	any	given	community	to	begin	or	continue	resilience-building	activities	beyond	emergency
preparedness.	“Only	by	understanding	the	perspective	of	the	community,”	says	Luu,	“can	students	start
thinking	about	ways	to	reduce	risk	and	vulnerability.”	Resilient	leaders,	then,	must	have	an	awareness	of
both	the	chronic	stressors	within	a	community	and	the	acute	threats	that	may	come	and	potentially	create
disaster.	To	do	so,	they	must	be	proactively	engaged	with	the	community	they	are	trying	to	strengthen.

Tulane’s	program	can	serve	as	a	model	for	other	institutions	around	the	country	and	worldwide.	As	I
experienced	in	my	time	as	president	of	Penn,	large	universities,	both	public	and	private,	are	essential	to
the	cities	and	communities	in	which	they	function	as	employers,	contributors	to	well-being,	and	drivers	of
growth	and	improvement.	It	is	not	hard	to	conceive	that	programs	like	this	one	could	be	replicated	in
other	educational	institutions,	such	that	students—with	the	leadership	of	professionals	from	the	field—
would	conduct	community-by-community	risk	assessments	and	analyses	from	the	top	down	and	the	bottom
up	and	begin	creating	comprehensive	community	resilience	plans.

Indeed,	just	such	a	global	network	of	resilience-building	programs	is	under	development.	In	January
2012,	the	Bill	and	Melinda	Gates	Foundation	granted	the	DRLA	$5	million	to	assist	selected	universities
in	Asia	and	Africa—carefully	vetted	by	Luu	and	his	colleagues—to	develop	programs	modeled	on	the
one	at	Tulane.	By	the	end	of	2013,	twenty	universities	in	eighteen	countries	were	involved	in	the
initiative,	and	Luu	sees	further	expansion.

“This	concept—addressing	leadership	and	strengthening	the	capacity	to	be	able	to	promote	resilient
outcomes	and	then	doing	the	necessary	research	to	really	be	able	to	provide	the	evidence	base	to	do	it—
has	caught	on,”	Luu	says.	And,	with	the	network	expanding	throughout	the	world,	“we’re	able	to	really
learn	from	others.”	It	is,	in	effect,	a	feedback	loop	for	sharing	information	and	knowledge	about	a	specific
issue:	leadership	in	resilience	building.



There	are	many	other	resilience-building	skills	that	can	be	taught,	and	that	teaching	need	not	take
place	in	a	formal	academic	setting.	In	places	like	Nairobi—where	60	percent	of	city	residents	live	in
informal	settlements	and	hundreds	of	thousands	of	people	depend	for	their	livelihoods	on	day	labor,
seasonal	jobs,	or	vulnerable	one-person	businesses	such	as	street-side	food	stalls—individuals	often
need	some	help	and	a	push	to	learn	new	skills	that	will	increase	their	resilience.6

Linda	Kamau,	a	software	developer	at	Ushahidi,	believed	there	was	a	great	deal	of	potential,
energy,	and	intelligence	that	could	be	tapped	and	leveraged	in	her	city.	She	also	knew	that,	although
women	compose	50	percent	of	the	workforce	in	Kenya	as	a	whole,	only	15	percent	work	in	technology.7

The	technology	sector	has	tremendous	potential	to	offer	people	of	Nairobi	a	new	source	of	livelihoods
and	more	options	for	employment—in	established	companies	or	as	entrepreneurs.

To	help	address	these	issues,	Kamau	cofounded	AkiraChix,	a	community	of	female	technologists
that	offers	a	one-year	training	program	for	women,	most	of	whom	are	high	school	graduates	from	the
Nairobi	slums.	The	young	women	learn	computing	skills,	including	coding	and	webpage	design.	As	part
of	the	curriculum,	each	student	develops	a	project	to	address	a	current	problem	in	her	community.	Their
background	as	slum	dwellers,	Kamau	tells	them,	should	not	keep	them	from	“coming	up	with	ideas	to	fix
their	problems.”8	One	AkiraChix	student	built	a	website	that	listed	contact	information	for	electricians,
dressmakers,	soap-makers,	and	other	small	businesses	in	her	settlement—Nairobi’s	version	of	Angie’s
List.	Others	have	started	similar	programs	for	the	children,	both	boys	and	girls,	in	their	communities.

BUSINESSES:	AFFECTING	DECISIONS

Businesses	around	the	world	have	long	understood	the	importance	of	readiness—particularly	in	financial
controls,	safety,	and	risk	management—and	have	also	embraced	the	concept	of	sustainability.	Their
thinking	is	now	evolving	toward	resilience	as	an	overarching	theme,	without	abandoning	many	of	the
ideas	that	came	before.	The	shift,	however,	can	cause	some	conceptual	conflicts	to	surface,	particularly
between	the	drive	for	efficiency	and	the	resilience	characteristics	of	diversity—especially	surplus	and
redundancy.	And	when	businesses	think	about	readiness,	it	tends	to	be	in	a	broad	sense	of	the	word:	their
organization	is	aware	of	the	disruptions	it	might	face	and	has	plans	for	how	it	would	deal	with	them.

At	Shell,	the	global	group	of	energy	and	petrochemical	companies,	Michiel	Kool	is	executive	vice
president	for	safety,	environment,	and	social	performance,	based	at	corporate	headquarters	in	The	Hague,
the	Netherlands.	Kool	joined	Shell	in	1984	and	has	served	the	company	in	various	positions	around	the
world.	His	training	is	in	the	physical	sciences—he	holds	a	master	of	science	in	mining	engineering—so
his	thinking	has	gradually	evolved,	as	it	has	for	so	many	others	who	have	come	to	resilience	from	one	of
the	“hard”	sciences.	“There’s	a	subtle	but	important	difference	between	sustainability	and	resilience,”
Kool	says.	“With	sustainability,	the	emphasis	is	on	sustaining	things	and	avoiding	change.	With	resilience,
it’s	more	about	accepting	that	change	is	inevitable.”9

As	a	senior	executive	at	a	global	company	concerned	about	performance	and	profit,	Kool	has	also



had	to	adjust	his	thinking	about	interdependence.	“Over	the	last	few	decades,	the	world	has	been	driven
by	economic	efficiency,”	he	says.	That	compels	a	company	to	embrace	such	concepts	as	lean	management
and	just-in-time	supply	chains.	But	those	approaches	can	make	a	company	vulnerable,	as	we	saw	with
Lululemon.	“A	disruption	in	one	part	of	the	world	can	have	immediate	and	long-term	consequences	in
others.”	Kool	cites	the	development	and	use	of	monocultures	in	agriculture—the	growing	of	a	single	crop
over	a	large	area	for	long	periods	of	time—which	is	a	highly	efficient	method	of	growing	crops	but	may
not	be	resilient.	If	the	crop	is	disrupted	in	some	way,	there	is	no	fallback,	no	redundancy.	“The	trade-off
between	efficiency	and	resilience	is	one	that	we’re	having	to	think	about,”	Kool	says.	“It	will	impact	the
way	we	build	our	facilities,	how	we	connect	supply	chains,	and	how	we	connect	with	communities
around	us.”

The	origins	of	Shell’s	organizational	focus	on	readiness	lie	in	its	foundational	interest	in	safety.	The
oil	and	gas	industry	is	a	hazardous	one,	so	the	“notion	of	doing	things	well	today	to	avoid	problems	later
is	very	much	at	the	heart	of	how	we	go	about	our	business,”	Kool	says.	“A	company	like	ours	is	all	about
managing	risk	and	opportunity.”

There	are	risks	Shell	is	willing	to	take	and,	indeed,	are	essential	to	business	growth	and
performance—on	geology,	oil	price,	markets,	projects,	technology—and	that	Shell	well	knows	how	to
manage.	But	there	is	another	category	of	risks,	those	the	company	is	not	prepared	to	take—including	those
that	could	lead	to	major	incidents	involving	fire,	explosions,	and	spills	of	the	kind	we	have	witnessed	in
the	industry.	“We	take	steps	to	reduce	those	risks	to	‘ALARP,’	as	low	as	reasonably	practicable,”	Kool
says.	That	means	doing	things	pre-emptively,	in	terms	of	standards,	procedures,	competences,	checks	and
balances,	auditing,	and	other	controls	for	design,	operation,	and	maintenance	to	make	sure	that	the	oil	and
gas	“stay	in	the	pipe.”

But	Shell’s	resilience	thinking	has	gone	far	beyond	these	essential	issues	of	safety	and	risk
management—for	its	products	and	systems	and	for	those	affected	by	them—to	the	consideration	of	the
communities	in	which	Shell	works,	engages,	and	serves.	For	example,	Shell	is	working	on	two	major
projects	in	Iraq,	and	the	company	sees	a	long-term	engagement	there.	But,	Kool	says,	“it’s	inconceivable
that	we	can	have	a	long-term	thriving	business	unless	there	is	a	thriving	community	and	thriving	society”
around	the	projects.	“That	means	that	as	we	go	about	our	business,	we	need	to	work	with	whomever	we
can	work	with—other	companies,	civil	society,	various	levels	of	government,	the	United	Nations—to
make	sure	we	achieve	shared	benefit.”	It	is	in	everyone’s	interest	that	people	who	live	and	work	in	the
areas	where	Shell	operates	have	access	to	education	and	jobs,	can	build	up	their	own	businesses,	and
enjoy	basic	services	such	as	safety,	health,	security,	sanitation,	and	transportation.

This	kind	of	initiative	might	be	construed	as	just	another	effort	on	the	part	of	a	large	company	to
build	rapport	with	the	community	in	which	it	operates—another	program	of	social	responsibility.	But
Kool	sees	it	as	essential	to	Shell’s	ability	to	mitigate	the	threat	of	disruption	in	the	disparate	areas	of	the
world	in	which	it	has	operations,	precisely	by	improving	social	cohesion,	building	feedback	loops	that
will	enable	the	sharing	of	information	during	normal	times	and	in	times	of	crisis,	and	reducing	the
vulnerabilities	of	the	people	and	institutions	Shell	engages	with	on	a	day-to-day	basis.



Shell	has	developed	its	awareness	of	the	importance	of	social	cohesion	through	long	experience	in
different	parts	of	the	world.	The	company	has	had	experience	in	some	places	where	they	have	found
themselves	working	in	communities	that	are	completely	disenfranchised	or	where	there	is	a	failure	of
government.	That’s	why	Shell	is	“very	much	prepared	to	do	the	upfront	investment	to	get	this	right.
Because	we	know	that	if	we	get	it	wrong	it’s	going	to	be	a	very	bad	downside.”

To	emphasize	the	elements	of	resilience	Shell	is	focusing	on,	Kool’s	group	is	called	the	safety,
environment,	and	social	performance	group.	“I	don’t	think	sustainable	development	is	an	activity,”	he
says.	“Sustainability	is	an	outcome	of	doing	a	number	of	things	really	well.	Do	we	find	the	right	trade-offs
between	the	short	term	and	long	term,	and	the	right	trade-offs	between	the	social,	environmental,	and
economic	considerations	in	our	decision	making?”

***

WHEN	THE	DOW	CHEMICAL	COMPANY	needed	to	reduce	ground-level	ozone	(which	the	Environmental
Protection	Agency	says	“makes	it	harder	to	breathe”10)	at	their	facility	in	Freeport,	Texas—levels	were
over	legal	limits—they	first	considered	buying	a	second	smokestack	scrubber	to	help	filter	and	reduce
harmful	chemical	emissions	from	their	plant.	But	smokestack	scrubbers	have	a	certain	lifespan,	and,	in
twenty	or	so	years,	Dow	would	have	to	buy	another.	For	a	similar	price,	the	Nature	Conservancy	(TNC)
—the	largest	environmental	nonprofit	organization	in	the	world—suggested	Dow	instead	plant	trees	on	a
thousand	acres	of	land,	a	mitigating	action	that	will	reduce	pollutants	in	the	atmosphere	around	the
Freeport	plant	for	much	longer	than	twenty	years,	while	improving	the	overall	health	of	the	ecosystem	in
the	area.11

This	is	merely	one	example	of	collaborative	solutions	Dow	and	TNC	have	proposed	to	ensure
Dow’s	long-term	viability	in	Texas	and	in	other	locations,	as	well.	“In	Dow’s	case,”	says	Mark	Tercek,
president	and	CEO	of	TNC	since	2008,	“TNC	scientists	and	Dow	engineers	are	trying	to	figure	out	how
to	solve	problems	together.	And	guess	what?	With	Dow	engineers	and	TNC	scientists,	one	plus	one	is
three.	We	come	up	with	ideas	and	breakthroughs	that	neither	side	would	by	itself.”12

Before	taking	the	reins	at	TNC,	Tercek	spent	twenty-four	years	at	Goldman	Sachs,	where	he	served
as	managing	director	and	partner.	Given	his	background,	he	knows	that	to	radically	transform	the
relationship	between	business	and	the	ecosystems	and	environments	in	which	they’re	located	or	operate
—to	make	them	more	resilient	and	viable	long-term—requires	cost-benefit	analysis.	“We	live	in	a	world
of	limited	resources,”	he	says.	“If	you	want	to	ask	society	in	any	form—government,	business,	a
household—to	make	difficult	decisions	about	resource	allocation,	to	do	something	that	conventional
wisdom	would	ask	them	not	to	do,	it’s	folly	not	to	think	in	terms	of	cost	and	benefits.”

Tercek	believes	that	businesses	have	a	significant	role	to	play	when	it	comes	to	preserving,
conserving,	and	protecting	natural	ecosystems,	in	part	because	“business	can	move	faster	than
government.”	It	is	Tercek’s	mission	to	show	commercial	enterprises	that	these	environments	are	not	just
landscapes	where	they	operate	but	are	an	essential	part	of	the	businesses	themselves—fundamental	assets



that	can	be	strengthened	and	capitalized	upon	so	as	to	make	the	endeavors	more	sustainable	and	to
increase	their	long-term	prosperity	and	growth.

A	great	deal	of	this	work,	says	Tercek,	is	about	raising	awareness.	“Business	has	to	deal	with
reality,”	he	says.	“You	can’t	be	successful	in	business	for	very	long	if	you	deny	reality.”	And	the	reality	of
the	world	today,	as	we’ve	seen,	is	turbulence,	change,	volatility,	and	unpredictability.	If	you	point	out	to
business	leaders	vulnerabilities	they	have	not	been	aware	of,	“they	pay	attention.	And	then,	if	you	bring	to
their	attention	lower	cost	ways	or	better	performing	ways	to	address	those	vulnerabilities,	of	course
they’re	interested.	They’d	be	lousy	businesspeople	if	they	weren’t.”

Business	and	environmental	resilience	should	not	and	must	not	be	at	odds.	Partnerships	such	as	that
between	Dow	and	TNC	(as	well	as	TNC	and	many	other	businesses	around	the	world)	are	vital	for
seeking	collaborative	outcomes	that	are	holistically	beneficial	to	businesses,	communities,	and	the
environments	in	which	they	exist.	“This	collaboration	and	trust	building,	this	joint	problem	solving	is
extraordinarily	powerful,”	says	Tercek.	“It	pays	dividends.”

Although	Fred	Boltz,	The	Rockefeller	Foundation’s	ecosystems	expert,	agrees	with	Tercek	that
ecosystems	should	be	understood	as	“assets	to	human	industry,”	as	he	puts	it,	the	practice	of	translating
ecosystems	issues	into	business	terms	can	affect	decision	making	in	ways	that	are	not	always	as	well-
considered	as	they	might	be.13	“It	can	lead	us	to	preserving	iconic	systems,	charismatic	species,	and
systems	upon	which	the	human	footprint	is	very	evident	and	which	have	an	immediate	cost	to	us,”	Boltz
says.	For	example,	people	can	easily	see	and	understand	the	threat	of	a	polluted	river	and	be	moved	to
take	action	about	cleaning	it	up,	but	it	is	much	harder	for	people	to	think	about	the	upstream	forest
watershed	area	that	delivers	water	into	the	river	and	needs	preserving.	But	a	transition	in	thinking	is
taking	place	within	the	business	sector,	especially	in	those	industries	that	are	highly	dependent	on	natural
resources,	such	as	beverage	making	and	agriculture.	(As	I	will	describe	later,	both	SABMiller,	the	beer
maker,	and	Coca-Cola,	are	involved	in	such	conservation	efforts.)	Such	companies	are	“increasingly
active	in	trying	to	understand	the	contribution	of	ecosystems	to	their	production,”	Boltz	says.	And,	as	they
increase	their	awareness,	they	begin	to	make	decisions	that	take	into	account	the	factors	that	build	the
resilience	of	ecosystems	as	well	as	the	resilience	of	the	company.

PARTNERSHIPS	AND	COLLABORATIONS:	WORKING	ACROSS
BOUNDARIES

Increasing	readiness	often	involves	the	engagement	and	collaboration	of	many	players.
For	decades,	The	Rockefeller	Foundation	has	fostered	partnerships	and	brought	together	disparate

groups	to	address	some	of	the	world’s	most	pressing	problems,	one	of	which	is	food	security—an	issue
made	all	the	more	urgent	as	the	world	urbanizes	and	experiences	climate	change.	As	recently	as	the
middle	of	the	twentieth	century,	for	example,	famine	and	mass	starvation	were	predicted	by	many.	But,	in
the	1950s	and	1960s,	a	concerted	effort	to	address	the	problem	of	hunger	changed	the	picture



dramatically.	A	key	figure	in	this	extraordinary	period	was	Norman	Borlaug,	a	biologist	and	plant
pathologist	with	The	Rockefeller	Foundation.	From	1944	until	his	retirement	from	the	foundation	in	1983,
Borlaug	devoted	himself	to	improving	the	state	of	food	production,	starting	in	Mexico	and	then	in	south
Asia.	Throughout,	Borlaug	collaborated	with	scientists,	governments,	academics,	and	civil	society
organizations,	building	global	partnerships	and	focusing	his	research	on	agricultural	techniques	that	could
be	transferred	and	taught	around	the	world.

During	that	forty-year	period,	Borlaug,	along	with	his	colleagues	and	partners	around	the	globe,
bred	new	disease-resistant,	high-yield	wheat	and	rice	varieties	that	could	thrive	in	many	different
climates,	developed	new	methods	for	soil	and	crop	management,	and	improved	almost	every	aspect	of
agricultural	practice	and	food	production.14	(Today,	we	at	The	Rockefeller	Foundation	would	describe
this	work	as	part	of	our	resilience-building	efforts.)	The	results	were	astonishing.	Crop	yields	doubled	in
some	areas,	particularly	in	developing	countries.	Mexico,	for	instance,	went	from	producing	less	than	half
the	wheat	its	population	needed	to	self-sufficiency	in	twelve	years’	time.

Building	on	the	successes	in	Mexico,	Borlaug	and	Haldore	Hanson,	a	representative	of	the	Ford
Foundation,	began	developing	new	affiliations	and	partnerships—working	with	the	Indian	and	Pakistani
governments	to	determine	which	Mexican	wheat	varieties	could	thrive	in	Asia,	where	there	was
widespread	starvation.	The	varieties	and	cropping	techniques	they	identified	led	to	the	largest	crop	yield
ever	in	Southeast	Asia	in	1966	and	enormous	seed	purchases	in	subsequent	years	by	India,	Pakistan,	and
Turkey.	In	1968,	William	Gaud,	then	the	director	of	the	US	Agency	for	International	Development,
declared	that	a	“green	revolution”	was	under	way,	largely	thanks	to	Borlaug’s	work.15	(Borlaug,	by	the
way,	was	awarded	the	Nobel	Peace	Prize	in	1970	and,	after	retiring	from	The	Rockefeller	Foundation	in
1983	at	age	sixty-five,	devoted	twenty	years	of	his	“retirement”	to	improving	agriculture	in	Africa.	He
died	in	2009	at	age	ninety-five.)

Borlaug’s	work	continues	to	be	an	inspiration	for	innovators	in	the	world	of	agriculture	and	food
security	and	continues	to	spark	new	collaborations.	A	new	strain	of	rice,	for	example,	was	developed
specifically	to	withstand	the	kinds	of	water	issues	I	have	described.	This	one	can	tolerate	submergence
for	as	long	as	two	weeks,	while	conventional	rice	varieties	can	endure	only	a	few	days	of	water
immersion.16	This	is	a	major	advance	for	farmers	whose	lands	are	subject	to	flooding.	The	new	rice	has
an	intriguing	provenance.	In	the	1990s,	David	Mackill,	a	specialist	in	rice	genetics	and	breeding	at	the
University	of	California–Davis,	began	experimenting	with	a	rare	variety	of	flood-tolerant	rice	he	had
obtained	from	the	International	Rice	Research	Institute,	which	The	Rockefeller	Foundation	helped	to
found.	This	is	a	nonprofit	organization	that	is	home	to	the	International	Rice	Genebank,	which	holds	more
than	117,000	rice	accessions	and	will	lend	small	quantities	of	rice	to	anyone	for	experimentation,
research,	or	breeding.17

Mackill	found	that	he	could	not	cross	the	flood-immune	rice	with	cultivated	rice	to	produce	the
yields	and	agronomic	attributes	needed	to	make	it	commercially	useful.	However,	by	using	a	genetic	rice
map	developed	by	other	researchers,	Mackill	and	his	colleagues	were	able	to	develop	a	number	of	high-
yielding,	flood-immune	rice	varieties.	Because	these	rice	varieties	can	withstand	long	periods	of	time



underwater,	they	were	dubbed	“scuba”	rice.
This	remarkable	new	rice	variety	will	help	build	the	resilience	of	rice	farmers	around	the	world	by

reducing	their	vulnerability	to	the	sea-level	rise	and	increased	flooding	that	are	predicted	to	cause	a	15
percent	drop	in	rice	production	in	developing	countries	in	the	coming	years.	Scuba	rice	will	also	be	an
important	asset	to	millions	of	the	world’s	poor	throughout	India	and	Southeast	Asia	who	depend	on	rice
as	a	food	staple.18

Another	collaborative	initiative	that	follows	in	the	Borlaug	tradition	is	the	Alliance	for	a	Green
Revolution	in	Africa.	It	began	in	2006	as	a	partnership	between	the	Bill	and	Melinda	Gates	Foundation
and	The	Rockefeller	Foundation,	and	it	drew	on	our	decades	of	agricultural	experience	and	has	been	led
by	an	experienced	staff	recruited	from	across	Africa.	The	alliance	set	out	to	develop	tools	and	solutions
for	Africa’s	small-scale	farmers	with	the	goal	of	catalyzing	an	African	green	revolution	that	would	lead	to
greater	food	security	and	prosperity	across	the	continent.	To	accomplish	that,	we	knew	we	would	have	to
examine	opportunities	for	growth	across	the	entire	agricultural	value	chain—including	farms,	farmer
organizations,	research	institutions,	African	seed	companies,	food	processors,	distributors,	governments,
and	other	partners—rather	than	focusing	on	a	single	domain	or	specific	challenge.	Crucial	partnerships
have	developed,	leading	to	a	diversity	of	thinking	and	a	range	of	innovative	solutions	in	seventeen
countries.

These	investments	have	already	begun	to	pay	out	the	resilience	dividend.	An	individual	example	is
Janet	Matemba,	an	entrepreneur	and	mother	living	in	rural	Malawi.	For	years,	she	ran	her	own
microbusiness,	selling	biscuits,	soda,	cooking	oil,	and	soap	to	farmers	in	her	community.	Then	she
decided	to	try	her	hand	at	selling	agricultural	products.	With	the	support	and	partnership	of	the	Rural
Market	Development	Trust,	an	Alliance	for	a	Green	Revolution	in	Africa	grantee,	Matemba	went	back	to
school	to	get	certified	in	agro	dealing.	With	certificate	in	hand,	she	was	able	to	secure	credit	to	purchase
fertilizer	and	seeds	in	bulk.	She	repackaged	them	in	smaller	quantities	for	sale	to	farmers	and	found	that
her	new	products	were	far	more	profitable	than	biscuits	and	soda	had	been.	Her	business	grew	so	much
that	within	a	few	years	her	shop	had	expanded	to	warehouse	size,	and,	in	one	successful	year,	she	sold
$250,000	worth	of	seeds	and	fertilizer.19	Matemba	continues	to	build	her	business,	hire	more	community
members,	help	farmers	improve	their	yields,	and	increase	food	security.	She	is,	in	short,	building
resilience	in	her	community—an	outcome	sparked	by	her	partnership	with	the	Rural	Market	Development
Trust.

***

PUBLIC-PRIVATE	PARTNERSHIPS	are	those	in	which	groups	from	the	public	sector	ally	with	a	private	entity	to
develop	and	fund	a	project	together.	This	was	how,	as	part	of	an	initiative	called	Project	Impact,	a
disaster-resistant	Boys	and	Girls	Club	shelter	was	created	in	Deerfield	Beach,	Florida.

Project	Impact,	launched	in	1997,	is	really	a	hybrid,	in	that	it	was	funded	by	the	federal	government
and	then	engendered	a	number	of	public-private	community-based	partnerships.	Project	Impact	was



developed	by	the	Federal	Emergency	Management	Agency,	and	its	purpose	was	to	help	communities
assess	their	situation,	identify	vulnerabilities,	increase	awareness,	and	develop	strategies	to	improve	their
defenses,	reduce	or	remove	their	vulnerabilities,	and	mitigate	threats	so	that	when	a	disruption	inevitably
struck	it	would	not	become	a	disaster.	FEMA,	clearly	understanding	the	importance	of	building	resilience,
hoped	these	efforts	would	significantly	reduce	costs	for	both	the	agency	and	the	communities	it	worked
with,	by	shifting	attention—and	spending—to	readiness	efforts	and	away	from	relief.

Seven	communities	were	chosen	to	test	the	Project	Impact	approach,	and	each	community	was
awarded	a	$1	million	grant.	A	local	person—a	high	school	baseball	coach,	a	town	manager,	a	member	of
the	chamber	of	commerce—was	chosen	to	head	the	Project	Impact	initiative.	To	help	them	get	started,
Barry	Scanlon,	special	assistant	to	FEMA	director	James	Lee	Witt,	developed	the	Project	Impact
Guidebook	that	outlined	four	steps	to	building	disaster	resistance:	partnerships,	assessment,	mitigation,
and	success.	The	initial	partnership—between	FEMA	and	the	communities—provided	a	model	for	the
intracommunity	partnerships	and	collaborations	to	come.	“We	wanted	to	get	away	from	government,”
Scanlon	says.	When	talking	to	people	in	the	communities,	he	would	say,	“This	is	your	program.	We’re	just
here	to	help.”20

Scanlon	worked	with	the	community	leaders	to	identify	and	attract	potential	partners	within	the
community,	looking	for	the	strongest	and	most	engaged	individuals	and	organizations	who	might	be	in	a
position	to	take	on	responsibility.	In	Deerfield	Beach,	Florida,	for	instance—Project	Impact’s	first	pilot
community—the	largest	Toyota	distributor	in	the	United	States	stepped	up	to	the	responsibility.	In
Pascagoula,	Mississippi,	it	was	Ingalls	Shipbuilding—one	of	the	largest	private	employers	in	Mississippi
and	a	major	shipbuilder	for	the	US	Navy.	And	although	not	every	community	has	the	“largest”	one	thing	or
another,	they	all	have	institutions	and	organizations	of	some	kind—a	Home	Depot,	a	grocery	store,	a
financial	institution,	a	public	library,	a	faith-based	group—that	are	important	entities	as	employers,
resource	providers,	and,	not	insignificantly,	as	owners	of	physical	facilities—particularly	ones	with
public	spaces	where	people	in	the	community	can	interact	to	talk	about	readiness	and	could	also	shelter	in
case	of	an	emergency.	Partners	could	also	be	sources	of	education	and	training.	A	Home	Depot	in	one
Project	Impact	community,	for	example,	offered	classes	in	how	to	attach	window	shutters	before	a	storm.

Scanlon	and	his	Project	Impact	community	leaders	found	that	identifying	potential	partners	was
often	easier	than	building	partnerships	with	them.	“The	private	sector	does	not	see	a	lot	of	ROI	in
preparedness,”	Scanlon	says.	From	a	business	perspective	this	may	seem	to	make	sense,	as	it	can	be
difficult	to	quantify	what	the	return	on	an	investment	in	resilience	might	be.	But	we	know	there	are	returns
—in	the	form	of	reduced	cost	of	relief,	fewer	work	days	lost,	and	less	money	spent	on	health	care	and
reconstruction,	as	well	as	in	building	stronger	communities	and	workforces	that	will	be	more	capable	of
sustaining	long-term	economic	growth	through	ups	and	downs.

To	help	companies	come	around	to	the	idea	that	readiness	is	a	good	investment,	Scanlon	would	tell
business	leaders	a	story	about	General	Electric.	GE,	he	told	them,	operated	a	world-class	facility	in
North	Carolina,	built	to	standards	that	exceeded	those	specified	by	applicable	laws	and	regulations.	In
early	September	1996,	Hurricane	Fran	rammed	into	the	East	Coast	of	the	United	States,	downing	power



lines	and	causing	billions	of	dollars	of	damage.	The	GE	plant	came	through	with	flying	colors.	Although
the	GE	facility	suffered	no	structural	damage,	there	were	significant	social	disruptions.	The	day	after	the
hurricane,	the	plant	was	fully	operational	and	ready	to	go,	but	nobody	showed	up	for	work.	“All	their
houses	were	damaged,”	Scanlon	says.	“All	the	schools	were	closed.”	When	Scanlon	told	the	story	to
business	leaders	in	Project	Impact	communities,	he’d	say,	“If	you	want	your	employees	at	work,	do
something	to	make	sure	they’re	going	to	be	at	work.”

In	Deerfield	Beach,	the	Moran	family—owners	of	the	Toyota	distributor—got	the	message.	They
were	already	spearheading	a	drive	to	build	a	new	Boys	and	Girls	Club	facility	for	the	city.	Scanlon	and
the	Project	Impact	community	leader	went	to	the	family	and	suggested	they	make	an	example	of	the	new
clubhouse.	Why	not	build	the	club	to	standards	higher	than	the	south	Florida	building	code,	add	features
that	would	make	it	an	excellent	shelter,	and	then	hold	it	up	as	a	national	model	of	a	disaster-resistant	Boys
and	Girls	Club?	The	project	went	forward,	and	the	$2	million	construction	project	was	funded	in	part
with	city	donations,	Project	Impact	support,	and	the	Moran	family	and	its	Toyota	dealership.	It	now
qualifies	as	an	emergency	shelter	for	all	of	Broward	County,	where	Deerfield	Beach	is	located.21

These	community	partnerships	are	vital	not	only	because	they	generate	creative	and	collaborative
solutions	to	vulnerabilities	but	also	because	they	unite	disparate	groups	in	the	community	around	a
common	cause	of	readiness.	Everyone	has	their	“everyday	missions,”	as	Scanlon	calls	them,	which	may
not	overlap	or	intersect.	But	pulling	these	resources	together	to	build	resilience	strengthens	community
unity,	identity,	and	communication—all	of	which	inevitably	increase	a	community’s	capacity	to	work
together	and	problem-solve	before,	during,	and	after	a	disruption	occurs.	Scanlon	believes	that	if	you	start
to	think	of	your	community	as	disaster	resistant,	then	you	can	apply	that	ethos	to	everything	you	do.

A	postscript:	Scanlon	remembers	having	a	casual	dinner	with	friends	at	a	house	on	the	Delaware
shore,	not	far	from	one	of	Project	Impact’s	communities,	the	city	of	Lewes.	He	had	vacationed	with	the
same	group	earlier	that	year	and	had	talked	so	much	about	Project	Impact	that	his	friends	had	been	“bored
to	death.”	This	time	was	different.	When	the	pizza	they	had	ordered	arrived,	it	was	impossible	not	to
notice	a	pink	sheet	of	paper	taped	to	the	box	cover.	It	read:	“Project	Impact	Hurricane	Prevention	Tips.”
Scanlon’s	friends	could	not	help	but	be	impressed.

“If	a	regional	pizza	chain	can	play	its	part,”	Scanlon	says,	“anybody	can.”



8.	Getting	Ahead	of	Threats:	Addressing	Vulnerabilities

NOW,	HOW	DO	YOU	GO	ABOUT	addressing	vulnerabilities?	How	can	you	increase	readiness	for
future	disruptions?	What	resilience-building	actions	can	be	taken	to	decrease	the	impact	that	disruptions
will	have?

What,	for	example,	can	you	do	to	be	more	able	to	withstand	an	earthquake,	less	vulnerable	to	crime,
better	able	to	get	through	a	drought,	or	avert	a	cyberattack?

Look	to	your	assets.	What	strengths	and	resources	can	be	brought	to	bear	on	the	issue?	Which
individuals,	groups,	agencies,	and	institutions	might	generate	ideas	about	reducing	vulnerabilities	and
protecting	against	threats?

STRENGTHENING	INFRASTRUCTURE:	SAN	FRANCISCO’S	80,000
VULNERABLE	BUILDINGS

We	saw,	in	San	Francisco,	how	a	prolonged	period	of	assessment	made	the	extent	of	the	area’s
vulnerability	to	the	threat	of	earthquake	unignorably	clear.	The	next	“big	one”	could	be	the	city’s	most
destructive	ever.	With	the	city’s	structures	cataloged,	the	next	step	in	the	development	of	the	Community
Action	Plan	for	Seismic	Safety	(CAPSS)	was	to	make	recommendations	for	action.	To	do	that,	the
leaders	of	the	initiative	engaged	in	a	herculean	effort	of	collaboration	that	took	the	better	part	of	a	decade
to	complete.	They	assembled	a	public	advisory	committee	with	more	than	a	hundred	individuals
representing	an	impressive	array	of	disparate	organizations	from	throughout	the	city:	the	mayor’s	office,
city	agencies,	the	California	Seismic	Safety	Commission,	architects,	engineers,	real	estate	consultants,
landlords,	housing	activists,	property	owners,	as	well	as	private	citizens.

The	advisory	group	came	up	with	a	list	of	seventeen	recommended	actions,	based	on	the	CAPSS
findings,	that	would	significantly	reduce	the	city’s	seismic	vulnerabilities	and	which	were	detailed	in	the
city’s	Earthquake	Safety	Implementation	Program.	It	was	completed	in	2011	and	is	exactly	what	it	says	it
is:	a	detailed	plan	to	put	the	CAPSS	recommendations	into	place	over	a	period	of	thirty	years.	It	fell	to
Patrick	Otellini—who	was	then	the	director	of	earthquake	safety	and,	before	that,	had	been	a	member	of
the	CAPSS	study	advisory	committee—to	focus	on	its	implementation.

The	very	first	task:	mandatory	retrofits	of	soft-story	buildings	(wood-frame	structures	with	large
ground-floor	openings),	those	structures	identified	as	the	most	vulnerable	and	that	account	for	more	than
half	of	San	Francisco’s	160,000	buildings.	According	to	detailed	construction	cost	estimates	done	as	part
of	the	CAPSS	study,	each	soft-story	retrofit	can	cost	anywhere	between	$60,000	and	$130,000.1	But,	in
San	Francisco’s	sky-high	real	estate	market,	the	buildings	themselves	can	be	worth	upward	of	$7	million.
With	these	retrofits,	Otellini	says,	“You	get	the	most	bang	for	your	buck,”	protecting	high-value	property



without	displacing	tenants,	as	the	retrofits	are	typically	limited	to	the	ground	floors,	which	often	do	not
contain	dwelling	units.

The	city	now	faced	the	same	issue	that	businesses	wrestle	with:	a	cost-benefit	analysis.	How	can
we	finance	such	a	huge	endeavor?	Is	the	potential	return	really	worth	the	investment?	To	finance	the
retrofits,	the	city	proposed	a	$40	million	general	obligation	bond—a	collection	of	tax	revenue—to	fund
low-interest	loans	for	developers	and	property	owners.	A	similar	tactic	was	employed	after	the	Loma
Prieta	quake,	when	a	$360	million	bond	was	approved—by	the	requisite	two-thirds	majority	of	the
citizenry	of	San	Francisco—to	retrofit	and	rebuild	the	city’s	damaged	or	destroyed	buildings.	But	times
then	were	different—it	was	the	1990s,	the	United	States	was	in	an	economic	boom,	and	the	threat	of
earthquake	was	fresh	on	San	Francisco’s	(and	California’s)	mind.	In	a	staggering	economy	post-2008,
more	than	a	decade	removed	from	a	significant	quake,	the	bond—which	would	have	benefited	a	small
percentage	of	Californians	(and	San	Franciscans—some	60,000	out	of	830,000)—failed	to	reach	a	two-
thirds	majority	vote.

Otellini,	however,	was	unfazed,	in	part	because	of	what	happened	to	the	bond	in	the	1990s.	“No	one
used	it,”	he	says.	“People	found	that	trying	to	qualify	for	public	financing,	jumping	through	so	many	hoops
—it	became	very	cumbersome.”	Instead,	developers	and	property	owners	sought	loans	from	the	private
sector,	specifically	from	the	banks	with	which	they	had	already	established	working	relationships	and	had
some	familiarity.

Otellini	then	made	a	bold	move.	He	approached	the	banks	directly.	He	knocked	on	the	doors,	he
says,	of	“every	financial	institution	in	the	city,”	explaining	the	retrofit	ordinance,	the	size	and	rates	of
potential	loans,	inviting	them—with	the	expectation	of	rejection—to	come	to	the	table	and	consider	their
options.	To	Otellini’s	surprise,	they	all	accepted.	“The	overall	message	I	heard	was,	we’re	San	Francisco
companies.	We’ve	chosen	to	invest	here	and	have	our	operations	here.	We	want	to	be	a	part	of	this.”
These	financial	institutions	did	not	stand	to	gain	large	profits	from	the	loans.	Their	agreement	is	at	the
heart	of	resilience:	a	community	or	city	must	be	able	to	tap	its	own	resources	and	make	a	commitment	to
strengthen	itself,	even	if	individual	entities	see	only	a	small	benefit.	But,	in	the	long-term,	whatever
strengthens	a	community	or	a	city	will	likely	strengthen	the	entire	fabric	of	the	network	that	holds	it
together	and	makes	it	run.

In	2013,	Otellini	organized	a	financing	workshop,	inviting	representatives	of	the	banks	and	some
6,000	property	owners	who	had	already	been	informed	by	the	city	of	the	retrofit	ordinance.	It	was	an
opportunity	for	the	two	groups	to	meet,	talk,	establish	relationships,	and	identify	mutually	beneficial
outcomes.	The	workshop	was	such	a	success	that	it	inspired	another,	held	in	2014.	At	this	one,	engineers,
contractors,	manufacturers,	insurance	companies,	and	other	related	services	were	also	invited,	totaling
more	than	120	vendors.	The	goal,	Otellini	says,	is	to	put	together	a	long	list	of	vendors	so	people	have
many	choices	of	individuals	and	firms	to	work	with,	so	they’ll	“be	able	to	call	fifty	different	architects
and	contractors	and	banks.”

Mitigation—from	deciding	what	to	do,	how	to	do	it,	and	then	motivating	and	encouraging	citizens	to
do	it—is	not	an	easy	or	quick	process.	And,	as	Otellini	says,	“Most	people	are	probably	going	to	go	with



the	path	of	least	resistance.”	But,	by	corralling	as	many	stakeholders	as	possible,	from	the	CAPSS
advisory	committee	to	the	financing	and	retrofitting	fairs,	Otellini	and	the	City	of	San	Francisco	are
making	it	easier	for	citizens	to	take	action—mandated	by	the	state	and	city—to	reduce	their	seismic
vulnerability.

Building	resilience	takes	time.	The	ideas	of	rapid	rebound	and	bouncing	back	from	a	disruption	are
valid,	but	rapidity	and	rebound	time	are	relative.	A	structural	element	of	a	building	(such	as	a	beam)	may,
after	deforming	under	load,	return	to	its	original	form	in	a	moment	after	the	load	is	removed.	Even	those
stressed	tectonic	plates	of	the	earth	experience	elastic	rebound	within	a	minute	or	so	after	the	tension	is
released.	But	human	processes	of	change	take	longer.	The	catalyzing	quake	erupted	in	1989,	was	over	in	a
minute,	but	was	followed	by	some	two	decades	of	awareness	building,	assessment,	and	development	of
an	action	plan.	The	Earthquake	Safety	Implementation	Program,	introduced	in	2012,	is	scheduled	for
completion	in	2042—more	than	fifty	years	after	the	Loma	Prieta	quake	collapsed	the	Cypress	Street
Viaduct.	The	takeaway:	you	cannot,	and	should	not,	expect	to	build	resilience	overnight.	“It’s	like
exercise,”	Otellini	says.	“It’s	not	something	you	do	once	and	forget	about.	You	have	to	do	it	every	day,	to
be	constantly	doing	it,	constantly	changing	how	you	do	it.	That’s	how	you	get	ready.”

IMPROVING	TRANSPORTATION:	THE	MEDELLIN	METRO

The	process	of	getting	a	city	like	San	Francisco	ready	for	the	known	threat	of	earthquake	seems
quite	different	from	getting	a	city	like	Medellin	ready	for	the	disruptions	that	come	with	urbanization	and
globalization—including	crime	and	rapid	growth—but,	in	fact,	both	involved	structural	actions.

Over	the	years,	Medellin	had	tried	to	face	its	threats	in	many	ways.	To	reduce	the	chronic	stress	of
crime,	they	had	staged	military	interventions	against	gangs.	They	had	arrested	and	incarcerated	drug
traffickers	and	murderers	until	the	jails	were	bulging,	but	the	inmates	kept	right	on	doing	business	from
behind	bars.

Then	Medellin	focused	on	a	single,	specific	vulnerability	that,	if	addressed,	might	make	the	city
more	ready	to	manage	further	population	growth	and	enable	its	citizens	to	pursue	new	livelihoods	as
businesses	came	in.	The	vulnerability	was	the	lack	of	mobility,	poor	accessibility,	and	extreme	isolation
of	the	poorest	and	most	vulnerable	communities—the	barrios—especially	those	that	had	sprung	up	on	the
steep	hillsides.	We	know	that	fractured	communities	are	vulnerable	ones	and	that	disruptions,	such	as
violent	crime,	affect	them	more	than	others.	Isolated	people	don’t	know	one	another	and	are	less	likely	to
share	information	about	what	is	happening	or	generate	ideas	about	actions	to	take.	Disconnected
communities	can’t	pool	resources	and	have	a	hard	time	coming	together	in	groups	and	are	thus	more
vulnerable	to	being	threatened,	bullied,	terrorized,	and	taken	over	by	gangs.

To	address	this	vulnerability,	Medellin’s	solution	was	to	design	and	build	its	extensive	public
transportation	system.	The	Metro,	which	began	operating	on	November	30,	1995,	has	two	rail	lines,	two
bus	rapid	transit	routes,	and	three	cable	car	lines—small	in	comparison	to	the	transportation	systems	of



cities	like	London	or	Buenos	Aires	or	Tokyo,	but	a	major	infrastructural	development	for	Medellin.2	Now
the	majority	of	residents	have	low-cost	access	to	all	areas	of	the	city	(one	ticket,	valid	for	ninety	minutes,
connects	riders	to	all	transport	modes	and	costs	around	1800	pesos,	or	ninety	cents),	so	they	can	pursue
opportunities	that	were	previously	out	of	reach.

The	Medellin	Metro	is	more	than	a	transportation	network,	it’s	a	striking	example	of	what	is	known
as	“transit-oriented	development”—an	area	that	integrates	transportation	lines	and	stations	with
commercial	enterprises,	private	residences	and	public	housing,	institutions,	and	public	spaces.	The	idea
is	that	mobility	is	fundamental	to	city	life	and	that	transportation	infrastructure	should	be	as	much	a	part	of
the	designed	cityscape	as	are	buildings	and	streets.	The	Medellin	Metro	connects	a	wonderful	sprawl	of
community	centers,	health	clinics,	and	training	and	youth-oriented	facilities,	as	well	as	popular	libraries
located	at	the	main	transfer	stations	of	the	cable	car	network.

With	the	Metro	system	in	place,	Medellin	did	increase	its	readiness	for	growth	and	expansion.
Indeed,	the	Metro	is	a	shining	example	of	the	resilience	dividend:	it	raises	the	level	of	city	life	above	the
baseline	that	residents	were	accustomed	to	even	a	few	years	earlier.	The	characteristics	of	resilience	are
there:	the	assertive	presence	of	the	Metro	demonstrates	the	city’s	awareness	of	the	importance	of	mobility.
The	elements	of	the	system	are	diverse	and	integrated	into	the	look	and	life	of	the	place.

Yet,	even	these	successful	elements	of	the	Medellin	Metro	system	did	not	reduce	the	vulnerability	of
limited	mobility	and	poor	access	in	all	the	city’s	neighborhoods.	The	San	Javier	barrio,	for	example,	was
still	isolated.	Yes,	the	residents	had	much	greater	ability	to	get	around	the	city	than	ever	before—once
they	walked	down	the	hillside	to	the	rail	stations	and	bus	stops	in	the	city	below.	But	the	barrio	itself
remained	disconnected.	It	is	a	huddle	of	close-set	one-	to	three-story	brick	houses	that	seem	almost	to
perch	one	on	top	of	the	other,	their	corrugated	metal	roofs	held	in	place	with	stones.	The	narrow	streets
peter	out	and	become	footpaths	when	the	hill	gets	too	steep.	Climbing	one	of	the	byways	into	the	barrio	is
more	like	a	mountain	hike	than	a	city	stroll.

Its	isolation	had	made	San	Javier	particularly	vulnerable	to	the	disruptions	of	drug	trafficking,
crime,	and	gang	warfare.	For	decades,	San	Javier	had	been	known	as	one	of	the	most	violent
neighborhoods	in	a	violent	district	in	one	of	the	most	violent	cities	in	the	world.	Because	of	its	position,
San	Javier	had	become	a	favored	route	for	drug	traffickers	in	and	out	of	the	city.	The	neighborhood	is	so
densely	built,	so	easy	to	get	lost	in,	and	so	difficult	to	navigate,	gangs	were	able	to	divide	the	area	into
private	turfs	marked	by	invisible	borders	that	residents	simply	had	to	be	aware	of—but	that	police	and
outsiders	usually	were	not.	If	you	entered	the	wrong	zone	at	the	wrong	moment,	even	with	the	most
innocent	of	purposes,	gang	members	saw	that	as	trespass.	Shoot-outs	and	street	killings	were
commonplace.	And	there	was	very	little	to	stop	them.	Police	and	emergency	vehicles	could	not	easily
negotiate	the	streets.

So,	although	the	city	of	Medellin	was	building	its	resilience	through	actions	such	as	building	the
Metro,	neighborhoods	like	San	Javier	were	still	vulnerable.	As	Medellin	became	more	aware	of	such
vulnerabilities	and	the	disruptions	they	could	bring,	it	became	more	evident	that	the	threat	had	to	be	faced.
It	could	no	longer	be	tolerated	as	“just	the	way	things	are.”	Something	had	to	be	done	before	the	situation



in	San	Javier	exploded	and	affected	the	rest	of	the	city’s	advancement.
As	it	turned	out,	the	capacity	was	right	there,	waiting	to	be	developed.	San	Javier’s	geography	made

it	nearly	impossible	to	bring	light	rail	or	bus	rapid	transit	to	the	neighborhood,	but	people	were	used	to
walking—it	was	just	that	the	distances	were	too	great.	It	could	take	a	half	hour	to	get	off	the	hillside.	If
you	held	a	job	across	the	valley,	it	might	take	three	hours	by	foot.

How	can	you	still	walk	but	cut	your	travel	time,	especially	on	a	steep	hill?	Escalators.	There	are	a
number	of	versions	of	the	story	of	how	Medellin’s	escalators	came	to	be—there	are	always	many	parents
to	a	successful	idea.	The	narrative,	at	various	points	along	the	way,	involves	the	efforts	of	neighborhood
residents,	city	officials,	outside	agencies,	and	others.	Local	mothers’	groups	and	a	team	of	engineers	in	the
city’s	planning	department—with	nearly	ten	years	of	evidence	demonstrating	that	public	transit	had
improved	the	lives	of	people	in	many	other	parts	of	the	city—figure	prominently	in	the	story,	as	does	then
Mayor	Sergio	Fajardo.

The	idea	seemed	audacious.	Build	an	escalator	system	into	the	hillside	of	San	Javier	that	would	turn
a	thirty-minute	hike	into	a	five-minute	glide.	Escalators	would	provide	the	hillside	residents	greater
mobility,	give	official	agencies	much	better	access	to	the	neighborhood,	and	better	connect	the	community
with	the	rest	of	the	city,	creating	new	opportunities,	economic	and	otherwise.	Like	the	other	transportation
solutions	the	city	had	built,	it	would	reduce	a	persistent	vulnerability.

The	mayor,	who	had	a	penchant	for	expansive	public	architecture	and	infrastructure	initiatives,
agreed	to	an	investment	in	the	project	that	amounted	to	nearly	$7	million.

The	San	Javier	escalators,	now	considered	the	crown	jewel	of	Medellin’s	transportation	system
(although	not	actually	a	part	of	the	Metro	system	itself),	opened	in	2012	in	a	public	ceremony	that
received	international	press	coverage.	Today	the	tangle	of	footpaths	and	lanes	has	been	augmented	by	a
series	of	six	gleaming	escalators	of	the	kind	you	might	find	in	any	suburban	mall,	that	climb	1,260	feet	up
the	hillside.3	They	are	open	to	the	air	on	both	sides,	shielded	from	the	elements	by	glass	and	orange-
painted	metal	roofs.

The	escalators,	along	with	a	network	of	elevated	lateral	walkways,	have	dramatically	reduced	the
isolation	of	San	Javier’s	residents	and	thus	addressed	an	important	vulnerability	of	the	city	as	a	whole.
The	barrio	is	now	open	to	the	rest	of	Medellin	so	people	can	easily	get	to	jobs	in	the	valley.	The	barrio	is
less	vulnerable	to	gang	activity	and	less	attractive	to	drug	traffickers	who	needed	seclusion	and	counted
on	being	several	steps	ahead	of	the	authorities.	Representatives	of	social	programs	are	more	regular
visitors	to	San	Javier	now	that	access	has	improved.	Community	organizations,	including	the	Red	Cross,
whose	staffers	and	volunteers	avoided	such	places,	have	been	able	to	safely	work	with	the	people	of
Comuna	13.	“Without	the	escalators,	these	groups	and	government	agencies	wouldn’t	come	here	to	work
because	they	had	no	way	in,”	said	one	San	Javier	resident.	“Now,	with	these	institutions	playing	a	role,
we	can	organize	and	coordinate	better	social	programs,	which	have	been	one	of	the	main	drivers	of
change	in	this	neighborhood.”4

***



OTHER	FORMS	OF	INFRASTRUCTURE,	such	as	online	connection,	can	also	improve	access	and	lead	to	better
integration	within	a	neighborhood	or	among	groups.	It	is	hard	to	imagine	a	world	without	the	Internet	or	to
accept	that	our	hyperconnected	wireless	network	could	fail	so	catastrophically	as	to	completely
disconnect	large	networks.	But,	as	we	have	seen,	inundative	flooding	(as	well	as	other	hazards)	can	knock
out	the	electricity	that	powers	our	networks.	What’s	more,	cyber-breaches	can	disrupt	the	technologies
involved	in	transmitting	data	around	the	Internet	and	sever	our	connections.	(Sometimes	the	disruption	is
just	an	accident.	In	2011,	a	woman	digging	for	scrap	copper	severed	a	fiber-optic	cable	with	her	shovel
and	knocked	out	90	percent	of	the	connectivity	for	the	entire	country	of	Armenia	for	about	five	hours.5)

We	have	become	so	reliant	on	the	Internet	as	a	method	of	communication,	a	source	of	information,
and	a	way	to	create	and	maintain	social	connections	that	the	loss	of	connectivity	is	hardly	trivial	in	a
crisis.	What	if	we	could	achieve	some	degree	of	connectivity	without	relying	on	this	global,	distributed,
open—and	highly	vulnerable—network?	That	is	the	intent	of	a	“mesh	network”—a	local	network	of	users
connected	by	a	series	of	routers	and	antennas	installed	on	rooftops	throughout	a	neighborhood,	community,
or	even	a	small	city.	The	network	is	driven	by	its	own	server	and	provides	access	to	whatever
information	is	stored	there.	A	mesh	network	provided	connectivity	for	residents	in	Red	Hook—a
neighborhood	in	Brooklyn—when	Superstorm	Sandy	interrupted	connectivity	there.

The	mesh	platform	also	has	the	potential	to	be	a	powerful	community-building	and	networking	tool
for	areas	in	the	developing	world	that	lack	connectivity	or	have	limited	or	unreliable	access.	The	routers
(which	cost	between	$50	and	$80	each)	are	installed	within	view	of	each	other	throughout	an	area	and
automatically	connect	to	one	another	and	thus	expand	the	network—so	users	can	wirelessly	access	the
mesh	software	and	connect	with	one	another.

Although	in	times	of	normalcy	and	in	areas	of	good	connectivity	the	mesh	network	has	its	particular
advantages	(it	is	a	hyperlocal,	private	network,	and	thus	avoids	many	of	the	security	issues	associated
with	connection	to	the	World	Wide	Web),	in	times	of	crisis	and	disruption	it	could	prove	a	vital	lifeline—
a	backup	communications	and	knowledge-sharing	system—keeping	community	members	in	touch	and
facilitating	communication	that	could	help	people	marshal	resources	and	direct	first	responders	to
community	members	most	in	need.	Although	it	may	not	be	feasible	or	beneficial	to	install	mesh	networks
everywhere,	those	communities	most	vulnerable	to	systems	breakdown	and	those	with	large	gaps	in
connectivity	(or	those	without	access	to	the	Internet	at	all)	might	consider	such	a	network	as	an	important
element	in	improving	readiness.6

RISK	TRANSFER:	INSURANCE	AND	ASSET	PROTECTION

Although	the	retrofits	in	San	Francisco	and	the	escalators	in	Medellin	are	physical	solutions	taken	to
reduce	vulnerability	to	a	specific	threat	in	immediate	and	tangible	ways,	another	medium	through	which
entities	can	reduce	their	risk	for	when	things	go	wrong	is	through	the	purchase	of	insurance.

We	have	already	discussed	the	great	and	growing	cost	of	disruptions	around	the	world,	but	we	have



not	yet	fully	explored	the	essential	question:	Who	pays	for	the	losses	incurred	in	a	disruption?	How?	The
answers	are	not	as	clear	cut	as	you	might	expect.	The	loss	figures	I	cited	earlier	are	for	the	total	loss	in	a
disaster,	but,	depending	on	the	region	and	the	event,	insurance	usually	covers	at	least	a	portion	of	those
amounts.	However,	insurance	is	a	luxury	that	many	in	the	developing	world—or	those	living	in	the
developed	world	but	of	modest	means—cannot	afford	or	do	not	have	access	to	or	forego	because	of
underestimation	of	risk	or	the	perception	they	are	covered	by	government	programs.	The	effect	of	this	can
be	seen	when	comparing	insured	losses	from	disasters	region	to	region.	An	interesting	case	exhibits	itself
when	comparing	two	of	the	largest	storms	in	recent	memory:	Superstorm	Sandy,	which	caused	significant
disruption	on	the	East	Coast	of	the	United	States,	and	Supertyphoon	Haiyan,	which	had	catastrophic
effects	in	the	Philippines	and	Vietnam.	Sandy	caused	$65	billion	in	losses,	while	Supertyphoon	Haiyan
caused	$13	billion.	Nearly	half—$30	billion—of	the	losses	incurred	from	Sandy	were	covered	by
insurance,	while	insurance	covered	less	than	10	percent	of	Haiyan’s	losses.7

There	are	two	factors	at	play.	The	first	is	whose	assets	are	affected	and	what	types	of	assets	they
are.	Supertyphoon	Haiyan	was	the	strongest	tropical	cyclone	ever	to	make	landfall	and	yet	caused
significantly	less	financial	loss	than	did	Sandy.8	That	is,	of	course,	because	Sandy	did	its	damage	to	New
York	City,	whose	GDP	is	$1.3	trillion.9	The	GDP	of	the	entire	republic	of	the	Philippines	is	a	fifth	of	that,
about	$250	billion.10	Where	significant	assets	are	at	stake,	more	is	likely	to	be	lost—and	more	is	likely	to
be	insured.	But,	of	course,	such	assets	are	mostly	tangible	ones	and	do	not	include	lives	lost	or	even
livelihoods	unrecoverable.

The	second	factor	is	the	insurance	market	itself.	“If	you’re	in	a	well-developed	market	like	Japan,”
says	Martyn	Parker,	chair	of	global	partnerships	at	Swiss	Re,	a	global	reinsurance	and	insurance	provider
that	works	with	clients	in	both	the	public	and	private	sectors,	“you	might	see	something	like	40	percent
coverage.”	But	in	countries	like	Pakistan	or	Bangladesh,	Parker	says,	insurance	might	cover	damage	from
earthquakes	and	floods	only	in	single-digit	percentages,	“if	it	even	reaches	one	percent.”11

Overall,	however,	Swiss	Re	has	found	that	insurance	covers,	on	average	over	the	last	three	decades,
about	30	percent	of	total	economic	loss	from	these	natural	disasters,	even	in	the	most	developed	markets.
The	other	70	percent?	“Of	course,”	says	Parker,	“it	falls	to	the	citizens.	It	falls	to	the	corporations.	And	it
falls	to	government	offices,	both	at	the	municipal	and	national	level	as	governments	often	act	as	the
insurer	of	last	resort.”

If	weather	events	and	natural	catastrophes	continue	to	cause	$178	billion	in	annualized	losses—and
they	very	likely	might	cost	more—and	insurance	companies	cover	an	average	of	30	percent	of	these
losses,	the	price	tag	for	citizens,	companies,	and	governments	will	be	almost	$125	billion	per	year
annualized.12	And	that	is	a	best-case	scenario.	Becoming	more	resilient	in	a	turbulent	and	unpredictable
world	will	require	that,	when	disruption	inevitably	strikes,	insurance	coverages	have	been	secured,	so
that	our	cities,	communities,	and	the	people	that	inhabit	them	can	recover	more	rapidly	and	to	lessen	the
public	expenditure	in	the	aftermath	of	disaster	that	may	be	better	applied	to	activities	and	initiatives	that
help	us	build	resilience	before	disruption	strikes.

Insuring	against	disruption	is	a	complex	process,	and	it	involves	a	fair	amount	of	psychology.	As



we’ve	discussed,	it	is	difficult	to	motivate	people	to	spend	now	to	avoid	loss	later	on,	especially	when
there	is	uncertainty	about	the	likelihood	of	a	threat	actually	occurring,	as	there	almost	always	is.	But
insurance	is	a	vital	component	to	readiness,	as	payouts	delivered	when	disruptions	occur	facilitate	an
entity’s	ability	to	respond	to	crisis	in	both	the	immediate	and	long-term	phases	of	recovery	and
restoration.

Because	the	nature	of	disruption	is	changing	and	the	potential	for	loss	is	growing,	the	insurance
industry	will	face	challenges	and	require	changes	in	the	years	ahead.	These	changes,	many	of	which	are	in
process,	will	inevitably	have	wide-ranging	consequences,	which	will	have	varying	impacts	country	to
country,	city	to	city,	person	to	person.

A	startling	example	of	these	changes	and	their	potential	impact	can	be	seen	in	New	York	City	post-
Sandy.	After	that	storm,	the	Federal	Emergency	Management	Agency	was	forced	to	reassess	the	city’s
floodplain	map,	which	had	been	used	to	predict	the	extent	of	potential	flooding	as	well	as	to	calculate	US
National	Flood	Insurance	Program	premiums	and	payouts.	Prior	to	Sandy,	the	map	had	not	been
significantly	updated	since	1983—the	year	it	was	first	released.	For	New	York,	Sandy	was	an
unprecedented	storm:	it	brought	the	largest	surge	ever	recorded	in	Battery	Park,	at	the	southern	tip	of
Manhattan,	of	13.88	feet—the	previous	high	was	10.02	feet,	set	by	Hurricane	Donna	in	1960.	The	surf	in
New	York	Harbor	also	reached	record	heights,	with	a	buoy	measuring	a	wave	at	32.5	feet—the	previous
record,	from	Hurricane	Irene	in	2011,	was	25	feet.13	The	flooding	that	resulted	was	greater	than	anyone
expected,	in	part	because	of	the	outdated	(and	thus	nearly	irrelevant)	floodplain	map.	Clearly,	as	we	have
seen,	awareness	is	critical	for	readiness,	and	updating	all	floodplain	mapping	now,	before	the	next
emergency,	is	crucial	in	the	United	States	and	globally.

In	June	2013,	FEMA	released	an	updated	map,	which	nearly	doubled	the	number	of	structures	and
residents	deemed	to	be	within	New	York	City’s	high-risk	areas.	Some	90	percent	of	those	structures	had
been	constructed	prior	to	their	inclusion	in	the	high-risk	area	mapping	and	therefore	did	not	conform	to
floodplain	building	and	development	standards.14	Cities	and	communities	around	the	world	will	be	forced
to	make	similar	dramatic	reassessments	of	their	risks	and	vulnerabilities,	as	unprecedented	storms
become	the	new	global	norm.

In	light	of	these	changes,	New	York	City’s	Mayor’s	Office	of	Long-Term	Planning	and	Sustainability
engaged	the	RAND	Corporation—a	nonprofit	research	and	analysis	group	with	a	focus	on	improving
policy	and	decision	making—to	analyze	how	flood	insurance	coverage,	the	release	of	the	updated	map,
and	the	new	regulations	would	affect	insurance	coverage	and	rates.

They	found	that,	for	some	people,	the	effect	on	insurance	premiums	will	be	minimal	or,	at	least,
tolerable.	For	residences	built	before	1983—when	the	first	flood	map	was	released—premiums	would
not	change.	In	other	cases,	premiums	may	increase	by	$1,000	to	$2,000.	But	for	those	whose	buildings
were	previously	outside	high-risk	areas	for	flooding	but	now	fall	within	those	zones	in	the	updated	map,
the	increase	in	premiums	will	be	much	steeper.	According	to	the	RAND	Corporation,	this	includes	nearly
30,000	one-	to	four-family	buildings,	and	“a	$429	annual	premium	.	.	.	could	well	rise	to	$5,000	to
$10,000	for	the	same	amount	of	coverage.”15



This	could	be	an	unbearable	economic	burden	for	those	affected.	Roughly	37	percent	of	households
in	owner-occupied	units	within	the	updated	floodplain	have	an	income	of	less	than	$75,000	a	year.	With
an	insurance	premium	of	$5,000,	these	households	would	be	paying	more	than	6.5	percent	of	their	annual
gross	income	on	flood	insurance.	For	comparison,	census	data	indicate	that	the	average	household	in	an
owner-occupied	unit	pays	slightly	less	than	2	percent	of	its	pretax	income	on	housing	expenses	(such	as
insurance	and	repairs),	excluding	mortgages	and	property	tax.16

Although	these	changes	will	dramatically	affect	the	lives	of	individuals	and	families,	it	will	also
come	at	a	cost	to	the	city	itself.	Research	from	other	regions	of	the	country	suggests	that	a	$500	increase
in	insurance	premiums	could	decrease	a	property’s	value	by	as	much	as	$10,000.17	Although	this	may	not
be	the	case	for	New	York	City,	decreases	in	property	value	will	lead	to	decreased	property	tax	revenue—
less	money	will	be	coming	into	a	city’s	coffers.

The	changing	landscape	of	insurance	makes	obvious	the	range	of	inherent	tensions	and	trade-offs
that	are	inevitable	when	developing	land	use	and	building	codes	that	foster	resilience	building.	Some	of
these	deliberations	may	even	drive	cities	and	communities	to	question	their	own	identity,	their	essential
qualities,	when	considering	how	environments—especially	coastal	areas—become	potentially
uninhabitable	or	even	submerged.	How	and	where	will	people	live,	and	will	everyone	be	able	to	(or
should	they	be	prevented	from	or	encouraged	to)	insure	their	individual	assets	if	where	they	live	is	a
threat	to	them	and	makes	their	communities	more	vulnerable?

Of	course,	the	insurance	industry	will	play	a	role	in	how	these	policy	decisions	are	made,	and	it	is
hardly	blind	to	the	coming	challenges	of	our	unpredictable,	volatile	world.	There	are	pockets	of
resilience	activity	that	provide	alternative	and	novel	ways	of	thinking	about	insuring	cities,	their	assets,
and	their	people—exactly	the	kind	of	innovation	needed	from	businesses	if	we	are	to	become	a	more
resilient	world.

Parametric	insurance,	also	known	as	index	insurance,	can	significantly	contribute	to	the	readiness	of
a	country,	city,	community,	organization,	or	person	for	dealing	with	disruption	by	guaranteeing	rapid
payout,	facilitating	a	quick	response	and	recovery.	Such	a	system	allows	communities	to	“put	a	price”	on
their	risk,	says	Parker	of	Swiss	Re,	and	“helps	drive	the	hazard	mitigation	implementation	on	a	large
community	basis,	as	opposed	to	a	citizen-by-citizen	approach.”	Considering	the	ways	that	human
populations	tend	to	create	developments	on	land	with	obvious	vulnerabilities	(although	they	vary	from
region	to	region),	the	purchase	of	parametric	insurance	could	be	a	driving	force	in	the	resilience-building
activities	of	many	communities.

The	unique	feature	of	parametric	insurance	is	that	payout	is	based	on	a	certain	predefined	metric—if
that	threshold	is	reached,	payout	is	automatic.	In	many	cases,	no	postevent	assessment	is	required,	no
adjustors	visit	any	sites,	no	haggling	goes	on	over	settlements,	though	a	proof	of	loss	is	still	required.	So,
for	example,	after	an	earthquake	of	a	certain	magnitude,	at	a	certain	depth,	within	a	geographical	region	or
after	a	storm	produces	certain	wind	speeds	or	certain	storm	surge,	the	insurance	company	cuts	a	check	for
the	insured	“within	days,	not	weeks,”	says	Parker	of	Swiss	Re.

There	may,	of	course,	be	some	negotiation	upfront,	because	the	level	of	payment	is	also	set	in



advance	of	any	disruption.	The	benefit	is	that	those	insured	(whether	governments	or	institutions	as	well
as	individuals)	know	exactly	how	much	money	they	will	receive	if	the	specified	disruption	exceeds	an
agreed-upon	threshold.	The	payout	can	therefore	be	speedy.	An	added	benefit	is	that	the	insured	can
calculate	the	level	of	insurance	protection	in	comparison	to	the	value	of	the	assets	at	risk.	If	the	fixed
payout	of	the	parametric	insurance	does	not	cover	the	full	value	of	the	assets,	the	insured	might	decide	to
seek	additional	coverage	from	a	different	source.

A	downside	of	parametric	insurances	is	that	the	payout	could	fall	short	of	the	total	amount	of	the
loss—just	as	there	is	the	potential	that	the	payout	will	exceed	it.	“We	think	the	benefits	outweigh	the	basis
risk,”	says	Parker.	“Government	has	the	freedom	to	spend	that	money	however	they	wish.	They	can
prioritize	where	the	dollars	go.”

No	city	or	community	or	individual	is	without	risk,	and	the	insurance	industry,	where	it	is	available,
can—indeed,	must—be	a	useful	tool	by	which	entities	can	mitigate	the	potential	costs	of	a	known	threat.
For	that	to	be	the	case,	though,	the	industry	itself—including	public	providers	(such	as	the	National	Flood
Insurance	Program)	as	well	as	private	ones—will	have	to	continue	to	innovate,	offering	new	products	that
are	accessible,	affordable,	and	allow	the	affected	to	decide	how	to	overcome	and	recover	from	a
disruption	in	a	way	that	will	best	facilitate	their	revitalization	and	continued	resilience- building	efforts.

***

PARAMETRIC	INSURANCE	HAS	SUCCESSFULLY	INCREASED	the	resilience	of	farmers	who	make	their	livings
tending	tiny	plots	of	land	in	drought-prone	areas	of	Ethiopia.	The	Rockefeller	Foundation,	along	with
Swiss	Re,	is	a	funder	of	an	experiment	with	parametric	insurance	run	by	the	global	nongovernmental
organization,	Oxfam.	Originally	called	the	Horn	of	Africa	Risk	Transfer	for	Adaptation	initiative,	or
HARITA,	it	is	now	known	as	R4	Rural	Resilience	Initiative.	Farmers	who	were	previously	deemed
uninsurable	can	purchase	weather-indexed	insurance.	When	the	rains	don’t	come,	or	don’t	meet	a	certain
threshold,	growers	know	they’ll	quickly	receive	a	predetermined	payout	or	a	percentage	of	the	value	of
their	insurance.	Droughts	that	once	forced	farmers	to	sell	their	assets—including	valuable	oxen—to	pay
off	small	business	loans	no	longer	devastate	livelihoods	for	years	to	come.

But	it’s	not	just	the	index	insurance	that’s	innovative—it’s	also	HARITA’s	payment	system	and
model	for	reducing	risk.	In	many	villages,	farmers	can	purchase	index	insurance	through	an	existing
government	program	by	working	on	projects	that	mitigate	risk	and	improve	resilience	in	their
communities.	No	cash	is	required	to	purchase	the	insurance.	(This	model	was	proposed	by	one	of	the
farmers.)	They	might,	for	example,	improve	local	irrigation	systems,	create	terraces,	increase
agroforestry,	start	composting	and	gardening,	or	build	soil	bunds,	which	are	channels	dug	into	the	earth	to
direct	water	runoff	so	it	doesn’t	pool	around	plants	or	create	a	destructive	water	surge	on	sloped	fields.
In	this	way,	farmers	buy	insurance	with	their	time	and	labor—which	has	the	further	benefit	of	reducing
their	community’s	vulnerability	and	the	potential	effects	of	the	next	disruption,	whatever	it	might	be.

Farmers	can	also	apply	for	small	loans	from	the	insurance	reserves	at	reasonable	rates	and	use	the



money	to	invest	in	seeds	and	fertilizer	or	equipment,	such	as	irrigation	systems.	More	recently,	HARITA
has	evolved	to	include	a	savings	program	as	well.	On	average,	“farmers	insured	through	HARITA	have
increased	their	savings	and	the	number	of	oxen—the	most	valuable	animal	and	the	main	one	used	to	plow
the	fields—relative	to	uninsured	farmers.”18	The	demand	is	clear:	HARITA	scaled	from	200	households
in	2009	to	more	than	20,365	farmers	in	eighty	villages	in	2013.	Under	its	new	name,	the	R4	Rural
Resilience	Initiative,	the	program	has	expanded	from	Ethiopia	to	Senegal	as	well.19

These	measures—risk	transfer	through	index	insurance,	risk	mitigation	through	risk-reduction
projects,	smart	risk	taking	through	microcredit,	and	risk	reserves	through	savings	groups—improve	the
daily	incomes	of	farmers	in	good	times	and	increase	their	resilience	so	they	bounce	back	more	quickly,
particularly	when	faced	with	predictable	shocks,	a	great	example	of	how	people	with	minimal	assets	and
few	resources	can	realize	the	resilience	dividend.

PRACTICING:	WHAT	COULD	GO	WRONG

No	matter	how	diligent	you	are	in	reducing	vulnerabilities	or	mitigating	threats,	you	cannot	predict	or
prevent	any	and	every	disruption,	so	you	must	also	be	prepared	to	fail	more	safely	and	rebound	more
quickly.	Preparedness	involves	developing	plans	and	protocols	and	practicing	them.	Microemergencies
(minor	disruptions)	can	serve	as	simulations	of	and	practice	for	major	shocks	and	threats.

***

THAT	WAS	THE	THINKING	behind	Quantum	Dawn,	a	financial	catastrophe	simulation,	that	Citi,	the	two-
hundred-year-old	global	financial	institution,	participated	in.	The	bank	is	attuned	to	the	need	for	readiness
and	specific	plans	to	manage	disruptions.	If	banks	go	down,	people	can’t	access	cash,	business	operations
grind	to	a	halt,	and	financial	markets	go	haywire.	If	they	are	vulnerable	to	a	threat,	their	dysfunction	can
create	a	devastating	cascade	of	crises.

Over	the	past	decade,	Citi	has	shifted	its	approach	from	“perimeter- based”	security	(such	as	alerts
and	alarms)	to	a	threat-driven	model	that	predicts	hazards,	assesses	risks,	and	implements	interventions.
Given	the	rapidly	changing	nature	of	the	company’s	digital—and	physical—environments,	Citi	employees
spend	a	great	deal	of	time	understanding	the	business’s	current	situation	while	also	anticipating	new
threats	and	opportunities.

In	July	2013,	Citi	and	some	fifty	other	banks,	along	with	related	institutions	and	agencies,	including
the	Securities	and	Exchange	Commission	and	the	FBI—all	of	which	are	members	of	the	Securities
Industry	and	Financial	Markets	Association	(SIFMA)—engaged	in	an	exercise	called	Quantum	Dawn	2	(a
sequel	to	a	previous	exercise,	Quantum	Dawn,	the	original).	The	goal	of	the	exercise	was	“to	test	incident
response,	resolution	and	coordination	processes	for	the	financial	services	sector	and	the	individual
member	firms	to	a	system- wide	cyber	attack.”20



After	Quantum	Dawn	2	was	complete,	SIFMA	issued	an	after- action	report	stating	that	the	test	“was
completed	successfully	with	robust	engagement	from	all	participants.	The	exercise	successfully	tested
many	of	the	industry’s	processes	and	protocols.	It	raised	awareness	among	industry	participants	about
working	together	in	a	coordinated	manner	to	address	systemic	risk	issues	and	verified	the	critical
importance	of	information	sharing	both	between	firms	and	the	government	as	vital	to	identifying	attacks
and	mitigating	the	impacts.”21

SIFMA	came	up	with	three	findings	and	associated	recommendations.	First,	the	industry	needed	to
“update	its	sector-wide	response	playbook”	to	ensure	better	integration	among	the	“industry	groups,
market	participants,	and	government	agencies.”	Second,	the	industry	needed	to	improve	its	guidelines	and
“decision	frameworks”—decision-making	processes—so	they	can	better	determine	whether	a	cyber-
incident	is	isolated	to	their	institution	or	has	gone	systemic.	(Much	worse.)	Third,	communications	needed
to	be	improved—among	industry	players	(Should	we	close	markets?)	and	with	the	public	(What	does	this
mean	to	you?).22

With	each	imagined	scenario	and	microemergency,	Citi,	and	other	like-minded	institutions,	re-
evaluate	their	structures	and	systems	to	increase	their	readiness.	What	worked	in	the	simulation?	What
were	the	stress	points?	What	could	be	improved?	Each	finding	becomes	an	opportunity	to	discover
vulnerabilities	and	find	ways	to	strengthen	assets.

“The	core	to	resiliency,”	says	Don	Callahan,	Citi’s	head	of	technology	and	operations,	“is
understanding	how	bad	things	can	actually	get	and	then	determining,	is	the	system	designed	to	take	it?
We’ve	got	to	make	sure—in	the	financial	world—that	we’re	anticipating	what	are	the	shocks	we	could
get.”23

***

ALTHOUGH	IT	IS	CRITICAL	to	determine	what	disruptions	are	the	most	likely	to	occur	and	which	ones	would
cause	the	most	damage	if	they	did,	the	best	resilience	plans	also	include	building	capacity	to	rebound
from	what	cannot	be	as	readily	predicted.	On	a	national	level,	in	the	United	States,	recovery	and
resilience	planning	is	the	job	of	FEMA.	In	early	2001,	before	9/11	and	before	Katrina,	FEMA	named	the
three	catastrophes	that	were	most	likely	to	befall	the	United	States:

•	A	terrorist	attack	on	New	York	City

•	A	major	earthquake	in	San	Francisco

•	A	hurricane	that	would	overwhelm	New	Orleans24

Within	four	years,	two	of	those	scenarios	were	realized.	There	is	plenty	of	debate	and	recrimination	over



why,	if	we	were	so	aware	of	the	urgency	of	these	threats,	we	were	not	more	ready	for	them.
In	the	case	of	New	Orleans,	it	had	been	clear	for	years,	decades	even,	that	the	city	faced	a	grave

threat	of	being	overwhelmed	by	a	storm—FEMA’s	ranking	was	not	a	big	surprise.	Indeed,	when	Katrina
approached	New	Orleans	in	late	August	2005,	it	seemed	that	almost	everybody	was	well	aware	of	just
how	devastating	the	effects	of	such	a	powerful	storm	might	be—the	authorities	and	governing	bodies	of
the	city,	members	of	state	and	federal	government,	climatologists,	ecologists,	city	planners,	and	countless
others,	including	city	residents.

Why,	then,	was	the	city	not	more	ready	to	respond?
One	reason	is,	as	Barry	Scanlon,	formerly	of	Project	Impact,	puts	it,	“Mitigation	isn’t	sexy.”25	In

other	words,	it	can	be	tough	to	get	people	to	focus	on	developing	readiness	plans	and	conducting	response
exercises.	But	New	Orleans	had	actually	been	working	on	readiness	since	1999,	after	Louisiana	narrowly
escaped	the	powerful	Hurricane	Georges	in	September	1998.	The	City	of	New	Orleans	worked	together
with	the	Louisiana	Office	of	Emergency	Preparedness	(LOEP),	FEMA,	and	other	organizations	to	assess
the	effect	that	Georges	could	have	had	on	the	city	had	it	actually	struck.	They	concluded	that	it	might	have
been	disastrous.26

Despite	growing	concern	about	the	gravity	of	the	situation,	it	took	almost	four	years	to	create	a
proposal	to	develop	a	plan	and	to	gain	funding	for	it.	Meanwhile,	the	magnitude	of	the	threat	was
becoming	more	widely	understood.	According	to	a	FEMA	assessment	in	2003,	a	storm	in	the	area	could
become	“a	disaster	of	cataclysmic	proportion”	that	would	require	“massive	federal	assistance”	and	first
responders	and	their	families	could	well	become	“victims”	themselves.27

But	it	wasn’t	until	May	2004	that	FEMA	finally	contracted	for	the	development	of	the	plan.	The
approach	was	to	conduct	a	live	exercise,	called	Hurricane	Pam,	that	would	simulate	the	response	to	a
catastrophic	hurricane.	The	simulation	scenario	the	group	had	proposed	detailed	a	storm	that	was	eerily
close	to	the	eventual	reality	of	Katrina:	an	eighteen-foot	storm	surge	overtopping	and	breaching	levees;
the	city	of	New	Orleans	under	fourteen	to	seventeen	feet	of	water;	as	many	as	half	a	million	residents
stranded;	thousands	of	people,	without	access	to	any	form	of	private	transportation,	unable	to	“self-
evacuate”;	and	“97	percent	of	all	communications”	dysfunctional.28	FEMA,	however,	specified	that	the
Hurricane	Pam	exercise	should	focus	on	“post-landfall	and	recovery	issues”	including	search	and	rescue,
sheltering,	and	temporary	housing,	rather	than	on	evacuation.29	They	did	not	address	the	topics	that	we
have	seen	are	so	important	to	a	resilient	response:	leadership,	continuity	of	government	operations,	and
situational	awareness	through	communications	and	feedback	loops.	The	lessons	from	the	exercise	would
be	incorporated	into	a	master	plan.30

Starting	in	July	2004,	more	than	three	hundred	federal,	state,	and	local	officials	participated	in	a
series	of	hurricane	workshops,	the	last	of	which	was	held	in	August	2005,	just	days	before	Katrina	made
landfall.	When	Katrina	did	hit	on	August	29	there	were	many	infrastructural	failures,	but,	as	bad	as	they
were,	the	key	weaknesses	of	response	were	in	precisely	the	issues	that	did	not	get	covered	in	the
Hurricane	Pam	exercise.	And	the	issue	that	was	most	clearly	specified—the	evacuation	of	people	without
access	to	private	transportation—was	the	one	that	came	to	symbolize	the	inadequacy	of	the	response.



These	were	the	ones	who	ended	up	stranded	on	rooftops,	who	drowned,	or	who	endured	the	conditions	of
the	temporary	sheltering	in	the	Superdome	and	eventually	had	to	be	rescued	by	the	Coast	Guard.

The	response	was	such	that	the	US	House	of	Representatives	was	prompted	to	conduct	an	inquiry
into	what	went	wrong	and	why.	It	declared,	in	a	report	released	in	early	2006,	that	it	was	a	“failure	of
initiative.”31	This	story	makes	the	point	that	planning—including	the	live	execution	of	well-designed
exercises—may	not	be	sexy,	but	it	can	be	a	matter	of	life	and	death.

***

ALTHOUGH	WE	CAN	SEE,	in	hindsight,	the	shortcomings	of	the	Hurricane	Pam	exercise,	there	are	many
examples	of	practices	and	preparations	with	excellent	outcomes.	Some	of	the	most	interesting	of	these	are
ones	that	follow	a	basic	resilience	practice:	they	pick	up	on	existing	programs,	organizations,	and	events
that	can	be	leveraged	to	teach	and	build	resilience.	San	Francisco	is	a	leader	in	this	regard.

Each	year	during	Columbus	Day	weekend,	nearly	one	million	people	gather	on	the	edge	of	San
Francisco	Bay	to	celebrate	Fleet	Week,	a	tradition	that	dates	to	1908	and	was	revived	in	1981.	While
members	of	the	US	Navy,	Marine	Corps,	and	Coast	Guard	display	their	skills	and	enjoy	the	city,	residents
take	the	opportunity	to	tour	the	docked	ships,	watch	demonstrations,	and	marvel	at	intricately
choreographed	air	shows.

With	so	many	responders—both	civilian	and	military—gathered	in	one	spot,	organizers	recognized
the	opportunity	Fleet	Week	presented	and	turned	it	into	a	large-scale	preparedness	event.	Starting	in	2010,
joint	humanitarian	and	disaster	response	exercises	were	undertaken	by	military	officials,	firefighters,
police	officers,	EMTs,	emergency	managers	(including	the	San	Francisco	Department	of	Emergency
Management),	and	other	local,	state,	and	federal	leaders.	Through	exercises,	seminars,	and
demonstrations,	they	plan	for	the	uncertain,	under	uncertain	circumstances.

In	2011	officials	conducted	a	tabletop	exercise—a	relaxed	discussion	analyzing	an	imagined
emergency	response	scenario—during	which	responders	assessed	the	medical	response	forty-eight	to
seventy- two	hours	following	a	hypothetical	7.9	magnitude	earthquake	along	the	San	Andreas	Fault.	Using
only	existing	knowledge	and	assets,	the	diverse	group	worked	through	the	management,	health,	operations,
transportation,	and	logistical	issues	they	would	encounter	while	setting	up	and	operating	a	badly	needed
field	hospital.	In	the	process,	they	identified	weak	spots	in	their	plan,	including	resource	deficiencies,
communications	problems,	knowledge	gaps,	and	other	vulnerabilities.	They	also	began	building	the
relationships	that	will	be	critical	for	supporting	one	another	when	crisis	arrives.

The	exercises,	seminars,	and	discussions	are	not	earthquake	specific—others	focus	on	urban	search
and	rescue,	medical	exchanges,	and	the	role	of	elected	officials,	social	media,	and	the	private	sector	in
disaster	response—nor	are	they	limited	to	official	responders.	Fleet	Week’s	curriculum	also	includes
training	programs	designed	to	help	the	community	improve	logistical	coordination,	communication,
operations,	and	leadership.

Resilience-building	methods	can	be	learned	by	anyone,	and	Fleet	Week	creatively	takes	advantage



of	this	fact.	Consider:	are	there	programs	in	your	community	that	might	lend	themselves	to	a	bit	of	creative
adaptation	in	the	name	of	resilience	education?

***

TO	CLOSE	THE	LOOP	on	San	Francisco	and	its	preparedness	activities,	we	need	to	take	a	brief	look	at	its
emergency	web	platform,	SF72,	and,	in	particular,	how	it	was	developed.

When	the	SF	DEM	began	conversations	about	how	to	increase	its	citizens’	readiness	for	disruptions
—whether	it	be	earthquake,	heat	waves,	drought,	or	fire—they	decided	they	didn’t	want	to	do	it	the	“old
way”—a	one-off	campaign	about	awareness	or	readiness	to	a	specific	threat	or	problem.	Alicia	Johnson,
the	city’s	resilience	and	recovery	manager,	remembers	an	early	conversation	she	had	with	Rob	Dudgeon
and	other	members	of	the	SF	DEM	team.	“Forget	this	campaign	thing,”	she	said.	“That’s	boring.	We	did
that.	It’s	not	working.	We	should	change	the	culture	of	preparedness.”32

How	does	one	go	about	changing—or	even	affecting—culture?	Dudgeon	knew	that	to	do	so	SF
DEM	would	need	outside	help.	But	he	wanted	to	work	with	a	partner	skilled	in	communicating	with	the
general	public,	rather	than	a	firm	expert	at	dealing	with	professionals	in	the	disaster	and	emergency
fields.	Johnson	looked	no	further	than	San	Francisco	and	the	design	firm	IDEO,	globally	recognized	for	its
human-focused	approach	to	design	and	innovation.	After	finalizing	a	contract	between	IDEO	and	the	city
—which	required	some	work	and	persistence	on	Johnson’s	part,	as	these	public-private	agreements	can
be	difficult	to	secure—the	team	went	to	work.	“The	most	important	thing	we	did,”	says	Dudgeon	in
retrospect,	“was	not	hire	emergency	managers.”

IDEO	began	the	process	as	it	always	does	in	its	projects,	with	qualitative	research—three	weeks	of
in-depth	interviewing	and	talking	with	people	in	many	neighborhoods	and	communities	in	San	Francisco,
getting	a	sense	of	the	city’s	current	“culture	of	preparedness,”	asking	questions	such	as:	What	does	an
emergency	mean	to	you?	What	does	it	mean	to	be	prepared?	What	or	who	is	in	your	community?

From	this	assessment	period,	says	Kate	Lydon,	IDEO’s	public	sector	portfolio	director	and	lead	on
the	SF72	initiative,	came	a	set	of	insights.	“The	foundational	insight,”	she	says,	“is	that	preparedness—
and	resilience—are	about	human	connections.	It	isn’t	about	one	person	having	all	the	supplies	they’ll	ever
need	for	every	possible	circumstance;	instead,	it’s	about	everyone	having	a	few	key	items	but,	more
importantly,	having	an	active	network	of	people	that	they	can	share	with	and	get	help	from.”33

“Preparedness,”	says	the	SF72	platform	they	eventually	created,	“is	all	about	people.”34	So	although
the	site	does	recommend	a	simple	list	of	emergency	supplies	to	have	on	hand—including	water,
nonperishable	foods,	a	fire	extinguisher,	and	flashlight	(and	a	bottle	of	wine!)—to	last	seventy-two	hours
(the	time	it	might	take	to	be	reached	by	official	aid	or	otherwise	assisted	by	overburdened	emergency
services),	its	emphasis	is	on	the	connections	and	networks	you	already	have	in	place,	from	social	media
platforms	such	as	Facebook	or	Nextdoor—a	neighborhood-by-neighborhood	connectivity	tool—to	the
members	of	your	running	club,	your	coworkers,	and	the	friends	and	family	you	have	on	speed	dial.

“In	an	emergency,”	says	Dudgeon,	“people	do	what	they	did	yesterday.”	SF72	wanted	to	break	away



from	the	fear-based	messaging	so	often	associated	with	preparedness	activities,	and	it	does	it	very
pointedly	by	telling	visitors	to	the	site:	You’re	more	prepared	than	you	think.	You	know	your	networks,
your	connections;	you	can	fill	in	holes	in	your	emergency	supplies	on	your	next	errands	run.	Readiness,	as
SF72	knows,	is	about	readiness	to	help	each	other	and	to	receive	help	from	others.	A	line	on	the	site
reads	as	follows:	“actual	emergencies	look	more	like	people	coming	together	than	cities	falling	apart.”



9.	Responsiveness:	Social	Cohesion	Is	the	First	Responder

NO	MATTER	HOW	AWARE	AND	READY	we	may	be,	things	still	go	wrong,	and	disruptions	often
confound	all	our	plans	and	preparations.	Our	capacity	to	respond	to	a	disruption,	therefore,	not	only
depends	on	how	ready	we	are	but	also	on	the	quality	of	our	social	cohesion,	because	it	is	usually	friends,
neighbors,	colleagues—and	often	strangers—who	respond	first.	In	this	chapter,	we’ll	see	what	that	meant
after	the	Boston	bombings,	the	explosion	in	Halifax,	and	in	an	unexpected	cascade	of	disruptions	in	Surat,
India.

AN	UNEXPECTED	CASCADE:	FLOOD	THEN	PLAGUE

Surat	is	an	ancient	city,	settled	in	the	eighth	century	on	a	bend	near	the	mouth	of	the	Tapi	River,	which
flows	west	from	central	India	and	empties	into	the	Arabian	Sea.	“This	is	a	city	of	very	great	trade,”	wrote
Duarte	Barbosa,	a	Portuguese	writer	and	explorer,	in	1513.1	For	centuries,	the	river—and	the	streams	and
tidal	creeks	that	feed	into	it—would	swell	during	the	rainy	monsoon	season	(May	through	October)	and
often	overflow	its	banks.	The	minor	floods	were	an	inconvenience.	The	major	ones—which	came	every
two	to	four	years—caused	damage,	disruption,	death,	and	disease.	Malaria,	carried	by	the	mosquitoes	that
bred	in	the	standing	pools	of	water	left	by	the	flood,	was	commonplace.

Surtis	have,	therefore,	long	been	aware	of	the	threat	of	flood	and	have	installed	floodgates	and	other
protections	at	various	times	in	their	history.	They	learned	to	recognize	when	conditions	suggested	a	flood
was	likely,	grew	accustomed	to	moving	to	higher	ground	when	the	water	began	to	rise,	and	became	used
to	cleaning	up	after	it	had	receded	a	day	or	two	later.

But,	in	1994,	Surat	was	not	so	aware	of	new	vulnerabilities	to	flood.	(One	of	the	reasons,	as	we
shall	see,	was	the	presence	of	a	new	dam,	the	Ukai,	which	provided	a	sense	of	security	that	was	not
completely	warranted.	Just	as	we	saw	in	Tulsa,	dams,	for	all	their	infrastructural	benefits,	also	cause
considerable	disturbance	to	the	social	and	natural	ecosystems	they	touch.)	In	August	1994,	the	monsoon
rains	were	heavy	in	the	state	of	Gujarat,	where	Surat	is	located.	Toward	the	end	of	the	month,	the	Tapi
swelled,	flooding	fields	and	villages	all	along	its	course,	and	boiled	up	over	its	banks	in	Surat.	A	large
area	of	the	city	was	awash	with	river	water,	which	ran	as	deep	as	eight	feet.

The	flood	itself	was	not	the	worst	Surat	had	seen—the	crisis	passed	and	the	water	subsided	as	it
always	did,	but	it	left	Surat’s	buildings	and	streets	littered	with	mud	and	filth.	The	carcasses	of	drowned
animals	lay	strewn	and	rotting	in	the	summer	sun,	rats	ran	through	the	streets,	and	fleas	and	mosquitoes
filled	the	air.2

As	before,	Surat	might	have	dealt	with	the	water,	attended	to	the	damage,	accomplished	the	cleanup
as	it	always	had,	and	returned	to	business,	but	recovery	was	complicated	by	the	outbreak	of	an



unidentified	illness.	The	first	cases	appeared	in	early	September,	in	an	area	of	the	city	largely	populated
by	migrants	and	where	water,	sanitation,	and	drainage	systems	were	in	poor	condition.	Word	of	the
disease	spread	quickly	through	the	city.	Victims	were	coughing	up	blood.	They	had	trouble	breathing.
Some	had	already	died.





Dr.	Vikas	Desai	was	on	the	faculty	of	the	medical	college	in	Surat	at	the	time.	She	remembers
receiving	an	urgent	call	from	city	volunteers	who	were	willing	to	go	into	affected	areas	and	distribute
antibiotics	but	needed	advice	on	what	precautions	to	take.	Desai	needed	to	know	what	the	illness	was,	but
public	health	officials	weren’t	sure.	Not	malaria.	One	possible	diagnosis	was	striking	but	unsettling—
plague.

As	more	fell	ill	and	died,	that	diagnosis	became	increasingly	likely,	and	word	spread	that	Surat	was
in	the	midst	of	a	plague	epidemic.	Health	officials	and	health	experts	engaged	in	a	public	debate	about	the
problem.	Yes,	the	infection	appeared	to	be	caused	by	the	Yersinia	pestis	bacteria,	which	is	transmitted	to
humans	by	fleas	that	have	been	feeding	off	the	blood	of	infected	rodents.3	But	no	diagnosis	was	definitive
or	conclusive.	The	media	followed	the	story	closely.

The	people	of	the	city	did	not	know	what	to	think.	They	lost	trust	in	the	public	health	officials	and
city	authorities.	Many	went	to	private	doctors	in	search	of	help,	but	some	private	clinics,	having	no
experience	with	plague	and	unable	to	address	the	high	demand,	closed	their	doors	and	refused	treatment
altogether.

The	community	began	to	fall	apart.	Many	of	Surat’s	migrants	fled	the	city.	“People	were	running
away,”	Desai	remembers.4	In	two	days,	some	200,000	residents	fled	the	city	of	1.6	million.5	The	life	and
work	of	the	place	ground	to	a	halt.	With	few	workers	left	in	town,	factories	shut	down,	and	some	stayed
closed	as	long	as	a	month.

A	few	cases	of	the	disease	were	reported	in	areas	beyond	Surat’s	city	limits,	fueling	fears	that	all	of
India	could	became	engulfed	in	crisis.	Ashvin	Dayal,	who	is	The	Rockefeller	Foundation’s	managing
director	for	Asia	and	leader	of	the	Asian	Cities	Climate	Change	Resilience	Network	(ACCCRN)
initiative,	was	living	in	Delhi	at	the	time.	“It	was	big	news,”	he	says.	“Trains	coming	in	to	Delhi	from
Surat	were	being	stopped.”6	According	to	a	2011	report	by	the	Institute	for	Social	and	Environmental
Transition,	“Some	countries	banned	imports	of	food	grains	from	India,	some	foreign	airlines	suspended
flights	to	the	country	and	passengers	from	India	to	other	countries	were	quarantined.”7

After	dithering	over	the	diagnosis	was	done,	Surat	responded	admirably.	The	city	sprayed
insecticides	to	kill	the	fleas,	distributed	penicillin	and	tetracycline	(both	antibiotics)	throughout	the	city,
unclogged	drains,	and	cleared	streets.	Two	weeks	after	the	flood	came,	the	outbreak	subsided,	there	were
no	more	fatalities,	and	the	crisis	came	to	an	end.	The	threat	of	a	national	epidemic	did	not	materialize.
With	time,	those	successes	became	known,	but	the	damage	had	been	done—Surat	was	known	as	Plague
City.	“Our	economy	suffered,”	says	Dr.	Desai.	“Our	trade	suffered.	Health	suffered.	We	got	a	bad	name.”

The	plague	awakened	Surat	to	its	vulnerabilities,	particularly	the	stress	of	rapid	urbanization	and
city	growth.	They	found	their	response	infrastructure—both	social	and	physical—lacked	integration	and
coordination.	There	were	insufficient	feedback	loops.	There	was	no	clearly	defined	process	for	citizens
to	report	cases	of	the	illness.	No	agency	established	a	central	collection	point	for	information	about	what
was	going	on.	Public	officials	were	not	connected	to	leaders	of	private	medical	facilities.	As	Desai	puts
it,	“There	was	no	ownership	of	the	city.”	In	the	middle	of	their	crisis	response,	no	one	was	responsible.



CRISIS:	THINGS	GET	OUT	OF	CONTROL

No	matter	how	well	you	have	assessed	your	vulnerabilities,	no	matter	how	much	mitigation	you	have
done,	no	matter	how	prepared	you	think	you	may	be,	things	still	can	go	wrong.	Sometimes	terribly	so.

When	Surat	experienced	the	plague	outbreak	in	1994,	the	city	was	aware	of	its	main	vulnerability—
flood—but	it	was	hardly	prepared	for	the	cascading	disruptions	it	experienced	beyond	the	known	threat:
infrastructure	collapse,	inability	to	manage	disease,	government	disarray,	breakdown	of	social	cohesion.

Those	two	weeks	in	Surat	amounted	to	a	crisis—the	most	acute	period	of	a	disruption.	The	scope,
duration,	and	nature	of	a	crisis	period	can	vary	dramatically,	but	it	is	easy	to	recognize.	Normal
functioning	is	shattered.	People	(and	other	living	things)	are	in	real	and	immediate	danger.	Systems	are
knocked	out	or	overwhelmed	or	collapse.	People	are	uncertain	of	what	is	happening	and	don’t	know
exactly	what	to	do.	Fear	rises	and	primal	instincts	kick	in.	The	situation	is	unstable,	uncertain,	and	not
fully	in	control.

The	crisis	period	is	almost	always	marked	by	a	well-defined	moment—a	few	seconds	or	minutes
when	the	disruption	is	at	its	worst,	a	signal	event	that	evinces	shouts	and	screams	or	eerie	silence,	causes
a	blizzard	of	tweets,	overloads	cell	phone	networks,	makes	headlines.	People	run	or	freeze.

Barry	Dorn	and	Eric	McNulty	of	the	National	Leadership	Preparedness	Initiative	at	Harvard	refer	to
the	acute,	precipitating	moment	of	a	crisis	as	the	“boom”	event.8	This	is	when	the	bomb	explodes,	the
building	topples,	the	shots	are	fired,	the	levee	breaches,	the	fire	erupts	into	a	conflagration,	when	word
comes	through	that	a	dozen	disease	victims	have	died.	It	is	the	time	when	the	most	basic	questions	may	be
difficult	to	answer.	What	is	the	problem?	Who	is	at	risk?	What	actions	should	be	taken?	How	can	we
quickly	return	to	normal	function?	Who	will	take	responsibility	for	what?

To	build	resilience,	you	need	to	understand	that	response	always	involves	many	elements:	the
actions	of	individuals	and	communities,	the	deployment	of	tools	and	technologies,	the	work	of	unofficial
or	ad	hoc	groups	that	form	in	the	thick	of	the	crisis,	and,	of	course,	official	first	responders	and	agencies.
All	play	important	roles,	all	their	contributions	are	most	effective	when	well	integrated,	and	their	roles
and	responsibilities	shift	over	time	as	the	crisis	worsens	or	abates.

When	we	think	about	emergency	situations,	we	often	think	primarily	about	the	role	of	the	official
emergency	handlers,	the	agencies	and	services	that	are	often	called	“first	responders,”	and	the	tools	and
technologies	they	use.	I	will	discuss	both	of	those,	but	it’s	essential	to	recognize,	just	as	Rob	Dudgeon
learned	in	the	Loma	Prieta	quake,	that	“regular”	people	are	just	as	important	in	responding	to	a	crisis	as
are	members	of	police,	fire,	and	ambulance	forces.	In	almost	every	case,	your	neighbors,	fellow	workers,
family	members,	or	passersby	will	be	the	very	first	people	on	the	scene	and	the	ones	who	will	take	the
quickest,	and	sometimes	most	important,	actions—and	they	may	also	be	the	ones	who	continue	to	respond
to	the	needs	of	others	long	after	the	acute	moment	has	passed.

INDIVIDUALS	TAKE	CARE	OF	EACH	OTHER



In	getting	through	a	crisis,	people	rarely	do	or	can	act	alone.	They	help	each	other	in	all	kinds	of	ways—
rescuing,	sheltering,	informing,	tending,	comforting.	Such	behavior	rarely	involves	acts	of	heroism
however	much	the	media	prefers	such	portrayals.	People	generally	behave	in	a	crisis	as	they	have	always
behaved.	During	the	Boston	bombings,	it	was	often	noted	that,	in	the	seconds	after	the	first	blast,	some
bystanders	rushed	toward	the	wounded	who	lay	near	where	the	explosion	had	taken	place,	while	others
turned	and	ran	away	from	the	scene.

What	was	happening?	Why	did	those	people	behave	as	they	did?	Such	responses	are	affected	by
basic	brain	function	as	well	as	by	readiness	and	people’s	learned	capacity	for	dealing	with	crisis
moments.

As	Dorn	and	McNulty	describe	it,	the	brain	operates	using	three	networks	of	circuits.	In	the	survival
circuit,	the	“basement,”	our	primal	responses	lie:	fear,	fight,	or	flight.9	The	well-known	“fight- or-flight”
response	was	first	articulated	in	1932	by	Walter	Cannon,	the	American	physiologist.	It	is	also	known	as
the	“acute	stress	response,”	and	the	basic	idea	is	that	“animals	react	to	threats	with	a	general	discharge	of
the	sympathetic	nervous	system”—a	basic	physiological	reaction.10	In	the	boom	moment,	for	example,
fear	overrides	everything.	“You	have	no	control	of	it,”	Dorn	says.11

This	age-old	response	helps	protect	us	from	danger,	gets	us	out	of	bad	situations,	energizes	us	to
take	action.	However,	the	basement	of	the	brain	is	“a	terrible	place	to	make	decisions,”	says	Dorn.	When
in	the	grip	of	fear,	key	aspects	of	resilience—increasing	awareness	and	gathering	information,
considering	diverse	options,	developing	integrated	responses—are	overridden.

We	can’t	prevent	the	fear	reaction	after	a	boom	moment,	but	we	can	develop	ways	to	get	ourselves
out	of	it	as	quickly	as	possible.	What’s	needed	is	some	kind	of	protocol	or	behavior	that	kicks	the	mind
out	of	the	basement	and	activates	the	“routine”	circuit	network	that	Dorn	and	McNulty	call	the	repository
where	you	store	“all	your	ways	of	doing	things.”

The	routine	circuits,	in	other	words,	are	where	you	keep	your	preparedness,	your	knowledge	of
what	to	do	in	certain	situations.	You	reach	into	the	mind’s	metaphorical	toolbox	and	grab	something	that	is
already	there.	Dorn,	for	example,	is	a	physician.	When	faced	with	a	situation	that	looks	like	a	cardiac
arrest,	he	is	able	to	cut	his	fear	moment	short.	He	reaches	into	his	toolbox	for	a	well-known,	five-step
protocol	and	follows	the	steps	methodically,	without	deviation.	This	enables	him	to	respond	almost
immediately,	gets	him	beyond	fear	and	out	of	the	basement.	Aircraft	pilots	have	a	mantra—aviate,
navigate,	communicate—which	keeps	fear	at	bay	when	faced	with	a	crisis	situation	in	flight.	Repeating
the	mantra	gets	them	out	of	the	basement	and	into	the	toolbox	where	they	have	access	to	a	whole	range	of
protocols	and	checklists	they	can	follow	to	assess	their	situation	and	determine	the	best	options	for	action.

An	effective	get-out-of-the-basement	protocol	might	be	something	completely	personal	and	even
unrelated	to	the	emergency.	It	could	be	a	behavior,	like	rapidly	tapping	your	knees.	“It	may	be	three	deep
breaths,”	McNulty	says.	“It	doesn’t	matter	what	it	is.	But	you	should	have	something	you	can	go	to	as	a
trigger	script	to	reset	your	brain.	Something	that	can	get	your	brain	out	of	survival	mode	and	into	thinking
mode.”

You	need	to	already	have	the	tools	in	the	toolbox,	of	course,	before	the	crisis	arrives,	and	there	are



many	protocols	for	emergency	readiness	and	response	available.	People	who	have	even	the	most	basic
protocols	in	mind	fare	better	in	a	boom	moment	and	the	crisis	that	may	follow,	even	if	the	event	is	not	the
one	for	which	the	protocol	was	developed.	Research	shows	that	something	as	simple	as	checking	the
location	of	the	exits	in	an	aircraft	or	hotel	can	cause	you	to	respond	faster	and	better	if	things	go	wrong.
Indeed,	as	Alicia	Johnson	of	SF	DEM	says,	“The	more	complex	your	response	plan	is,	the	less	likely	you
are	to	actually	implement	it.”12

Once	you	have	begun	to	respond	to	a	crisis	situation	with	a	tool	or	protocol,	your	brain	is	much
more	able	to	rise	to	the	third	level,	which	Dorn	and	McNulty	call	the	“laboratory”—the	cortex,	the	most
highly	evolved	part	of	the	brain,	which	is	responsible	for	complex	thinking	and	problem	solving.	This	is
where	the	characteristics	of	resilience	really	come	into	play.	You	draw	on	your	capacity	to	increase
awareness,	to	gather	and	analyze	information,	to	draw	on	diverse	options	and	alternative	actions,	to
adapt,	to	self-regulate,	and	to	formulate	integrated	responses	and	take	coordinated,	inclusive	action.

In	crisis	situations,	we	see	how	difficult	it	can	be	for	people	to	get	out	of	the	basement	and	how
important	the	protocols	and	tools	can	be	for	both	official	and	unofficial	responders.

***

THERE	IS	ANOTHER	FORM	of	response	to	stress	and	shock	that	has	been	discussed	in	the	past	two	decades
known	as	“tend-and-befriend.”	This	response	is	generally	more	associated	with	females	than	with	males,
although	not	unknown	in	men,	and	refers	to	the	tendency	to	affiliate	with	other	people	in	times	of	stress	to
come	together	rather	than	to	fight	or	to	run	away.	Shelley	Taylor,	the	UCLA	psychologist	who	is	most
closely	associated	with	defining	the	response,	writes,	“Human	female	responses	to	stress	(as	well	as
those	of	some	animal	species)	are	not	well	characterized	by	fight-or-flight,	but	rather	are	more	typically
characterized	by	a	pattern	we	term	‘tend-and-befriend.’”	Females	respond	to	stress	by	“affiliating	with
social	groups	to	reduce	risk.”	This	hormonal	response	is	likely	associated	with	the	female’s	role	as
mother	and	caregiver	of	children.	“The	demands	of	pregnancy,	nursing,	and	infant	care	render	females
extremely	vulnerable	to	external	threats,”	Taylor	writes.	“Should	a	threat	present	itself	during	this	time,	a
mother’s	attack	on	a	predator	or	flight	could	render	offspring	fatally	unprotected.”13

When	this	impulse	comes	into	play	in	a	crisis	situation,	it	can	be	both	helpful	and	may	also	lead	to
poor	decision	making	or	gaps	in	situational	awareness.	The	brain	basement	of	the	“tend-and-befriend”
response	looks	different	from	that	of	“fight-or-flight,”	but	it	is	still	not	a	place	where	all	your	tools	and
creative	powers	are	available,	as	Jenny	Chung	found	out	on	the	day	of	the	Boston	Marathon	bombings.

Jenny	doesn’t	remember	falling	to	the	ground	at	the	finish	line	of	the	Boston	Marathon	after	the
bomb	went	off,	but	that	is	where	she	was	when	her	friend	Rekha	Drew	found	her	just	minutes	after	the
first	explosion	rocked	Boylston	Street.	Jenny,	a	thirty-six-year-old	eighth-grade	social	studies	teacher	at
the	Putnam	Avenue	Upper	School,	a	public	middle	school	not	far	from	the	bombing	site,	had	gone	with	a
group	of	six	companions	to	cheer	on	a	friend	who	was	running	the	race—her	first	marathon.

Rekha	helped	Jenny	up.	Both	were	dazed,	confused,	unsure	of	what	had	happened.	Jenny	made	a



quick	self-assessment	and	decided	she	was	OK,	even	though,	as	it	turned	out,	she	wasn’t.	She	could	walk,
at	least.	Rekha	looked	around	and	saw	that	many	others	could	not.	Jenny’s	primary	concern,	however,	was
for	Rekha	who,	at	forty- three,	was	pregnant	with	her	first	child.

Now	police	officers	were	on	the	scene,	following	their	protocols.	“We	were	instructed	to	get	out,”
Jenny	says,	but	they	had	to	find	their	friends	first.	They	reunited	with	four	of	them,	but	one	was	still
missing.	The	friends	agreed	that	Jenny	would	walk	with	Rekha	to	Rekha’s	apartment	in	Boston’s	South
End,	about	a	mile	away.	The	rest	would	search	for	their	missing	friend.	(They	eventually	found	him,
injured	but	stable	and	OK,	and	got	him	to	a	hospital.)

As	they	walked	toward	the	South	End,	Jenny	began	to	realize	that	something	was	not	right.	“I
definitely	felt	like	something	had	hit	me,”	she	says.14	Perhaps	it	was	the	action	of	walking	that	got	her
brain	out	of	its	primal	mode	or	maybe	it	was	focusing	on	a	single,	defined	action:	get	Rekha	to	her	house.
As	they	walked,	Jenny	looked	down	and,	for	the	first	time,	noticed	a	hole	in	the	left	sleeve	of	her	North
Face	jacket.	The	down	filling	was	spilling	out.	“Aw,	this	jacket	is	ruined,”	she	said,	not	understanding
why.

When	they	got	close	to	the	apartment,	Jenny	talked	to	her	friend	Matt,	who	was	walking	to	meet	them
in	the	South	End,	on	the	phone.	As	soon	as	Jenny	said	hi,	Matt	knew	something	was	wrong.	“He	said	I
sounded	a	little	different,”	Jenny	recalls,	“a	little	bit	off.”	Once	together,	all	three	went	inside	the
apartment	and	Matt	noticed	the	hole	in	Jenny’s	jacket.	He	unzipped	it	and	lifted	her	shirt.	“I	saw	the	look
on	his	face,”	Jenny	says.	There	was	a	white	area	on	her	chest,	indicating	a	deep	wound.	They	had	to	get	to
a	hospital	right	away.

Jenny	may	have	gained	access	to	the	tools	in	her	mental	toolbox,	but	she	was	still	not	thinking	on	the
highest	level.	She	said	she	wanted	to	go	to	her	regular	hospital	in	Boston,	Beth	Israel	Hospital,	two	miles
away.	No.	Her	friends	convinced	her	to	go	to	the	nearest	facility,	Boston	Medical	Center.	With	traffic
halted	everywhere	and	Jenny	still	thinking	she	was	OK,	the	three	friends	walked.

The	emergency	room	at	Boston	Medical	was	packed	with	bombing	victims.	A	nurse	followed	her
standard	protocol:	she	asked	Jenny	to	rate	her	pain	level	on	a	scale	of	one	to	ten.	Six.	There	were	many
other	people	in	worse	shape,	so	the	nurse	said	Jenny	would	need	to	wait	and	sent	her	out	of	the	emergency
department	to	the	urgent	care	unit.	Matt	figured	they	might	wait	hours	to	be	seen	and	that	Jenny	could	be	in
real	danger.	He	convinced	a	nurse	to	take	a	look	at	Jenny’s	wound.	When	she	did,	Jenny	was	immediately
sent	to	an	exam	room	and	then	for	a	chest	X-ray.

The	X-ray	showed	that	a	piece	of	shrapnel—probably	from	the	pressure	cooker	that	had	contained
the	bomb—had	shot	through	Jenny’s	jacket	and	two	layers	of	clothing,	pierced	the	wiring	of	her	bra,	and
lodged	itself	deep	in	her	chest,	two	inches	from	her	heart.

From	that	moment	on,	the	official	caregivers	took	over.	That	evening,	a	surgeon,	who	had	already
completed	six	operations	that	day,	successfully	removed	the	shrapnel	from	Jenny’s	chest,	and	she	was
soon	on	her	way	to	a	complete	recovery.	As	much	as	Jenny	is	grateful	and	indebted	to	the	medical	team,
she	credits	her	friend	Matt	with	“helping	to	save	her	life.”	But	Jenny,	too,	might	take	some	credit	for
tending	to	her	friend,	Rekha,	who	gave	birth	to	a	girl.



NEIGHBORHOODS	ACT	AS	COMMUNITIES

Just	as	individuals	respond	to	crisis	by	directly	helping	one	another,	communities	respond	in	ways	that	go
beyond	the	sum	of	the	individual	connections	made.	A	community	is	a	difficult	phenomenon	to	define,	as	it
speaks	to	a	vast	array	of	different	kinds	of	groups	and	networks	we	build	and	include	ourselves	in—
families,	friends,	cultural	or	religious	groups,	online	social	networks,	book	clubs,	parent	groups,	sports
teams,	villages	and	cities,	organizations	and	associations.

A	community,	by	definition,	implies	some	amount	of	social	cohesion.	The	people	within	the
community	have	a	commitment	to	that	entity.	They	care	about	the	community	and	want	it	to	thrive.	They
identify	with	its	values	and	goals	and	ways	of	being	and	functioning.	They	have	a	sense	of	its	purpose	and
its	past	and	its	place	in	the	world.	They	feel	a	connection	to	other	people	who	belong	to	the	community.

The	neighborhoods	of	a	city	or	town	are	often	thought	of	as	communities.	A	neighborhood	can	be
physically	delineated	and	is	usually	aware	of	itself	as	such.	When	it	comes	to	disruption—a	flood,	a
terrorist	attack,	or	a	power	outage—the	people	in	your	neighborhood	will	likely	be	experiencing	similar
setbacks	and	have	needs	and	concerns	similar	to	yours.	And	they	may	be	the	only	people	directly
experiencing	the	state	of	disruption	in	the	way	that	you	are.	For	example,	the	people	of	the	San	Javier
neighborhood,	during	the	worst	of	the	violence	in	Medellin,	could	be	under	siege	while	the	folks	in	El
Poblado,	some	ten	kilometers	away,	were	going	about	their	everyday	business.	While	elderly	Parisians
were	dying	in	the	heat	wave	of	2003,	many	of	their	countrymen	were	enjoying	the	summer	sun	on	the
Riviera.

However,	when	a	crisis	strikes,	not	all	neighborhoods	behave	as	communities.	One	of	the	most
striking	examples	of	this	comes	from	the	Chicago	heat	wave	of	1995,	in	which	739	people	died.	After	the
event,	social	scientists	studied	the	pattern	of	deaths	and	published	some	surprising	results	that	author	and
New	York	University	sociology	professor	Eric	Klinenberg	has	written	about	extensively.	Two	Chicago
neighborhoods,	Auburn	Gresham	and	Englewood,	had	similar	demographics:	99	percent	African
American,	nearly	identical	percentages	of	elderly	and	out-of-work	residents,	high	rates	of	poverty	and
crime.	But	the	death	rates	from	the	heat	wave	were	dramatically	different.	Englewood	suffered	33	deaths
per	100,000	people	while	Auburn	Gresham	had	just	3	deaths	per	100,000.15

The	reasons,	in	retrospect,	were	(or	should	have	been)	quite	obvious.	Although	Auburn	Gresham
was	a	poor	community,	the	people	who	lived	there	had	strong	social	connections	and	a	physical
environment	that	facilitated	those	interactions.	Neighbors	knew	each	other.	The	streets	were	full	of	life.
People	belonged	to	and	cared	about	community	organizations.	During	the	heat	wave,	community	members
checked	on	each	other,	especially	those	who	were	vulnerable	in	any	way.	Englewood,	by	contrast,	had
been	in	decline	for	decades,	and	its	social	fabric	had	been	torn	apart.	The	built	environment	discouraged
participation	in	local	life.

People	fare	better	in	crisis	in	strong	communities	because	social	cohesion	provides	an	element	of
resilience	that	influences	the	type	and	degree	of	responsiveness	under	stress.	Where	people	know	each
other,	have	worked	or	played	together,	belong	to	groups	together,	and	have	an	understanding	of	who	else



is	in	their	community,	they	are	more	likely	to	come	together	to	respond	quickly	and	effectively	to	a	crisis.
Friendship	and	direct	personal	connection	can	be	a	part	of	social	cohesion,	but	it	has	much	more	to	do
with	the	strength	and	capacity	of	groups	and	networks	that	are	already	in	place	or	that	can	quickly	form
when	a	crisis	hits.

***

FOR	A	FAMOUS	EXAMPLE	of	a	neighborhood	that	demonstrated	resilience	in	the	face	of	a	severe	crisis,	let
me	return	to	San	Francisco	and	the	1906	earthquake.	As	we	saw	earlier,	the	earthquake	itself	was	the
boom	moment	for	San	Francisco,	but	then	came	the	fires.	In	the	two	days	of	the	worst	burning,	firefighters
were	hampered	in	their	efforts	by	a	lack	of	water,	due	to	the	burst	water	mains,	and	also	a	lack	of
leadership—they	had	lost	their	fire	chief,	Dennis	T.	Sullivan,	who	had	spent	significant	time	thinking
about	how	to	deal	with	fire	in	crisis	situations.	The	firefighters	were	not	getting	the	job	done.

To	deal	with	the	situation,	Mayor	Eugene	Schmitz	reached	into	his	mental	toolbox	and	pulled	out	a
ready-made	solution:	he	called	up	the	Army.	In	came	troops	from	Fort	Mason,	located	in	San	Francisco’s
Marina	District	at	the	northern	tip	of	the	city.	Schmitz	put	them	in	charge	of	the	firefighting	effort	and
authorized	them	to	use	violent	force	as	necessary	to	keep	things	under	control.	In	effect,	without	any
official	declaration	from	the	president	or	the	governor,	San	Francisco	came	under	martial	law,	with	acting
commander	Brigadier	General	Frederick	Funston	its	de	facto	leader.

Enlisting	the	services	of	the	Army	made	sense,	but	the	1,700	troops	that	came	in	from	Fort	Mason
came	in	as	soldiers	rather	than	as	firefighters	or,	for	that	matter,	as	crisis	managers—they	had	orders	to
shoot	to	kill	if	they	came	across	looters.	As	we’ve	seen,	people	behave	in	crisis	as	they	do	in	normal
times.	They	rely	on	tools	from	their	mental	toolboxes	they	already	know	and	understand—which	can	work
out	well,	as	it	often	does	for	doctors	and	pilots,	or	not	so	well,	as	it	did	for	these	soldiers.	Without	access
to	water	but	equipped	with	plenty	of	explosives,	they	used	dynamite	to	blow	up	buildings	in	an	attempt	to
establish	firebreaks	that	would	halt	the	conflagration.	But	fires	flared	up	where	there	was	no	fire	before,
and	buildings	were	destroyed	that	need	not	have	been.	As	neighborhood	residents	saw	what	was
happening,	they	did	what	they	could	to	save	their	homes.	In	some	instances,	when	the	Army	ordered	that	a
building	be	demolished,	its	residents	protested	but	were	forced,	at	gunpoint,	to	leave.

But	even	the	Army	could	not	cover	the	entire	city	and	had	to	choose	which	areas	to	let	burn,	one	of
which	was	the	working-class	neighborhood	of	Telegraph	Hill.	There,	according	to	the	writer	Henry
Anderson	Lafler,	all	the	houses,	along	with	all	the	possessions	within	them,	“would	not	total	in	value	a
million	dollars.”16

What	the	residents	of	Telegraph	Hill	did	have,	however,	was	an	unwillingness	to	watch	their	houses
go	up	in	smoke	along	with	a	willingness	to	take	action.	They	did	not	run	away	nor	did	they	wait	for	help.
As	Lafler	writes	in	an	unpublished	account,	the	residents	of	the	community	came	together	to	save	their
neighborhood.	It	was	the	“boys	of	the	hill,”	Lafler	writes,	who	fought	the	fires.	It	was	“Toby	Irwin,	the
prizefighter,	and	Tim	O’Brien,	who	works	in	the	warehouse,”	along	with	the	washerwomen	who	lugged



buckets	of	water	up	the	hill	for	them.	One	man	rolled	out	a	barrel	of	wine,	chopped	it	open,	and	doused
the	flames.	“It	was	a	great,	brave,	roistering	fight	of	all	the	dwellers	on	the	hill	for	their	homes	and	their
lives,”	Lafler	writes,	“and	gloriously	they	won	success.”17

When	the	smoke	cleared	and	an	assessment	of	the	fire	damage	was	done,	it	became	clear	that
regular	people	had	been	more	successful	at	saving	neighborhoods—with	buckets	of	water	and	barrels	of
wine	and	collective	action—than	the	Army	had	with	dynamite	and	shaky	leadership.

UNOFFICIAL	GROUPS	TAKE	ON	NECESSARY	ROLES

All	too	often,	official	responders	will	not	be	available	during	the	critical	period	of	a	crisis,	for	reasons
over	which	they	have	no	control.	They,	too,	may	have	been	affected	by	the	disruption.	Their	facilities	or
equipment	may	have	been	damaged.	Their	people	may	have	been	incapacitated.	They	may	not	be	able	to
get	access	to	the	crisis.	Communication	and	control	systems	may	be	knocked	out.

This	is	precisely	what	happened	during	the	9/11	terrorist	attack	in	New	York.	“The	attacks	on	9/11
demonstrated	that	even	the	most	robust	emergency	response	capabilities	can	be	overwhelmed	if	an	attack
is	large	enough,”	write	the	authors	of	the	9/11	Commission	Report.18	Although	New	York	may	have	had
“robust	emergency	capabilities,”	they	were	not	resilient	because	they	lacked	systems	that	were	redundant,
diverse,	and	self-regulating.

After	the	planes	crashed	into	the	Twin	Towers,	power	and	communications	were	cut	off	in	the
buildings	(even	the	emergency	lighting	system	didn’t	work),	and	for	safety	reasons	the	backup	generators
were	shut	off.	Officials	weren’t	able	to	effectively	issue	instructions	to	tenants,	because	parts	of	the
public	address	system	had	been	destroyed	by	the	attack.	Responders	were	hindered	by	other
communications	failures:	the	sheer	size	of	the	buildings	impeded	firefighters’	radio	signals,	and	Port
Authority	Police	Department	radio	signals	only	worked	when	near	the	command	center.	Existing	systems
lacked	the	robustness	and	integration	to	deal	with	the	sheer	magnitude	of	the	attack—reports	of	missing	or
injured	officers	overwhelmed	the	New	York	Police	Department’s	radio	channels,	and	calls	to	emergency
operators	flooded	the	911	system,	leading	to	disconnections	and	delays.	And	then	there	was	the	human
toll:	of	the	nearly	50,000	officials	who	responded,	343	firefighters	and	60	police	officers	were	killed,
and	thousands	more	were	injured	or	incapacitated.19

Building	in	the	requisite	systems	features	of	resilience	is	the	first	line	of	defense.	But	if	official	first
responders	and	their	systems	are	disrupted	or	disabled,	other	organized	groups—although	not	in	any	way
official—may	take	on	the	role	of	first	responder.

That	is	what	happened	in	Lower	Manhattan	on	9/11,	where	people	found	themselves	trapped,	unable
to	escape	the	smoke	and	mayhem	by	any	of	the	usual	exit	routes.	Streets,	subways,	tunnels,	and	bridges
were	all	closed.	People	did	what	made	the	most	sense	to	them:	they	fled	to	the	water’s	edge,	hoping	for
rescue,	ready	to	swim	if	it	came	to	that.	The	Coast	Guard	was	quickly	on	hand	but	did	not	have	time	to
bring	up	the	necessary	resources	to	evacuate	everyone	in	need.	So	Coast	Guard	officials	sent	out	a	radio



call	for	help	to	any	and	all	available	vessels	to	assist.	The	response	was	extraordinary.	Commuter	ferries,
tugs,	party	boats,	commercial	vessels,	private	yachts—hundreds	of	watercraft	of	all	varieties,	most	of
them	with	private	citizens	at	the	helm—rushed	to	the	scene.	Over	a	nine-hour	period,	these	unofficial
responders	ferried	nearly	a	half	million	people	to	safety.	It	was	the	largest	sea	evacuation	of	all	time.20

Another	intriguing	example	of	unofficial	responders	stepping	into	the	breach	comes	from	the	Halifax
explosion	of	1917	that	I	described	earlier.	Both	the	Army	and	the	fire	brigade	performed	well	in	that
crisis	(not	a	surprise	because	the	Army	had	long	been	a	regular	presence	in	the	city),	but	the	damage	was
so	horrific	and	the	number	of	people	affected	so	great	that	the	authorities	could	not	possibly	manage	the
entire	situation,	so	other	groups	stepped	in	to	help.	One	of	the	first	vulnerabilities	to	be	exposed	was	the
inadequacy	of	Halifax’s	health-care	facilities.	“Prior	to	the	catastrophe,”	Samuel	Henry	Prince	writes,
“public	health	organization	was	not	a	matter	for	civic	pride.”	The	dispensary,	for	example,	was
underfunded	and	provided	“indifferent	service.”21	So	it	was	not	to	the	dispensary	that	victims	of	the	blast
were	immediately	taken.	The	first	relief	station,	close	to	the	site	of	the	ship	blast,	was	set	up	by	a	group	of
actors	from	the	Academy	Stock	Company,	a	local	theater	group.	Less	than	three	hours	after	the	explosion,
the	actors	were	providing	shelter	for	the	shocked,	caring	as	best	they	could	for	the	wounded,	and
dispensing	whatever	supplies	they	had	or	could	muster.

The	presence	of	established	groups	contributes	to	social	cohesion	and	a	sense	of	community	that
provides	the	capacity	for	them	to	respond	in	an	emergency.	The	actors’	group	could	just	as	well	have	been
a	garden	society	or	a	civic	association.	People	who	have	organized	themselves,	learned	to	collectively
solve	problems	and	respond	to	microemergencies,	who	know	each	other	and	have	a	degree	of	trust	in	one
another,	can	effectively	apply	themselves	to	other	situations,	such	as	crisis.

Yet	the	actors	brought	some	particular	assets	to	the	situation.	Prince	argues	that	the	members	of	the
stock	company	had	the	capacity	to	respond	to	the	emergency	because	they	were,	in	effect,	trained	in
resilience	building.	Actors,	Prince	writes,	are	skilled	in	“collective	behavior”—working	to	mount	theater
productions,	acting	together	on	stage,	and	playing	supporting	roles	behind	the	scenes.	What’s	more,	actors
are	“accustomed	to	think	quickly,	to	live	in	restricted	spaces,	and	to	meet	emergencies.”	Everything	they
do	on	stage	unfolds	in	real	time,	and,	although	they	are	usually	following	a	script,	actors	have	a	high
degree	of	situational	awareness.

That’s	why,	as	Prince	puts	it,	the	actors	were	able	to	leave	behind	“the	school	of	Thespis”	(the
ancient	Greek	actor)	and	find	a	place	in	the	school	of	Esculapius	(the	Greek	god	of	medicine).22	Prince
gave	a	name	to	the	group	of	official	and	ad	hoc	responders	to	the	Halifax	crisis:	the	“disaster
protocracy.”23

***

SOMETIMES	PEOPLE	WHO	RESPOND	to	a	crisis	are	not	members	of	a	particularly	well-established	or	well-
populated	(if	unofficial)	group,	as	the	Stock	Academy	in	Halifax	was,	but	assume	a	crucial	role	almost	by
accident.



There	aren’t	many	places	to	surf	in	New	York	City,	but	Rockaway	Beach	is	one	of	them.	This	unique
asset	has	drawn	residents,	tourists,	and	nonlocal	New	Yorkers	to	Rockaway	throughout	the	years,	and	the
beaches	have	gained	in	popularity	as	a	surfer’s	haven.	This	has	had	a	somewhat	disorienting	effect	on	the
community—residents	of	the	Rockaways	weren’t	always	supportive	of	the	Brooklynites	who	were
“robbing	their	waves.”	There	was	tension,	sometimes	animosity,	between	the	locals	and	the	surfers.

When	you	locate	the	neighborhood	of	the	Rockaways	on	a	map,	it	won’t	surprise	you	that	it	was	hit
hard	when	Superstorm	Sandy	blasted	through	the	area:	it	is	a	narrow	strip	of	land	that	juts	out	from	the
southern	coast	of	Long	Island,	demarcating	Jamaica	Bay	to	the	north	and	reaching	toward	the	lower	bay	of
New	York	Harbor.	In	Breezy	Point	alone—a	community	at	the	very	tip	of	the	Rockaways—more	than	two
hundred	homes	were	flooded	to	the	point	of	requiring	demolition.24	Some	areas	of	the	Rockaways
peninsula	were	under	as	much	as	four	feet	of	water.	Breezy	Point	residents	found	themselves	without
power,	electricity,	and	heat—and	isolated,	too,	with	public	transportation	systems	incapacitated.	In
addition	to	the	damage	caused	by	flooding,	about	135	houses	were	burned	to	the	ground	when	water
intruded	into	one	home,	sparked	out	its	electrical	system,	and	started	a	fire	which,	with	no	firefighting
authorities	available,	quickly	spread.25

The	Rockaway	Beach	Surf	Club,	located	at	Eighty-Seventh	Street	near	the	center	of	the	Rockaway
peninsula,	suffered	flooding	and	some	damage	but	was	not	destroyed	and	could	still	function.	Bradach
Walsh	and	Brandon	D’Leo,	the	club’s	founders,	had	originally	established	it	as	a	place	for	surfers	to	hang
out	and	gather.26	On	October	30,	the	day	after	Sandy	hit,	Walsh	and	D’Leo	set	about	cleaning	up	the	mud
and	clearing	debris.

Soon	enough,	the	Surf	Club	became	a	resource	and	distribution	center	of	emergency	relief	supplies
for	the	people	of	Rockaway	who	were	in	need.	The	club	was	in	a	convenient	location,	it	had	space,	it	was
already	known	as	a	community	meeting	place,	and	the	owners	were	committed	to	helping	others.	Word	got
out	that	supplies	could	be	dropped	off	at	the	club	and	could	be	picked	up	there	by	residents	or	would	be
distributed	throughout	the	area.	Residents	could	make	specific	requests	through	the	club’s	Facebook	page.
Supplies	started	coming	in	from	people	throughout	the	New	York	area.	Just	as	important	as	supplies,
however,	were	volunteers.	Person	power.	Services	and	official	organizations	did	not	arrive	to	the
Rockaways	as	quickly	as	another	group:	the	surfers	of	Brooklyn.	Eventually,	some	5,000	volunteers—
most	of	them	surfers—got	involved.27

These	volunteers,	who	organized	themselves	from	the	Rockaway	Beach	Surf	Club,	did	what	they
could	to	help	the	residents	of	the	Rockaways:	canvassing	neighborhoods	to	see	what	supplies	were
needed	and	where,	returning	to	the	club	with	a	list,	and	then	heading	out	again	to	make	deliveries;	clearing
rubble	and	debris	from	the	streets	to	improve	transportation;	taking	care	of	houses	that	had	been	flooded
by	water	steeped	with	sewage.	More	than	seven	hundred	houses	in	the	Rockaways	had	to	be	cleaned	or
completely	gutted,	and	surfers	were	there	to	do	the	wet	and	dirty	work	for	and	with	their	fellow	surfers.28

Sandy	was	a	devastating	wave	they	all	rode	out	together.
Of	course,	after	Sandy,	the	Rockaways	have	received	a	great	deal	of	attention	and	resources	from	a

wide	variety	of	government,	civic,	and	philanthropic	entities.	But	the	Rockaway	Beach	Surf	Club,	a



community	hangout,	was	the	center	of	social	cohesion	during	the	height	of	the	crisis.
The	effort	and	coming	together	of	community	was	not	lost	on	Rockaway	residents,	and,	despite

lingering	devastation	from	the	storm	as	the	Rockaways	continue	to	recover	and	rebuild,	the	community	is
more	cohesive—and	more	defined—than	before.	“We	had	so	much	help	from	the	hipsters”—the	local
Rockaway	term	for	Brooklyn	surfers—“that	now	everyone	is	friends	with	each	other.	It	doesn’t	matter	if
they’re	not	from	Rockaway	now,”	said	Alex	Karinsky,	founder	of	the	Gotham	Surf	Club	in	Rockaway,
speaking	with	a	New	York	Times	reporter.	“They’re	here.	There’s	a	whole	new	level	of	social
camaraderie	that	never	existed.	We’re	all	in	it	together.	It’s	a	real	positive	thing.”29	After	a	disruption,
sometimes	a	community	redefines	itself—making	the	postcrisis	period	that	much	easier	to	manage—just
as	they	did	in	Village	de	l’Est	in	New	Orleans.

***

THERE	WERE	MANY	OTHER	entities,	along	with	the	Rockaway	Surf	Club,	that	took	on	new	roles	during	the
Sandy	crisis.	Many	came	from	what	is	being	called	“the	sharing	economy,”	a	new	force	in	building	the
social	fabric	of	resilience.

Molly	Turner	is	the	director	of	public	policy	at	Airbnb,	the	web-based	bed-and-breakfast	service
that	has	more	than	600,000	listings	in	34,000	cities	in	190	countries	around	the	world.30	As	Sandy
approached,	she	was	concerned	about	how	the	storm	would	affect	Airbnb’s	hosts	and	their	expected
guests,	just	as	she	had	been	when	Hurricane	Irene	threatened	a	year	before.	As	that	storm	approached	in
August	2011,	Airbnb	worked	with	guests	and	hosts	to	arrange	rebookings	for	those	affected	by	the	storm.
Although	Irene	caused	a	good	deal	of	flooding	and	knocked	out	power	for	millions	of	area	residents,	it
had	not	become	the	disaster	that	had	been	predicted.

Airbnb	grew	wildly	in	the	following	year.	“By	the	time	Sandy	came	around,”	Turner	says,	“our
community	had	grown	exponentially.	Not	only	did	that	mean	that	the	rebooking	problem	was	a	bigger
issue	for	us;	it	meant	that	we	had	a	massive	community	in	that	region	that	was	impacted	by	the	storm.”31

Even	before	the	storm	had	passed,	it	was	clear	to	Turner—and	many	of	Airbnb’s	hosts	in	New	York
City—that	the	extent	of	the	damage	was	much	greater	than	people	had	expected.	Indeed,	as	many	as
40,000	residents	in	New	York	and	New	Jersey	were	displaced.32	(As	of	December	2013,	more	than	a
year	after	the	storm’s	landfall,	some	30,000	residents	had	still	not	returned	to	their	homes.33)	So	Turner
saw	there	was	a	far	more	urgent	need	to	fill	than	just	rebooking	tourists	who	had	planned	to	travel	to	the
city.	“We	started	getting	calls	from	some	of	our	most	engaged	hosts	in	New	York	City,”	Turner
remembers.	“They	told	us	they	were	fine.	They	had	extra	space	in	their	homes.	They	wanted	to	offer	it	up
to	displaced	New	Yorkers.”

Good	idea,	but	Airbnb	was	not	set	up	to	offer	free	accommodations.	Then	an	Airbnb	host,	based	in
Brooklyn,	called	and	pleaded.	Wasn’t	there	some	way	she	could	offer	her	accommodation	for	free	to
people	displaced	by	the	storm?	Yes,	there	was.	“Our	engineers	stayed	up	all	night	long,	basically
rebuilding	the	whole	backend	of	the	website	to	enable	people	to	list	their	properties	for	$0,”	Turner	says.



The	team	also	created	a	new	landing	page—www.airbnb.com/sandy—where	hosts	could	click	a	button	to
automatically	have	their	listing	posted	for	free.	“Within	about	a	week,”	Turner	says,	“we	had	over	1,400
hosts	offer	up	the	extra	space	in	their	homes	to	displaced	New	Yorkers	for	free.”

Airbnb’s	response	to	Superstorm	Sandy	is	particularly	interesting	because	it	also	demonstrates	the
important	role	of	spare	capacity—or	as	it	is	also	called	“latent	surplus”—in	response	to	crisis.	“Even	in
a	city	where	there	is	a	huge	housing	shortage,”	Turner	says,	“there	are	still	people	living	in	houses	that	are
too	big	for	them	or	that	they	only	use	part	time	because	maybe	they	travel	a	lot	for	work.”	Information
about	spare	capacity	is	not	always	available	or	easy	to	access.	Indeed,	it	may	be	invisible,	at	least
“officially.”	Who	knows	exactly	how	many	bedrooms	there	are	in	New	York	City	(or	any	city)	and	how
many	of	them	are	occupied	at	any	given	time?	The	ability	of	a	city	or	community	to	identify	latent
resources	and	leverage	spare	capacity	in	a	time	of	vital	need	is	a	characteristic	of	resilience	that	can	go	a
long	way	in	improving	a	city’s	ability	to	respond	well	to	crisis.	Through	Airbnb’s	efforts,	people	found
free	accommodations,	and	the	cost	to	official	agencies	of	sheltering	displaced	residents	was	reduced.

What’s	more,	Airbnb	was	able	to	provide	storm	victims	with	a	much-needed	sense	of	comfort,
community,	and	social	cohesion.	In	order	for	people	to	recover	from	a	crisis,	it’s	important	for	them	to
know	there	are	people—whom	they	don’t	know—in	their	city	or	even	in	their	neighborhood	who	are
selflessly	willing	to	help.	One	man,	whose	home	was	destroyed	by	Sandy,	recalls	being	greeted	at	the
door	by	his	Airbnb	host,	her	boyfriend,	and	their	small	dog.	In	a	video	montage	of	Sandy	remembrances
put	together	by	Airbnb,	he	says	the	welcome	“made	me	feel	like	I	was	visiting	a	family	member.”34

He	was	not	a	member	of	the	family,	of	course,	but	he	felt	like	a	member	of	a	community—the	Airbnb
community.	“The	more	people	that	use	Airbnb	and	the	bigger	community	we	have,”	says	Turner,	“the	more
helpful	we	are	going	to	be.”	The	larger	the	network	of	hosts	and	of	guests,	the	more	housing	Airbnb	will
be	able	to	provide	to	people	displaced	by	disasters	and	catastrophic	events.	Just	as	almost	any
established	community	group	can	take	on	a	new	role	during	a	crisis,	a	service	like	Airbnb	is	valuable
because	the	members	of	its	community	already	know	how	it	works.	Airbnb	was	able	to	quickly	adapt	its
platform	so	that	accommodations	could	be	rented	for	free.	Although	this	took	a	good	deal	of	work	on	the
part	of	Airbnb’s	engineers	and	designers,	it	was	a	breeze	for	its	customers,	primarily	because	the	system
—posting,	searching	for,	and	placing	bookings	online—was	already	in	place.	“We	built	the	tools	to
enable	our	community	to	do	what	they	wanted	to	do	already,”	Turner	says.

“You	can’t	expect	people	or	communities	to	start	new	habits	during	the	disaster,”	she	says.	“What’s
going	to	be	most	effective	is	people	relying	on	existing	services	they’re	familiar	with.”	This	is	just	what
the	CDC	did	when	they	distributed	the	swine	flu	vaccine	through	the	established	vaccine	distribution
program.	And	it	is,	as	we’ll	see,	why	some	aspects	of	the	Katrina	response	went	spectacularly	well.

TOOLS	AND	TECHNOLOGIES	SUPPORT	ACTION

All	of	these	entities—individuals	and	organizations,	official	and	unofficial	responders—benefit	from	the



use	of	tools	and	technologies	that	increase	awareness,	enable	response,	and	limit	damage.
The	dynamite	used	by	the	Army	in	the	response	to	the	1906	San	Francisco	proved	not	to	be	the	best

application	of	technology,	but	the	assessment	of	the	damage	was	greatly	facilitated	by	a	very	different
technology	that	was	then	in	the	process	of	development.	A	well-known	photographer	and	inventor,	George
Lawrence,	had	been	experimenting	with	aerial	photography—the	first	to	do	so—for	several	years.	After
the	quake,	Lawrence	rigged	a	large-format	camera	(its	negative	measured	18”	×	48”)	to	a	multikite
apparatus	he	dubbed	“Captain	Airship,”	flew	it	some	two	thousand	feet	above	San	Francisco,	and
captured	images	that	enabled	a	block-by-block	visual	analysis	of	the	city	and	the	damage	it	had	suffered.35

In	the	age	of	Google	maps,	we	expect	to	be	able	to	access	an	aerial	view	of	almost	any	location	on
earth,	but	in	1906	such	an	understanding	had	to	be	pieced	together	from	information	gathered	at	street
level.	Lawrence’s	photo	was	a	revelation	about	how	important	good	information—especially	information
that	provides	perspective	and	facilitates	new	understanding	that	we	cannot	directly	gain	with	our	own
senses—is	to	developing	the	best	response	to	a	crisis.	Although	Lawrence	made	his	photograph	three
weeks	after	the	quake	hit,	it	was	still	highly	useful	in	understanding	what	areas	of	the	city	were	most	in
need	of	attention.36

The	twenty-first-century	version	of	Lawrence’s	kite-borne	camera	is	the	drone.	The	“unmanned
aircraft	system,”	as	the	Federal	Aviation	Administration	classifies	the	drone,	has	the	capability	to	fly	high
above	a	disruption,	out	of	harm’s	way,	and	also	to	dip	low	for	a	closer	view.	There	is	no	onboard
operator,	so	the	device	can	be	deployed	in	situations	that	would	be	life	threatening	to	a	pilot,	and	drones
can	be	activated	more	quickly	and	easily	than	can	conventional	aircraft.

A	videographer,	photojournalist,	and	storm	chaser	named	Brian	Emfinger	demonstrated	the	value	of
the	drone	when	a	tornado	struck	the	town	of	Mayflower,	Arkansas,	in	April	2014.	After	the	worst	of	the
winds	had	subsided,	he	sent	up	a	small	drone	equipped	with	a	video	camera.	The	drone	traveled	smoothly
along	the	path	of	the	tornado	at	an	altitude	of	about	150	feet,	sometimes	hovering	over	a	particular	site,
providing	a	great	deal	of	useful	information	about	conditions	immediately	after	the	storm.	The	video
shows	damage	to	buildings	and	infrastructure,	the	location	of	emergency	response	vehicles,	traffic
buildups,	and	downed	power	lines	and	trees.37	The	local	TV	station,	KATV	(where	Emfinger	worked	at
the	time),	picked	up	the	footage.





Drones	have	tremendous	potential	value	to	improve	responsiveness	during	a	crisis,	particularly	for
search	and	rescue.	When	communications	systems	are	out	and	people	are	trapped	or	isolated,	a	drone
could	find	them	and	transmit	their	locations	to	emergency	responders.	Drones	could	also	be	useful,	just	as
the	aerial	photographs	were	in	San	Francisco,	in	creating	images	to	enable	the	quick	evaluation	of	the
condition	of	damaged	sites.	This	would	be	particularly	helpful	in	situations	where	there	is	considerable
danger	even	after	the	crisis	has	largely	subsided	but	the	response	is	still	going	on—such	as	the	mudslides
in	Washington	and	Afghanistan	in	2014	where	the	ground	was	too	unstable	to	allow	individuals	or
vehicles	to	enter	the	area,	in	a	building	collapse	where	elements	are	still	unstable,	or	during	an	outbreak
of	violence.

Drones	have	limitations,	in	that	they	do	not	have	the	capacity	to	provide	a	detailed	view	of	a	very
large	area,	which	is	why	they	were	not	an	effective	tool	in	the	search	for	the	missing	Malaysian	Airlines
flight	370	in	2014.	The	use	of	drones	for	such	purposes	is	also	currently	in	dispute.	The	Federal	Aviation
Administration	bans	them	for	commercial	use,	but	whether	such	activities	should	be	categorized	as
commercial	is	a	matter	of	debate.	Certainly,	an	effective	response	to	a	disruption	is	greatly	aided	by
aerial	imagery,	whether	it	is	gathered	by	drones,	aircraft,	imaging	or	radar	satellites,	cameras	on	kites,	or
other	sensing	devices.

***

TECHNOLOGIES	FOR	GATHERING	and	sharing	information	and,	even	more	important,	for	establishing
feedback	loops	(so	that	information	can	be	gathered,	analyzed,	and	then	fed	back	to	inform	action)	during
a	crisis	are	critical	to	a	response	effort.	Without	this	situational	awareness,	governments,	aid
organizations,	and	individual	responders	cannot	make	well-informed	decisions,	efficiently	allocate	scarce
resources,	or	adapt	to	rapidly	changing	conditions—actions	necessary	to	prevent	a	crisis	from	spiraling
out	of	control	into	disaster.

The	effective	use	of	big	data	is	emerging	as	an	important	factor	in	improving	crisis	response,	and
Palantir	Technologies,	led	by	CEO	Alex	Karp,	is	a	leader	in	this	field.	Palantir	(named	after	the	crystal-
ball	like	“seeing	stones”	from	Tolkien’s	fantasy	series)	has,	since	2004,	been	developing	software	and
technology	solutions	to	help	governments,	financial	institutions,	and	other	large	organizations	(such	as
pharmaceuticals)	organize,	visualize,	and	analyze	large	amounts	of	data.	The	company’s	goal,	says	Brian
Fishman,	one	of	Palantir’s	lead	engineers,	is	to	transform	complex	data	(such	as	clinical	files,	IP
addresses,	census	figures)	into	easily	readable	displays—“a	single	format”	that	will	help	people	“answer
questions.”

Palantir’s	big	data–driven	information-sharing	platform,	called	Palantir	Gotham,	ingests	huge
quantities	of	data	from	a	variety	of	sources—such	as	satellite	imagery,	crowdsourced	maps,	and	publicly
available	information	from	the	US	government	and	the	European	Union—and	supports	a	number	of
complex	analytical	applications,	including	mapping	tools.	In	Palantir’s	disaster	relief	work,	such	as



during	Supertyphoon	Haiyan,	which	hit	the	Philippines	in	early	November	of	2013,	Palantir	Gotham	used
Raven,	a	high-scale	web-based	mapping	application,	to	help	in	the	relief	efforts.

Palantir	is	a	paragon	of	readiness.	Even	before	Haiyan	made	landfall,	Palantir	contacted	two	trusted
partners—Team	Rubicon,	an	organization	of	US	veterans	who	apply	their	military	experience	to	disaster
relief	efforts,	and	Direct	Relief,	a	group	that	supports	local	health-care	organizations	after	disasters—to
help	them	adapt	and	deploy	their	technology	platform	for	use	by	the	many	aid	organizations	that	would	be
responding	to	the	crisis	in	the	Philippines—a	crisis	that	devolved	into	a	disaster.	Haiyan’s	nearly	two-
hundred-mph	winds	and	heavy	rains	washed	away	entire	communities,	killed	more	than	6,000	people,	and
disrupted	critical	lifeline	systems.	More	than	a	million	households	were	damaged	or	destroyed,	leaving
over	4	million	people	scrambling	for	temporary	housing.38

In	situations	like	this	one,	Palantir’s	applications	provide	responders	with	information	that
constantly	updates	so	they	can	get	a	real-time	understanding	of	what’s	going	on	and	can	also	compare	the
current	situation	to	earlier	conditions.	For	example,	you	can	see	which	areas	have	power	and	which	do
not,	which	areas	are	secure	and	which	are	not.	That	kind	of	information	influences	key	decisions,	such	as
where	to	set	up	a	base	of	operations	and	where	to	concentrate	relief	activities.

With	Palantir,	Fishman	says,	the	user	can	say,	“‘I	want	to	know	everything	that’s	going	on	within	this
circle	around	this	city.’	You	can	pull	up	a	bunch	of	information,	put	a	timeline	on	it,	and	then	ask,	‘What’s
going	on	today?	What	was	going	on	three	days	ago?	Show	me	all	of	the	aid	shipments,	for	example.’”	A
tool	like	Palantir	“can	give	folks	that	are	coming	from	the	outside	the	ability	to	execute	a	lot	better	than
they	would	otherwise,”	Fishman	says.39

In	addition	to	the	big-picture	knowledge	provided	by	Palantir	and	the	Raven	map	application,	the
responders	in	the	Philippines	also	needed	more	close-up	information.	That	could	only	be	supplied	by	on-
the-ground	personnel,	many	of	them	Direct	Relief	and	Team	Rubicon	volunteers.	They	used	a	two-way
satellite	communications	device	that	looks	like	a	cross	between	a	two-way	radio,	a	smartphone,	and	a
game	controller	and	communicates	with	texts,	not	voice.	It	operates	wirelessly	via	the	Iridium	satellite
constellation,	a	global	network	of	satellites	that,	Iridium	claims,	offers	communications	coverage	for
“every	inch	of	the	earth’s	surface.”40	That	is	essential	in	crisis	situations,	where	landlines	are	often	down
and	cell	phone	systems	out	of	commission.	The	device	is	equipped	with	GPS	and	sends	out	a	personal
locator	signal	so	the	user’s	location	can	be	pinpointed,	even	if	he	or	she	is	incapacitated.

In	the	Philippines,	Direct	Relief	volunteers	used	the	device	to	gather	knowledge	for	a	number	of
health-care	providers,	including	the	Red	Cross,	about	the	status	of	clinics,	hospitals,	and	other	health
facilities.	They	sent	messages	about	which	facilities	were	operating,	how	many	patients	were	being
treated,	and	what	medicines	or	supplies	were	needed.	The	information	was	fed	into	Palantir	and
displayed,	so	responders	could	see	both	the	big	picture	and	get	more	granular	detail	as	well.

Not	only	was	the	information	valuable	during	the	Philippines	crisis,	it	can	be	used	to	improve	other
health	facilities	that	might	be	vulnerable	to	similar	threats.	What	kinds	of	physical	structures	fare	best	in
which	conditions?	Which	supplies	should	be	stocked?	What	medicines	can’t	be	stocked	(because	of	a
short	shelf	life,	for	example)	but	might	be	needed?



Fishman	says	the	knowledge	could	also	be	used	to	develop	a	common	reporting	procedure	for
health	facilities	during	crisis	periods,	so	they	would	gather	clearly	defined	pieces	of	data	(e.g.,	number	of
patients	and	supply	inventories)	and	communicate	them	in	a	standard	way,	so	the	process	could	be	much
more	efficient.	Perhaps	the	most	critical	and	valuable	element	of	the	satellite	capability	is	that	you	can
collect	and	share	information	anywhere	in	the	world	at	any	time	regardless	of	the	availability	of	cellular
service.	In	situations	like	the	postearthquake	period	in	Chile,	for	example,	authorities	and	responders
would	not	have	had	to	rely	only	on	Radio	Bio	Bio	for	information.

***

GOOGLE	IS	ALSO	BRINGING	its	considerable	resources	to	bear	on	the	application	of	data	to	improving
responsiveness	in	a	disruption.	The	Google	Crisis	Response	Team—an	initiative	started	at	Google.org,
the	company’s	philanthropic	unit—is	developing	technology	to	provide	answers	to	response-related
questions	as	a	crisis	unfolds.	Google’s	Person	Finder	tool	is	an	open-source,	public	record	that	is
designed	to	help	first	responders,	volunteers,	and	family	members	locate	missing	persons.	It	works	by
checking	a	search	query	about	a	specific	missing	person	against	lists	of	people	who	are	known	to	be	in
shelters,	hospitals,	and	other	such	facilities.	Person	Finder	was	developed	to	help	locate	people	missing
after	the	Haiti	earthquake	in	2010	and	has	since	been	used	in	many	other	crisis	situations,	including	the
earthquake	in	Christchurch	and	the	tsunami	in	Japan	in	2011,	the	Boston	bombings,	and	Supertyphoon
Haiyan.

Public	Alerts,	another	Google.org	tool,	is	an	online	product	to	help	visualize	and	distribute	any
number	of	existing	alerts,	watches,	warnings,	and	bulletins	in	regions	around	the	world.	On	my	office
computer	in	New	York,	for	example,	I	can	track	flood	warnings	in	the	Midwest,	earthquake	status	off	the
coast	of	Papua	New	Guinea,	and	the	incidence	of	fires	on	the	western	coast	of	Australia.

This	information	can	be	vital	to	people	who	may	be	personally	at	risk	from	a	disruption	and	also	to
organizations	whose	operations	could	be	affected—such	as	executives	concerned	about	their	global
supply	chains	or	disaster	response	teams	that	need	to	summon	and	deploy	volunteers.

Google	wants	to	make	these	alert	tools	even	more	useful	through	localization.	You	can	already
receive	relevant	weather	warnings—provided	by	the	National	Weather	Service,	the	US	Geological
Survey,	and	other	agencies—through	Google	Now,	Google	Search,	or	Google	Maps.	Next	steps	for	the
Crisis	Response	Team	include	expanding	into	other	geographies,	ensuring	that	affected	(or	potentially
affected)	individuals	are	receiving	alerts,	and	adding	layers	of	relevant	content	to	the	alerts	they	see.

Yes,	Google	wants	people	to	know	what’s	happening	but,	even	more	important,	to	understand	“how
it	impacts	me,”	says	Meryl	Stone,	partnerships	manager	for	Google.org’s	Crisis	Response	Team.	They
need	to	know	“what	I	can	do	to	better	respond	for	myself,	and	my	family,	and	my	community.”	The	goal	is
to	provide	“contextual	information”	around	an	alert,	such	as	“where	to	go	to	seek	shelter,	where	to	get
clean	water	and	other	supplies,	where	neighbors	are	actually	sharing	supplies,	where	hospitals	have	open
beds.”41



To	achieve	that	level	of	contextualization,	Google	will	require	access	to	much	more	data	from	many
more	sources	than	it	now	has,	and	that	raises	issues	of	privacy	and	security.	But	the	difficulty	is	not
necessarily	or	simply	a	matter	of	gathering	more	data	but	of	enabling	organizations,	governments,	and
individuals	to	publish	and	host	data	in	formats	that	are	readily	accessible,	and	thus	more	easily	integrated
into	Google’s—as	well	as	the	Internet’s—suite	of	new	and	planned	tools.	If	Google	can	establish
relationships	with	more	data	sources,	including	individuals,	Stone	believes	the	company	“can	create	a
really	beautiful	and	helpful	story	around	how	to	respond	and	protect	yourself	from	an	event.	And	how	to
prepare	for	the	next	one.”



10.	Leadership	Emerges:Institutions	and	Individuals	Step	Up

ALTHOUGH	THE	MOST	IMMEDIATE	responders	in	a	crisis	are	typically	individuals,	community
members,	and	established	groups	that	may	shoulder	emergency	tasks	they	never	expected	to	be	part	of
their	charter,	the	role	of	authorities	and	official	agencies	is	no	less	essential.	The	response	of	individuals
and	ad	hoc	groups	can	be	random	and	localized,	and	their	energies	may	flag.	What’s	more,	deep	expertise,
knowledge,	and	specialized	systems	or	tools	may	be	required	that	regular	folks	cannot	be	expected	to
have.

When	disruption	strikes,	we	need	coordinated	and	effective	response	from	official	agencies,
emergency	services,	and	trained	experts	but,	especially	in	cascading	crises,	it	may	not	always	be	clear
which	entities	or	individuals	should	be	responding,	to	what,	and	how.	Samuel	Prince	brought	his	level-
headed	view	to	this	issue.	He	writes,	“That	part	of	the	social	sensorium	which	is	most	closely	organized
in	normal	hours	first	recovers	consciousness	in	disaster.”	In	other	words,	the	authorities	or	agencies,
bodies	or	organizations,	that	are	most	aware,	readiest,	and	best	organized	will	have	the	greatest	ability	to
get	out	of	the	basement,	reach	into	the	toolbox,	adapt,	and	deliver	the	most	effective	and	rapidest	response
to	a	crisis.	In	Halifax,	that	organization	was	the	Army.	“The	army	has	the	intensive	concentration,	the
discipline,	the	organization	and	often	the	resource	of	supplies	instantly	available,”	Prince	writes.	“Its
training	is	of	the	kind	for	the	endurance	of	shock.”1	They	also	had	luck	on	their	side:	soldiers	were
stationed	close	to	the	blast	site	and	could	get	to	the	scene.	It’s	important	to	note	how	differently	the	Army
responded	in	Halifax	and	in	San	Francisco,	and	at	least	one	important	difference	was	governance.	The
Army	in	Halifax	did	not	have	authority	to	manage	the	entire	crisis,	nor	were	they	given	instructions	to
shoot	to	kill;	in	San	Francisco,	the	mayor	essentially	ceded	leadership	to	Brigadier	General	Funston,	and
individual	soldiers	had	a	high	degree	of	autonomy.	There	was	insufficient	awareness	of	the	problems	and
not	enough	integration	of	plans	and	coordination	of	action.

In	Halifax,	the	firefighters	were	another	trained	group	that	largely	remained	organized	and
responded	to	the	general	alarm	soon	after	the	explosion.	The	fire	chief	and	deputy	fire	chief	were	killed	in
the	blast,	so	the	men	were	temporarily	“leaderless,”	but	a	city	controller	took	command	and,	despite	the
chaos	and	mayhem	and	exodus	of	people	unfolding	around	them,	the	firefighters	“remained	at	their
posts.”2	The	firefighting	organization,	in	other	words,	was	self- regulating	largely	because	of	built-in
redundancies.	Despite	the	loss	of	a	key	element,	it	did	not	collapse,	require	outside	propping	up,	or	cause
damage	to	any	other	organization	because	of	its	loss—unlike	what	had	happened	in	San	Francisco	in
1906.

WELL-TRAINED	BOOTS	ON	THE	(SOGGY)	GROUND



When	authorities,	agencies,	or	official	first	responders	are	ready,	really	know	what	they	are	doing—and
do	it—their	ability	to	deal	with	a	crisis,	even	one	of	a	scope	far	beyond	what	they	have	trained	for	or
even	imagined—can	be	amazing	to	behold.	When	Hurricane	Katrina	hit	the	Gulf	Coast	in	2005	and	caused
a	series	of	cascading	disruptions—flood,	collapse,	loss	of	essential	services	including	utilities,
sanitation,	communication—the	US	Coast	Guard	(USCG)	was	ready.

It	was	one	of	the	Coast	Guard’s	largest	search	and	rescue	missions	ever.	More	than	5,600	personnel
participated,	some	50	percent	of	whom	responded	from	other	parts	of	the	United	States.3	The	mission
involved	more	than	150	marine	craft,	a	hundred	surveillance	and	communication	aircraft,	and	rescue
teams.	The	Coast	Guard’s	certified	rescue	swimmers	battled	floodwaters	muddled	with	oil,	pollutants,
and	waste	(from	ruptured	or	flooded	sewage	lines)	as	well	as	debris	from	damaged	homes,	some	of	it
torn	away	by	the	downdraft	of	Coast	Guard	helicopters	hovering	overhead.

Of	the	60,000	people	who	were	unable	to	escape	the	floodwaters—they	fled	to	their	rooftops	or
were	stranded	on	isolated	patches	of	high	ground—the	Coast	Guard	rescued	more	than	33,500,	including
24,135	who	were	considered	in	peril	and	another	9,409	who	were	patients	in	medical	facilities.4	The
mission	was	conducted	and	completed	without	any	loss	of	life	and	without	any	damage	to	the	Coast
Guard’s	physical	assets.	When	the	response	to	Katrina	was	over,	all	assets—aircraft,	vessels,	personnel
—returned	to	their	home	ports	and	bases	capable	of	normal	functioning.5

The	Coast	Guard	was	able	to	conduct	such	a	successful	response	for	many	reasons,	among	them
preparedness	and	effective	governance.	Before	the	storm	made	landfall,	the	Coast	Guard	moved	its
command	and	control	posts	away	from	the	hurricane’s	path,	so	they	would	not	be	rendered	dysfunctional.
Headquarters	for	USCG	District	8—which	serves	twenty-six	states	in	the	Midwest	and	along	the	Gulf
Coast—was	relocated	from	New	Orleans	to	St.	Louis,	600	miles	north.	Air	assets—such	as	rescue
helicopters	and	surveillance	planes—were	restationed	to	Shreveport,	Louisiana	(roughly	300	miles
northwest	of	New	Orleans),	and	Jacksonville,	Florida	(550	miles	to	the	east).6

On	August	28,	the	day	before	Katrina	made	landfall,	the	Coast	Guard	readied	crews,	aircraft,	and
other	assets	located	outside	the	gulf	region—in	New	Jersey,	Massachusetts,	North	Carolina,	and	Georgia
—to	assist	with	search	and	rescue	operations.	On	August	29,	as	the	storm	grew	closer,	USCG	Disaster
Assistance	Teams	readied	themselves	in	Ohio,	Kentucky,	St.	Louis,	Pittsburgh,	and	Miami—ready	to
parachute	in	once	the	worst	of	the	storm	had	passed.

A	report	issued	by	the	US	Government	Accountability	Office,	which	conducted	a	review	of	the
Coast	Guard’s	documentation	of	the	incident	and	interviewed	members	of	the	Coast	Guard	throughout	the
gulf	region	to	assess	the	USCG’s	response,	cites	this	as	an	important	factor	in	the	Coast	Guard’s	ability	to
“confront	the	hurricane.”	It	did	so	by	“first	preserving	Coast	Guard	personnel	and	resources	and	then
quickly	responding	with	search	and	rescue	assistance.”7	In	other	words,	the	Coast	Guard	was	highly
aware	of	the	danger	that	official	responders	face	in	a	crisis	and	of	the	fact	that	they	cannot	offer	an
effective	response	if	they	have	been	made	dysfunctional	themselves.	Once	again,	the	airline	industry
offers	a	useful	protocol:	In	case	of	an	emergency,	put	on	your	own	oxygen	mask	first.	Then	help	others.

The	actions	taken	by	the	Coast	Guard	before	the	storm	became	a	crisis	were	planned	and	practiced



with	such	regularity	that,	when	it	came	time	to	respond,	service	members	from	New	Orleans	to	New
England	knew	what	they	were	expected	to	do,	were	ready	to	do	it	and,	in	the	event,	did	it.

The	Coast	Guard	assures	its	readiness	and	responsiveness	by	promoting	four	principles	that
underlie	a	culture	of	preparedness:

1.	Have	a	Clear	Objective.	The	Coast	Guard	delivers	“general	instructions”	in	a	mission	and
also	details	specific	responsibilities.	After	Katrina,	the	general	objective	was	to	safeguard	the
coast.	The	specific	task	was	to	conduct	search	and	rescue	operations.

2.	Maintain	an	Effective	Presence.	The	Coast	Guard	wants	to	be	sure	its	people	can	do	its
job	effectively	in	any	situation.	In	a	crisis,	people	behave	in	unexpected	and	unhelpful	ways
that	can	get	in	the	way	of	the	Coast	Guard	operatives	doing	their	job.	So,	in	addition	to	the
captains	and	pilots	and	swimmers,	the	Coast	Guard	also	deployed	security	personnel	to	make
sure	its	people	were	safe.

3.	Take	On-Scene	Initiative.	According	to	the	US	Government	Accountability	Office	report,
“Coast	Guard	personnel	[are]	given	latitude	to	act	quickly	and	decisively	within	the	scope	of
their	authority,	without	waiting	for	direction	from	higher	levels	in	the	chain	of	command.”	One
Coast	Guard	pilot,	for	example,	set	out	on	a	mission	to	conduct	an	environmental	inspection
but	soon	learned	that	search	and	rescue	helicopters	nearby	did	not	have	the	ability	to
communicate	with	ground	personnel	who	were	stationed	at	hospitals	and	landing	areas.	She
adapted	her	mission	and	established	her	aircraft	as	a	communication	platform.

4.	Seek	System	Flexibility.	The	Coast	Guard	encourages	individual	flexibility	and	strives	to
build	flexibility	into	its	structure	so	that	it	can	quickly	deliver	“surge”	capacities	as	it	did	in
New	Orleans.	To	do	this,	the	guard	“pursues	multiple	missions	with	the	same	people	and
assets	.	.	.	adjusting	to	a	wide	variety	of	tasks	and	circumstances.”8

When	members	of	the	Coast	Guard	are	called,	their	readiness	skills	and	protocols	do	not	have	to	be
applied	in	a	specific	way	for	each	type	of	emergency—they	have	learned	resilience	skills	in	general.	Nor
are	their	skills	site	specific.	When,	for	example,	personnel	from	Massachusetts	are	called	to	respond	to	a
hurricane	in	New	Orleans,	they	are	capable	of	providing	the	services	needed.	This	flexibility	allows	for
continued	function	throughout	the	guard,	even	when	surge	capacities	have	limited	resources	in	other
locations.9

Being	prepared	requires	constant	learning,	and,	to	this	end,	the	Coast	Guard	conducted	an
investigation	of	the	Katrina	mission.	In	the	report	that	resulted,	USCG	rear	admiral	Robert	F.	Duncan,
commander	of	USCG	District	8,	talked	about	how	the	service	members	who	responded	in	New	Orleans—
especially	those	in	junior	grades—would	one	day	have	significant	responsibility	and	would	apply	the
lessons	learned	in	that	operation.	“They’re	Katrina	veterans.	They	know	how	it	was	done.	They	know	the
kind	of	centralized	command,	decentralized	execution	that	worked	very	well.”	Duncan	concludes	that	the



work	in	New	Orleans	and	the	analysis	of	it	would	make	for	“a	better	Coast	Guard”	in	the	long	run.10

***

AN	INTERESTING	COMPARISON	in	New	Orleans	to	the	Coast	Guard’s	capacity	to	respond	so	successfully	and
resiliently	despite	highly	unpredictable	and	unforeseen	situations	can	be	seen	in	the	response	at	Memorial
Medical	Center	Hospital—now	called	Ochsner	Baptist—located	in	the	Freret	neighborhood	of	New
Orleans,	where	emergency	plans	fell	apart,	flooded	basement	generators	led	to	a	loss	of	power,	and
patients	who	were	not	evacuated	died	from	heat	and	lack	of	medical	services,	and	a	doctor	was	indicted,
although	not	convicted,	on	criminal	charges	that	some	patients	had	been	euthanized.

How	did	things	get	so	out	of	hand	at	this	health-care	facility?
The	Coast	Guard	is	often	described	as	having	a	culture	of	preparedness—which	allowed	them	to

generate	rapid	situational	awareness,	make	smart	assessments,	and	take	immediate	action	without	a
specific	action	plan	and	without	the	go-ahead	from	higher	ups.	What	Memorial	Hospital	had	was	quite	the
opposite:	twenty	distinct	emergency	plans	amounting	to	273	total	pages—more	than	any	single	person
could	wrap	his	or	her	head	around	or	utilize	in	the	midst	of	the	crisis.11	What’s	more,	there	was	little
coordination	among	the	plans,	and	they	did	not	account	for	the	worst-case	scenario—what	we	now	know
was	Hurricane	Katrina.

How	the	crisis	at	Memorial	Hospital	escalated	into	a	disaster	is	poignantly	documented	in	Sheri
Fink’s	book,	Five	Days	at	Memorial:	Life	and	Death	in	a	Storm-Ravaged	Hospital.	Fink	writes,	“The
hospital’s	preparedness	plan	for	hurricanes	did	not	anticipate	flooding.	The	flooding	plan	did	not
anticipate	the	need	to	evacuate.	The	evacuation	plan	did	not	anticipate	a	potential	loss	of	power	or
communications.	Most	critically,	the	hurricane	plan	relied	on	the	assumption	that	the	hospital’s	generators
would	keep	working	for	a	minimum	of	seventy- two	hours,	although	they	were	never	tested	to	run	that
long.”12	Although	the	hospital	had	a	plan—many	plans—it	was	not	prepared,	exhibiting	an	alarming	lack
of	awareness	about	the	potential	devastation	caused	by	a	catastrophic	storm.

While	being	prepared	invariably	involves	having	some	kind	of	a	plan,	readiness	is	about	the
capacity	and	capability	to	become	and	grow	more	aware,	to	adapt,	and	to	utilize	certain	sets	of	skills	and
knowledge	in	uncertain,	changing	environments.	As	Fink	summarizes,	“Underlying	the	official	response	to
the	crisis	at	[Memorial	Hospital]	was	a	lack	of	situational	awareness—a	view	of	the	larger	picture	of
what	was	happening	and	what	needed	to	be	done.”13	Without	situational	awareness,	it’s	unlikely	there	will
be	an	effective	response.

NEW	VULNERABILITIES	CREATE	NEW	GAPS	IN	RESPONSE

Now	let	me	return	to	Surat	for	a	look	at	a	second	disruption,	in	2006.	It,	too,	involved	flood,	but	had	it	not
been	for	a	different	vulnerability—conflicted	governance—could	probably	have	been	avoided.	Since



1994,	Surat	had	done	a	good	deal	of	self-assessment	and	taken	a	number	of	steps	to	improve	its	readiness
and	enable	a	better	response	if	such	a	disruption	should	come	again.	The	flood	and	plague	crisis	had
turned	out	to	be	a	“precipitating	event,”	as	Dr.	Desai	calls	it,	that	spurred	the	city	into	action.14	They
implemented	a	disease	surveillance	program,	which	made	it	possible	to	learn	of	outbreaks	faster	and
develop	responses	more	quickly.	They	installed	a	flood	warning	system,	with	sirens	that	sound	when	a
flood	is	expected,	which	increased	Surat’s	readiness.	The	health	department,	city	government,	and	private
hospitals	coordinated	planning,	reporting,	and	treatment	protocols,	including	colleagues	from	local
academic	institutions	in	their	discussions,	to	better	integrate	the	city’s	response.	Sanitation,	sewage,	and
water	delivery	systems	were	expanded	to	better	handle	the	needs	of	the	populations	they	served,	and
maintenance	procedures	were	established	to	more	rapidly	respond	to	blockages	and	other	disruptions	in
normal	functioning.

The	transformation	was,	in	large	part,	credited	to	a	strong	local	leader,	S.	R.	Rao,	who	had	become
commissioner	of	Surat	Municipal	Corporation	in	May	1995.	Upon	entering	office,	Rao	swiftly	devised
better	garbage	collection	and	cleaning	systems,	temporarily	shuttered	unsanitary	food	establishments,
demolished	structures	that	had	been	illegally	built	on	municipal	land,	and	enforced	rules	and	regulations.15

These	efforts	helped	restore	the	public’s	trust	in	Surat’s	authorities,	and	the	city	had	a	much	stronger
sense	of	itself	as	a	community.	It	began	making	remarkable	progress.	In	1996,	the	Indian	National	Trust
for	Architectural	and	Cultural	Heritage	named	Surat	the	second- cleanest	city	in	India.16	Industrial	growth
resumed	and	the	city	prospered.	By	2006,	Surat’s	GDP	was	$22	billion,	and	the	city	boasted	one	of	the
country’s	highest	per	capita	incomes.17

During	this	period	of	growth	and	success,	however,	Surat	developed	new	vulnerabilities.	As
business	boomed,	informal	settlements	along	the	river	banks	continued	to	expand,	exposing	a	greater
number	of	people	to	the	threat	of	flood.	New	public	health	issues	emerged,	such	as	an	increase	in	the
incidence	of	HIV.	New	industrial	facilities	were	built	on	landfill	in	floodplain	areas.18	So	although	Surat
had	better	readiness,	increased	protection,	and	improved	response	mechanisms	in	place,	the	city’s	very
success	had	increased	its	vulnerability	in	certain	ways.	This	is	not	unusual,	and	it	is	the	reason	awareness
and	continuous	monitoring	and	learning	are	so	important	to	building	resilience.

There	was	another	factor	that	had	grown	increasingly	important	over	the	years,	an	infrastructural
element	that	was	a	major	asset	and	also	a	concerning	threat:	the	dam.

***

THE	UKAI	DAM,	one	hundred	kilometers	upriver	from	Surat,	was	built	for	three	purposes:	irrigation,	power
generation,	and	flood	control.	Its	primary	purpose	is	to	control	the	flow	of	water	to	downstream	fields	for
irrigation	and	to	communities	for	drinking.	The	dam	collects	water	from	the	catchment	area	of	the	Tapi
River,	which	can	be	released	through	sluice	gates	in	controlled	amounts	as	needed	to	meet	demand
throughout	the	year.	This	is	essential	because	rainfall	in	India	is	not	steady:	there	is	the	rainy	monsoon
season	(May	through	October)	and	the	dry	months	in	between.	The	dam	is	also	a	mechanism	to	manage	the



flow	of	the	Tapi	River	to	avoid	flooding	downstream.19

Effective	management	of	the	dam	is	particularly	important	and	tricky	during	the	monsoon	season.
That	is	the	time	when	dam	managers	have	the	opportunity	to	collect	the	water	they	will	need	to	ensure
supply	for	the	coming	dry	months,	and	the	goal	is	to	have	a	full	reservoir	at	the	end	of	the	rainy	season.
However,	there	is	risk	in	collecting	too	much	water,	because	it	can	overtax	the	dam	and	threaten	its
structural	integrity.	If	the	water	rises	too	high,	it	can	overtop	the	dam	and	rush	downstream	at	its	own
pace,	although	the	dam	itself	may	not	fail.	Far	worse	than	overtopping,	however,	would	be	a	breach,	a
collapse	of	the	structure	such	that	a	gaping	hole	is	created	and	the	contents	of	the	reservoir	can	gush
through.	The	Ukai	Dam	is	susceptible	to	breach	because	upper	portions	of	the	structure	are	constructed	of
earth	and	covered	in	vegetation.	Mice,	rats,	and	other	rodents	tunnel	into	the	earth	and	make	their	homes
deep	inside	the	wall.	Should	water	rise	to	the	level	of	these	entryways,	it	would	sluice	into	the	tunnels
and	eat	away	at	the	dam’s	earthen	structure,	and	the	enormous	pressure	of	the	reservoir	against	the
weakened	wall	could	cause	the	dam	to	blow	open,	causing	a	catastrophic	breach.20

The	challenge	is	to	maintain	an	optimal	water	level,	but	water	doesn’t	flow	into	the	reservoir	in	a
steady	or	reliable	way.	Depending	on	rainfall,	soil	conditions,	levels	in	dozens	of	tributaries,	and	runoff
in	the	dam’s	catchment	area,	water	may	trickle	in	or	it	may	come	in	a	surge.	Rainfall,	too,	is	hard	to
predict,	particularly	in	monsoon	season.	Storms	pounce,	and	rainfall	can	accumulate	quickly.	So	the	level
in	the	dam	can	rise	unpredictably,	which	means	that	maintaining	the	proper	level	is	not	as	simple	as
allowing	the	water	to	collect	to	a	certain	point	and	then	gently	letting	some	go.	To	help	guide
water- release	decisions,	the	Central	Water	Commission,	responsible	for	managing	the	dam	and	its	twenty-
one	sluice	gates,	sets	a	“rule	level”	for	the	reservoir—a	water	height	that	must	not	be	exceeded	and	at
which	water	must,	without	fail,	be	released.21

But	making	decisions	about	when	to	open	the	sluice	gates	is	not	quite	so	straightforward	as
responding	mechanically	to	the	rule	level.	That’s	because,	although	the	dam	serves	the	state	of	Gujarat,	its
catchment	area	and	part	of	the	reservoir	is	in	two	other	states:	Madhya	Pradesh	and	Maharashtra.
Management	of	the	dam,	therefore,	involves	a	number	of	authorities	at	the	national,	state,	and	municipal
level,	and	coordination	among	them	is	key.	Decisions	about	water	releases	that	are	made	lightly	or
unilaterally	can	threaten	the	safety	and	needs	of	other	stakeholders.	All	constituencies	are	supposed	to	be
consulted.	And,	when	a	release	is	to	be	made,	the	dam’s	operators	are	to	give	adequate	warning	to	all
those	potentially	affected.	But	the	Surtis’	concerns	about	flooding	often	took	a	back	seat	to	the	need	to
release	water	for	irrigation	or	to	protect	the	dam.

The	vulnerability,	then,	is	not	so	much	a	matter	of	the	hard	infrastructure	of	the	dam	but	of	the
decision-making	process	that	controlled	it,	as	was	revealed	in	2006.	On	August	4,	strong	storms	in	the
Ukai	area	blew	in,	high	tides	approached	in	the	Arabian	Sea,	and	there	was	a	waxing	gibbous	moon—
factors	that	exacerbate	flooding.	The	Surti	authorities,	aware	of	all	this,	knew	the	Ukai	Dam	was	nearing
capacity	and	were	concerned	that	it	might	overtop	or	that	the	managers	would	wait	too	long	and	would
have	to	make	too	large	a	release,	which	would	inevitably	cause	flooding	in	Surat.	Accordingly,	Surat’s
collector	(chief	administrative	and	revenue	officer)	made	a	request	to	the	dam’s	managers	to	make	a



limited	release	of	water,	but	the	engineers	did	not	think	it	was	necessary.22	Because	the	Surtis	did	not	have
a	strong	enough	voice	in	the	decision-making	process,	their	fears	about	flooding	were	set	aside;	the
operators	wanted	to	continue	accumulating	water	in	the	dam.	A	state	official	made	a	public	announcement
that	the	water	was	still	three	feet	below	the	rule	level	and	more	than	ten	feet	below	the	danger	level,	so	no
release	would	be	made	immediately.23

Surat’s	collector	made	another	request	for	a	contained	release,	this	time	in	conjunction	with	the
commissioner	of	the	Surat	Municipal	Corporation,	and,	on	Saturday,	the	engineers	acceded	and	made	a
small	release.	That	might	have	been	enough	to	alleviate	the	threat	as	it	stood,	but	the	next	morning	a	surge
of	water	rushed	into	the	reservoir,	raising	the	water	line	three	feet	above	the	rule	level	and	approaching
the	danger	zone.24	That	evening,	Surti	authorities,	anticipating	the	inevitable,	activated	the	flood	warning
system,	sending	SMS	alerts	to	some	600,000	mobile	phones	and	broadcasting	alerts	on	TV	and	radio.25

Surat	residents	scrambled	to	make	whatever	preparations	they	could	and	move	to	whatever	higher	ground
they	could	find,	even	if	only	the	top	floors	in	their	homes.

With	the	dam	in	danger	of	overtopping,	its	engineers—without	giving	further	warning	or	engaging
consultation—finally	opened	the	sluice	gates	and	left	them	open,	releasing	a	torrent	of	water	that	boiled
downstream.	Around	noon,	Surat’s	thirty-six	flood-warning	sirens	began	to	shriek.	Three	hours	later,
water	began	to	flow	into	the	city’s	low-lying	areas.26	Although	the	sirens	performed	as	they	were	meant
to,	people	did	not	always	choose	the	wisest	course	of	action—many	gathered	on	bridges	to	watch	the
water	level	rise,	putting	themselves	at	risk.

Within	seventy-two	hours,	water	had	engulfed	some	75	percent	of	the	city.	Health	clinics	were
inundated.	Government	offices,	too,	were	underwater.	The	cell	phone	network	was	compromised.27	The
Central	Water	Commission’s	district	office,	which	analyzes	flood	risk	data,	was	under	ten	feet	of	water.28

More	than	120	people	died.29	Some	20,000	people	were	trapped	on	rooftops,	balconies,	or	the	upper
floors	of	their	homes.	Entire	settlements	of	migrants	on	the	riverbanks	were	washed	away.	Food	and
drinking	water	were	in	short	supply.	Businesses	closed	down.	Just	as	they	had	in	1994,	people	fled	the
city.

In	an	investigation	that	followed,	multiple	and	conflicting	explanations	for	what	had	happened
placed	blame	on	different	parties	for	different	reasons.	State	government	officials	maintained	there	was
no	blame	because	“nobody	could	have	ever	predicted	such	an	unprecedented	increase	in	inflow	in	such	a
short	span.”30

In	understanding	what	happened	in	Surat,	it	is	instructive	to	look	beyond	the	behavior	of	individuals
or	groups	to	the	broader	context.	First,	the	decision-making	process	did	not	have	the	necessary	integration
of	the	entities	involved,	nor	did	it	accommodate	the	diversity	of	their	needs.	Just	as	important,	however,
the	entire	water	management	system	was	not	well	integrated,	nor	was	it	self-regulating.	It	did	not	have	the
capacity	to	fail	safely,	nor	was	there	a	redundant	mechanism,	apart	from	the	sluice	gates,	for	managing	an
overflow.

Over	the	years	since	the	dam	was	first	built,	and	even	more	intensely	since	the	flood	of	1994,
Surat’s	growth	and	urbanization	had	made	the	city	more	vulnerable	to	flooding.	As	industry	grew,



companies	built	facilities	in	low-lying	areas	and,	knowing	the	risk	of	flood,	built	up	embankments	to	keep
the	water	out.	This	cut	off	the	river’s	natural	floodplain	and	squeezed	its	natural	course.	A	new	weir	had
been	built	across	the	river	to	control	salt-water	intrusion	from	the	Arabian	Sea,	which	it	successfully	did,
but	it,	too,	restricted	the	river’s	flow.	The	construction	boom—sparked	by	Surat’s	economic	growth—had
increased	the	demand	for	sand,	which	was	being	dug	out	of	the	river’s	banks,	making	them	less	effective
as	natural	buffers	for	the	river’s	waters	when	they	rose.	Overall,	the	carrying	capacity	of	the	river	in	Surat
had	been	drastically	reduced.31	In	other	words,	the	river	had	been	blockaded,	congested,	and	stripped	of
some	of	its	natural	water	management	capabilities.

Surat	is	proof	that	resilience	building	is	a	continuing	process,	requiring	a	constant	assessment	and
reassessment	of	vulnerabilities	and	threats,	and	that	responding	to	disruption	means	making
well- integrated	decisions	and	communicating	them	through	diverse	channels.	And,	in	Surat,	there	is
another	lesson:	that	an	asset,	such	as	a	dam	and	a	redundant	source	of	water	supply,	can	also	be	a	source
of	vulnerability.

Many	coastal	cities	will	learn	these	lessons	in	the	years	to	come,	as	the	oceans	rise	and	more	rain
falls.	They	can	avoid	the	kind	of	disaster	Surat	suffered	if	they	recognize	the	necessity	of	integrated
institutional	responses	to	emergencies	and	disruptions	and	the	importance	of	thinking	about	social-
ecological	systems	in	a	holistic	way.

TAKING	RESPONSIBILITY,	NOT	PLACING	BLAME

It	is	common	in	situations	like	the	2006	crisis	in	Surat	for	official	investigations	and	unofficial	analyses	of
what	happened	to	seek	to	place	blame,	preferably,	it	would	seem,	on	individuals.	It	is	much	easier	to
point	the	finger	at	a	person	than	it	is	to	cogently	analyze	the	failings	of	a	system.

But	in	crisis	situations,	as	in	Surat,	individual	leaders	rarely	play	a	make-or-break	role.	It	is	usually
more	accurate	to	speak	of	leadership	than	of	individual	leaders,	because	the	most	effective	responses	are
resilient	ones:	they	involve	integration	and	inclusion,	engagement	of	many	and	diverse	players,	and
constant	adaptation	to	emerging	circumstances,	such	that	no	one	person	or	entity	can	be	the	final	decision
maker	in	every	situation.	There	does	not	need	to	be	a	hierarchy,	a	“top”	person	or	an	individual	“hero,”
but	there	must	be	leadership.32

Often,	leadership	of	the	best	and	most	effective	kind	in	a	crisis	is	established	based	on	prior
relationships—rather	than	on	hierarchical	lines	of	authority.	Eric	McNulty	and	Barry	Dorn	of	the	National
Leadership	Preparedness	Initiative,	refer	to	it	as	“meta-leadership,”	and	they	focus	particularly	on
leadership	in	complex	crises	that	involve	a	number	of	agencies	and	entities,	often	on	a	national	level.
Meta-leaders,	they	say,	“recognize	that	achieving	genuine	national	preparedness	demands	a	spirit	of
cooperation”	as	well	as	“inter-agency	mechanisms”	that	fuel	a	quality	they	refer	to	as	“jointness.”33

Dorn,	McNulty,	and	their	colleagues	have	worked	with	leaders	at	all	levels,	and	have	interviewed
and	debriefed	those	involved	in	crises.	When	they	studied	the	Boston	bombings,	which	involved	so	many



leaders—including	the	mayor,	the	governor,	the	police	commissioner,	the	FBI,	the	Secret	Service,	and
others—they	asked	questions	such	as,	Who	is	the	leader?	How	do	you	put	this	all	together?	How	do	you
make	it	work?

They	came	to	the	conclusion	that	what	made	leadership	work	in	Boston	was	the	relationships	the
leaders	and	their	groups	had	been	building	since	at	least	2004.	“They	weren’t	planning	for	the	Boston
Marathon	bombings,”	Dorn	said,	“but	they	learned	to	talk	to	each	other.	They	learned	to	communicate
with	each	other.	They	had	respect	for	each	other.	In	other	words,	they	were	thinking	about	the	whole	of
community.”	As	a	result,	although	there	was	plenty	of	opportunity	to	“screw	up,”	the	management	of	the
crisis—from	the	boom	moment	to	the	capture	of	the	suspects—went	well.	“It	wasn’t	because	someone
said,	‘I’m	in	charge	of	this	thing.’	It	was	because	they	had	built	relationships.”

***

THAT	IS	HOW	GOVERNOR	PATRICK	recalls	the	situation	during	the	Boston	bombings.	His	daughter	had
already	called	him	to	say	that	something	had	happened	when	the	phone	rang	again,	this	time	with	a	call
from	the	head	of	the	emergency	management	team	at	the	scene.	“He	said,	‘Something	bad	has	happened,’”
Patrick	remembers.	“‘There	are	people	down.	Body	parts.	It’s	chaos.’	I	said,	‘I’m	on	my	way.’”34	Patrick
turned	around	and	headed	for	his	office	at	the	State	House.

When	the	second	bomb	went	off	and	it	became	apparent,	or	likely,	that	something	seriously	bad	was
going	on	and	that	other	bombs	in	Boston	might	be	set	to	go	off,	Patrick’s	security	team	of	state	troopers
didn’t	want	him	to	go	to	the	State	House	to	set	up	a	command	post.	They	urged	him	to	head	for	the
emergency	bunker	in	Framingham,	twenty	miles	outside	Boston.	“I	said,	‘I’m	not	going	to	Framingham.
I’m	going	to	the	State	House.’”	Eventually	Patrick	wound	up	at	the	Westin	Hotel	near	the	finish	line,
where	emergency	teams	and	representatives	from	the	many	agencies	on	scene	were	gathering.

At	the	Westin,	the	agencies	involved—the	Boston	Police	Department,	the	State	Police,	the	FBI,	the
Bureau	of	Alcohol,	Tobacco,	Firearms,	and	Explosives	(ATF),	and	others—all	had	to	act	with	limited
information.	“I	got	all	these	agencies	into	a	corner,”	Patrick	recalls,	“and	said,	‘Everybody	has	a	role.	We
don’t	know	how	big	or	small	this	is,	and	in	order	to	sort	that	out,	we	need	everybody.	All	hands	on
deck.’”	Still,	leadership	was	needed.	Patrick	looked	at	the	agency	representatives	and	asked	each	one
who	they	thought	should	be	in	charge.	The	consensus	was	that	the	FBI	should	take	the	lead,	which	they
did.

We’ve	already	seen	how	the	coordinated	response	in	Boston	was	the	result	of	readiness	and
preparation	that	saved	lives,	and	although	the	coordination	of	these	many	agencies	was	instrumental	in	the
investigation	and	manhunt	for	the	suspects	that	followed,	Patrick	believed	there	was	an	important	hole	in
the	response	effort	that	he	needed	to	fill:	communication.

“My	role	was	not	to	call	the	shots	in	the	investigation,”	Patrick	says,	“but	to	help	with	the
communication,	the	public	messaging—to	fill	in	the	gaps	around	law	enforcement.	It	was	a	lot	of
comforting	and	consoling	of	people.”



To	use	the	pilot’s	mantra,	the	aviation	and	navigation	were	largely	being	taken	care	of	by	the
individual	agencies	and	their	heads,	so	Patrick	could	focus	on	communication.	“One	lesson	from	other
experiences	like	this,”	Patrick	says,	“is	that	you	have	to	stand	up	and	talk	about	what’s	going	on,	even
when	you	don’t	have	information.	Let	people	ask	their	questions	and	tell	them	you	don’t	know	yet.”

When	those	who	are	leading	through	a	crisis	share	information	openly	and	are	transparent	about
what	they	do	and	do	not	know,	they	build	trust.	That	encourages	people	to	further	share	information	and	to
limit	the	spread	of	rumors	and	suppositions	that	can	lead	to	extreme	and	baseless	reactions.	These	are
often	played	out	online,	and	such	“digital	wildfires,”	according	to	the	World	Economic	Forum,	pose	a
significant	risk	to	system	stability	in	our	hyperconnected	age.35

Tom	Frieden,	director	of	the	CDC,	credits	honesty	in	communication	for	the	organization’s	good
reputation	and	cites	what	is	known	as	the	“risk	seesaw”	as	the	motivation	for	transparency.	“If	you	tell
people,	‘Don’t	worry,	everything’s	fine,’	they’ll	worry,”	he	says.	“If	you	overemphasize	the	things	that
could	go	wrong,	they’ll	say,	‘You	know,	they’re	really	exaggerating.	It’s	not	so	bad.’”36	By	sharing
information	you	create	better	situational	awareness,	which	improves	responsiveness	and	builds	trust
across	silos	of	activity	(units	or	disciplines	that	are	isolated	from	one	another)	which	makes	for	better
integration.	Things	then	rebound	more	quickly	and	more	safely.

Governor	Patrick	held	two	press	conferences	on	Marathon	Monday,	not	to	worry	people	but	to
explain	what	was	happening	and	what	officials	knew	and	didn’t	know.	Patrick	was	also	thinking	about	the
bigger	picture—how	to	control	the	messaging	and	dialogue	around	the	event	and,	ultimately,	how	to
maintain	the	social	cohesion	that	would	help	the	city	and	its	people	heal	once	the	crisis	had	passed.
Almost	from	the	beginning,	Patrick	was	thinking	about	how	to	help	the	city	to	rebound	as	quickly	as
possible	from	this	unpreventable	shock.

“One	of	the	things	I	was	worried	about,	before	we	knew	the	background	of	the	perpetrators,”
Governor	Patrick	says,	“is	that	we	would	turn	on	each	other,	when	part	of	the	response,	rebuilding,	and
rehealing	would	require	turning	to	each	other.”

At	the	second	press	conference,	held	that	Monday	evening,	after	discussing	what	was	being	done
and	had	been	done	during	the	day	by	law	enforcement,	and	what	citizens	could	expect	in	the	coming	days
(increased	security,	random	bag	checks),	Patrick	confidently	emphasized	the	importance	of	getting	through
the	tragedy	and	crisis	together:

I	also	want	to	say	that	there	have	been	a	number	of	stories	I’ve	heard	this	afternoon	of	residents	in	Boston	and	along	the	route
in	the	cities	and	towns	that	the	marathon	passes	of	extraordinary	kindness	shown	to	runners	and	others—neighbors	and	visitors
—who	are	shaken	by	this	experience	as	we	are.	.	.	.	We’re	going	to	get	through	this.	We	do	not	have	all	the	answers	to	all	of
your	questions	yet.	.	.	.	But	I	can	tell	you	from	the	President	to	the	members	of	our	congressional	delegation	to	many,	many
fellow	Governors	who	have	called	to	check	in,	to	all	of	the	leaders	in	law	enforcement	here	in	the	state	at	the	local	level	and	at

the	federal	level,	we	are	all	coming	together	to	do	everything	we	can	to	get	to	the	bottom	of	this.37

Patrick	did	not	have,	and	could	not	have,	all	the	answers.	His	confidence,	as	well	as	his	inclusion	of
all	those	who	expressed	both	their	confidence	and	concern,	presented	an	image	of	a	governance	group	that



had	stabilized	itself	(if	it	had	even	been	destabilized	at	all)	and	reminded	citizens	of	Boston	that	they
were	not	alone	in	their	shock	and	sadness	and	would	not	be	alone	in	creating	a	response.

Perhaps	most	important,	however,	Patrick	spoke	to	the	“kindnesses”—the	beautiful	moments	of
human	compassion	and	action	that	occurred	throughout	the	city.	He	spoke	of	marathoners	who	did	not	stop
once	they	crossed	the	finish	line	but	kept	on	running	until	they	reached	Mass	General	Hospital	and	gave
blood.	He	spoke	of	Bostonians	who	opened	their	doors	to	runners	and	visitors	alike.	Patrick	wanted	such
moments,	as	much	as	the	explosions	themselves,	to	define	the	day.38	Boston’s	story	was	not	going	to	be
about	terror—it	was	going	to	be	about	togetherness.

“There	were	tremendous	acts	of	grace,”	says	Patrick.	“There	were	so	many	ways	people	brought	the
best	of	themselves	out,	and	I	think	lifting	that	up	was	key.	There’s	another	part	of	the	putting-back-together
that	goes	beyond	finding	the	bad	guys	or	gals	and	bringing	them	to	justice:	How	do	we	come	together	and
acknowledge	what	happened	and	grieve	together	but	also,	in	a	way,	commit	to	rebuilding	together?”

It	is	a	fundamentally	important	question	to	our	discussion	of	resilience—rebuilding,	healing,
revitalizing	as	a	community—and	Patrick’s	responses,	and	his	capacity	to	enable	the	leadership	of	other
necessary	actors,	served	Boston	well.

***

LEADERSHIP	LOOKED	VERY	different	during	the	earthquake,	flooding,	and	plant	meltdown	in	Japan	of	March
11,	2011—a	set	of	cascading	disruptions	considerably	more	complex	and	far-reaching	than	the	Boston
bombings.	As	a	result	of	the	magnitude	9.0	earthquake	and	the	tsunami	that	followed,	nearly	20,000
people	were	killed	or	went	missing.	The	Fukushima	Daiichi	nuclear	power	plant	was	so	badly	damaged	it
is	now	recognized	as	the	second-worst	nuclear	disaster,	after	Chernobyl.	Although	no	deaths	came	as	a
direct	result	of	the	nuclear	plant	dysfunction	itself,	some	270,000	citizens	were	made	refugees	in	the
disaster,	about	100,000	of	whom	lost	their	homes.39

The	Japanese	were	correctly	praised	in	some	quarters	for	aspects	of	their	preparedness.	Analysts
argued	that	lives	were	saved	because	of	planning	measures	and	strict	building	codes	that	prevented
additional	structures	from	toppling	during	the	crisis.40	However,	accusations	soon	were	being	made	about
the	mishandling	and	unpreparedness	of	leadership,	including	in	the	Fukushima	nuclear	power	plant,	which
suffered	catastrophic	damage	and	a	partial	meltdown	and	its	reactors	released	dangerous	quantities	of
radiation.

In	August	2012,	the	company	that	operated	the	plant,	Tokyo	Electric	Power	(TEPCO),	released	150
hours	of	video	of	teleconferences	between	executives	and	plant	managers,	providing	a	glimpse	of	the
disaster	as	it	unfolded.	Hiroko	Tabuchi,	reporting	for	the	New	York	Times,	writes	about	the
communication	between	workers	at	the	plant	and	executives	at	headquarters.	The	workers	were	exhorted
to	check	the	condition	of	the	reactors	but	also	to	“take	shelter,”	although	there	really	was	no	shelter	to
take.

Clearly,	the	workers	were	not	to	blame	for	the	disaster,	and	soon	enough	the	finger	pointing	began.



In	a	report	prepared	by	the	International	Atomic	Energy	Agency,	TEPCO	was	found	to	have	inadequate
safety	measures	and	insufficient	backup	systems	and	had	also	underestimated	the	threat	of	tsunamis.41

Others	have	criticized	the	plant	operators	for	underreporting	the	severity	of	damage	and	failing	to	respond
rapidly	enough.

One	of	the	most	startling	revelations	concerned	the	behavior	of	an	important	player	in	the	disaster:
the	prime	minister	of	Japan	at	the	time,	Naoto	Kan.	It	seems	that	he	had	made	a	classic	mistake	in	such
situations.	In	an	effort	to	show	leadership,	he	traveled	to	the	plant	to	“direct	the	workers	who	were
dealing	with	the	damaged	core,”	as	the	report	by	the	Fukushima	Nuclear	Accident	Independent
Investigation	Commission	put	it,	but	that	action	backfired	because	it	“diverted	the	attention	and	time	of	the
on-site	operational	staff	and	confused	the	line	of	command.”42

Eventually,	however,	the	true	leaders	emerged.	According	to	William	Saito,	the	plant	workers	had
been	ordered	by	the	plant	operators	to	stop	pumping	seawater	into	the	reactors,	which	the	workers	had
been	doing	in	an	attempt	to	keep	the	reactors	cool	and	avoid	a	meltdown.	The	operators	were	concerned,
however,	that	the	water	would	destroy	the	reactors	and	create	an	enormous	commercial	loss.	At	last,	the
plant	workers	ignored	the	order	and	kept	on	pumping.43	Saito	says	their	actions	demonstrated	“the	real
leadership”	that	day.	“They	basically	totaled	the	plant,”	he	says,	“but	saved	the	country.”44

***

THE	TOYOTA	MOTOR	CORPORATION	also	suffered	extensive	damage	to	its	plants	in	Japan	during	the	2011
earthquake—a	total	of	659	of	its	facilities	were	impacted	by	the	quake,	fire,	or	flooding—but	the
response	and	outcomes	were	very	different	than	at	Fukushima.	Most	of	the	facilities	were	operated	by
Toyota’s	suppliers	and	partners,	and	together	they	produced	some	1,260	different	parts	that	go	into	the
assembly	of	an	automobile,	five	hundred	that	are	essential	to	keep	production	rolling.

Toyota	had	experienced	disruption	from	two	previous	earthquakes—one	in	1995	that	had	damaged
thirteen	production	facilities	and	another	in	2007	that	had	disabled	eight	plants—so	they	had	learned	a
great	deal	about	how	to	respond	to	such	disruptions	and	were	well	prepared.	When	the	March	quake
struck,	Toyota	immediately	called	into	action	the	disaster	response	task	forces	that	had	been	established
in	each	of	the	major	operations	groups,	including	purchasing,	production,	engineering,	and	information
technology.	Each	task	force	set	up	an	obeya,	a	designated	control	center	and	meeting	area	equipped	with
all	the	diverse	communications	tools	known	to	the	modern	corporation,	including	a	video	network
connecting	multiple	Toyota	offices.	People	at	Toyota	and	its	affiliates	quickly	integrated	their	efforts
around	a	set	of	priorities:	saving	lives,	supporting	the	recovery	of	earthquake-impacted	areas,	and,
finally,	getting	production	back	into	swing.

The	company’s	president,	Akio	Toyoda,	did	not	attempt	to	manage	the	operations	personally	but
rather	demonstrated	the	kind	of	meta-leadership	that	Dorn	and	McNulty	describe.	He	encouraged
leadership	throughout	the	company,	based	on	the	defined	priorities.	To	that	end,	he	immediately	delegated
his	authority	to	the	people	on	the	ground.	He	addressed	the	task	forces,	saying,	“I	trust	your	decisions.	I



will	take	full	responsibility	for	your	actions,	so	do	whatever	needs	to	be	done	to	get	our	business	back	on
its	feet	as	quickly	as	possible.”45	Toyota’s	philosophy	of	respecting	the	knowledge	and	decisions	of	those
closest	to	the	situation	is	core	to	its	culture.

By	March	12,	one	day	after	the	crisis,	Toyota	began	delivering	emergency	supplies	and	helping	to
restore	facilities	in	the	area.	The	magnitude	of	the	task	was	almost	overwhelming.	With	communications
systems	largely	disabled,	the	task	forces	did	not	have	any	idea	which	facilities	were	damaged	or	how
extensively.	They	were	able	to	reach	some,	but	hardly	all,	of	the	suppliers	by	phone.	Their	next	effort	was
to	conduct	the	most	fundamental	form	of	information	gathering	of	the	sort	we	have	seen	in	San	Francisco
(walking	around)	and	Nairobi	(village	enumerations)	by	dispatching	teams	into	the	field,	one	of	them	in	a
well-equipped	Toyota	Land	Cruiser,	to	visit	the	production	facility	sites.	They	acted	as	relief	workers,
delivering	aid	and	supplies,	as	well	as	advisers	and	information	gatherers.	Within	days,	the	relief
activities	expanded,	two	facilities	were	established	as	relief	logistics	centers,	and	some	eighty-seven
trucks	were	dispatched	with	relief	workers	and	supplies.

Although	helping	people	was	the	primary	goal,	Toyota	needed	to	get	production	up	and	running
again	as	quickly	as	possible.	As	information	about	the	facilities	came	in,	the	purchasing	division
synthesized	it	to	determine	which	plants	could	produce	which	parts.	At	the	same	time,	the	production
people	were	checking	inventory	against	the	1,260	parts	affected,	creating	a	monumental	spreadsheet	of
5,000	rows	by	5,000	columns.	The	various	internal	groups	had	to	make	decisions	quickly	and	in	an
integrated	way	about	how	to	proceed.	“We	didn’t	have	the	luxury	of	time	to	go	through	the	usual	decision
process,”	says	one	Toyota	staff	member.	“But	the	executives	were	also	there,	and	they	actively	exchanged
opinions	quickly.”	Another	person	who	participated	in	Toyota	team	meetings	remarked,	“In	a	system	that
normally	makes	decisions	very	cautiously,	it	was	done	at	an	unbelievable	pace.”

Over	the	next	two	months,	Toyota’s	people	worked	across	departments,	with	suppliers,	and	with
dealers	to	develop	alternatives	to	their	normal	operating	methods	and	adapt	to	the	situation	as	it
developed.	They	decided	to	focus	on	getting	production	going	for	a	handful	of	the	most	in-demand
models.	They	identified	substitute	materials	that	could	be	used	in	the	manufacture	of	a	number	of	parts.	In
one	case,	they	ran	into	a	production	bottleneck	of	the	sort	Lululemon	had	faced:	a	single	supplier	of	an
ingredient	for	a	special	paint	type	used	in	sixty-seven	of	Toyota’s	two	hundred	available	colors.	The
company	fiercely	guarded	the	formula	for	its	ingredient	and	would	not	allow	Toyota	personnel	into	their
damaged	plant.	Toyota	had	no	choice	but	to	develop	an	alternative.	They	put	together	an	interdisciplinary
team	with	members	from	across	the	company,	and	within	about	six	weeks	the	team	had	created	a	substitute
material	that	enabled	them	to	match	thirty-seven	of	the	colors.	These	could	be	used	in	production	until	the
supplier	was	back	in	operation.

Toyota	was	seriously	disrupted	by	the	disaster.	It	lost	production	of	about	370,000	vehicles,	which
toppled	the	company	from	its	position	as	top	global	automaker	to	number	4	on	the	list.46	But	the	company
recovered	far	more	quickly	and	successfully	than	it	had	anticipated.	Production	was	completely	halted	for
only	two	weeks.	By	the	middle	of	April,	all	of	Toyota’s	major	plants	in	Japan	were	running	again,
although	at	lower	capacity	than	before	the	disaster.	By	the	end	of	June,	90	percent	of	production	had	been



restored.
Toyota	is	well	known	for	its	Toyota	Production	System,	which	is	both	a	philosophy	and	a	set	of

practices—it	stresses	the	importance	of	relationships	and	the	participation	of	everyone	in	the	system	to
achieve	continuous	improvement.	The	production	system	shares	the	characteristics	of	resilience:	it	is
aware,	diverse,	integrated,	self- regulating,	and	highly	adaptive.	It	is	so	much	a	part	of	the	way	people	at
Toyota	think	and	provides	such	a	wealth	of	tools	for	them	that	they	have	the	capacity	to	respond	and	adapt
to	the	rapidly	changing	circumstances	that	characterize	the	globalized	auto	industry.	“Our	mission	is	to
have	the	parts	ready	to	deliver	the	cars	to	the	customers,”	said	a	member	of	the	purchasing	department.	“It
is	in	our	DNA.”	And,	as	large	as	Toyota	is,	with	offices,	production	facilities,	partners,	and	dealers
around	the	world,	the	company-wide	understanding	of	the	“Toyota	Way,”	as	it	is	sometimes	called,
enabled	people	at	all	levels	to	gather	and	share	information,	make	decisions,	and	take	action	during	the
disaster	without	being	constricted	by	hierarchy	or	bureaucracy—they	could	take	on	leadership	roles	as
and	where	needed.	Many	of	those	who	helped	get	Toyota	back	on	its	feet	during	the	earthquake	and	in	the
months	that	followed	said	simply,	“We	just	did	what	we	needed	to.”	That	approach	has	enabled	Toyota,
over	a	period	of	decades,	to	become	one	of	the	most	resilient	companies	in	the	world.	In	2013,	just	two
years	after	experiencing	a	crisis	from	which	Japan	is	still	recovering,	Toyota	regained	its	top	spot	as	the
number	1	automaker.47

CRISIS	AS	A	STEP	TOWARD	REVITALIZATION

Once	the	floodwaters	had	receded	in	Surat	in	2006,	it	became	clear	that,	this	time,	things	had	to	be
different.	It	would	not	be	enough	to	resume	basic	functioning	and	recover	to	the	point	of	“normalcy.”	Yes,
it	was	necessary	to	build	back	what	had	been	destroyed	and	important	to	make	incremental	improvements,
but	the	city	was	facing	too	many	threats,	struggling	with	too	many	vulnerabilities,	to	settle	for	that.
Besides,	Surat	had	considerable	assets	that	it	could	bring	to	bear	on	its	problems—including	a	strong
commercial	base,	a	more	cohesive	sense	of	community,	better	local	governance,	and	an	estimable
reputation.	Perhaps,	by	working	together	and	gaining	some	outside	assistance,	the	city	could	tackle	its
problems.

And	so,	in	the	years	following	the	2006	crisis,	the	city	did	seek	outside	technical	support	and
worked	with	a	number	of	organizations,	supported	by	The	Rockefeller	Foundation’s	Asian	Cities	Climate
Change	Resilience	Network	(ACCCRN).	This	is	an	initiative,	begun	in	2008	and	led	by	managing
director	Ashvin	Dayal,	that	has	been	funding	a	large	variety	of	interventions	that	are	building	climate
change	resilience	in	forty	Asian	cities—including	Surat—in	India,	Indonesia,	Vietnam,	and	Thailand.48

With	a	more	explicit	focus	on	resilience	building,	Surat	now	has	an	improved	dam	management	and
hydrology	analysis	system,	a	better	flood	early-warning	system	that	provides	flood	forecasts	two	to	three
days	before	a	potential	event,	and	an	expanded	disease	surveillance	system.	The	city	is	also	pursuing	a
number	of	new	initiatives,	including	soft	solutions	such	as	rainwater	harvesting	and	the	reactivation	of



water	sources	that	have	fallen	into	disuse	to	provide	more	diversity	and	redundancy	in	the	water	supply.49

A	key	issue	is	getting	the	governance	right.	Today,	in	contrast	to	2006,	the	water	management
process	involves	decision	makers	at	all	levels.	In	March,	just	before	monsoon	season	begins,	the	major
stakeholders	in	the	city	of	Surat	get	together	with	other	district	collectors,	personnel	from	the	three	state
irrigation	departments,	private	industry	players,	academics,	and	officials	from	the	Central	Water
Commission	to	plan	for	the	coming	vulnerable	months	ahead.	They	consider:	What	has	changed	in	the	past
year?	What	new	irrigation	needs	or	factory	facilities	have	come	online?	What	new	factors	might	affect	the
flow	of	water	into	the	dam	and	along	the	river’s	route?

Technology	plays	an	important	role,	too.	To	help	them	in	their	assessment	of	the	season	ahead,	they
have	developed	a	hydrology	model	that	crunches	data	about	the	catchment	area,	rainfall,	local	terrain,	and
land	use	so	that	more	accurate	predictions	can	be	made	about	how	a	storm	will	impact	the	flow	of	water
to	Ukai’s	reservoir.	They	have	also	created	a	model	that	figures	in	the	amount	of	rainfall	in	Surat	itself,	as
well	as	the	state	of	the	ocean	tides	and	how	those	factors	will	further	affect	the	behavior	of	the	river.
Using	precipitation	forecasts	provided	by	the	India	Meteorological	Department,	officials	can	now	predict
potential	floods	two	to	three	days	in	advance	and	begin	preparations	accordingly.

Each	morning	at	8:00	these	hydrology	reports	are	sent	to	members	of	the	Surat	Climate	Change
Trust.	This	is	an	informal	advocacy	group,	composed	of	many	stakeholders,	that	has	a	good	deal	of	power
and	influence	as	the	result	of	its	access	to	near-real-time	information	and	the	prognosis	reporting	system,
according	to	G.	K.	Bhat,	chair	of	TARU	Leading	Edge,	one	of	the	ACCCRN	implementing	partners.50	This
system	ensures	that	if,	as	in	2006,	the	irrigation	department	balks	at	ordering	a	needed	safe	release,	these
actors	can	sound	the	alarm	and	pressure	officials	to	take	action.	The	involvement	of	private	industry
players	is	particularly	important.	If	the	lead-up	to	the	2006	scenario	were	to	happen	today,	those	business
leaders	could,	in	a	worst-case	scenario,	ask	for	intervention	from	the	highest	level	of	political	and
administrative	authorities—and	would	not	be	ignored.

In	Surat,	people	have	significantly	increased	their	awareness	and	knowledge	such	that	they	can	make
much	better	assessments	of	their	vulnerabilities,	risks,	and	the	seriousness	of	the	threat.	No	longer	do	they
rely	solely	on	a	single,	crude	“rule-level”	at	the	dam.	And	the	multistakeholder	group	ensures	the
irrigation	department	no	longer	makes	unilateral	judgments	about	dam	releases	without	oversight.	In	this
way,	Surat’s	municipal	government	and	private	sector	have	worked	with	the	state	government	to	create	a
self-monitoring	and	self-regulating	system,	which	can	reduce	the	incidence	of	floods.

Surat	has	also	accepted	that,	even	with	more	information	and	better	management,	they	can	never
completely	rule	out	the	possibility	of	flood.	There	is	just	too	much	water	and	too	many	factors	to	contend
with:	rainfall,	storms,	tide,	catchment	conditions,	river	inflow,	and	the	possible	amplification	of	floods	as
a	result	of	climate	change.	So	they	have	made	improvements	to	their	warning	system.	Now	that	the
Meteorological	Department	has	the	capability	to	predict	floods	two	to	three	days	in	advance,	the	goal	is
to	warn	the	people	of	Surat	as	soon	as	the	predictions	are	available	and	confirmed.	Now	Surtis	will	have
as	much	as	three	days	to	prepare,	a	great	improvement	over	the	three-hour	warning	they	had	become
accustomed	to.	That’s	enough	time	to	secure	homes	and	commercial	buildings,	stock	up	on	supplies,



organize	people	and	groups,	and	evacuate	if	necessary.
To	alert	people,	the	city	has	taken	the	route	of	diversity	to	make	sure	there	are	multiple	ways	to	get

the	word	out.	Almost	everyone	has	a	voice-and-text	cell	phone,	so	in	2013	the	police	department
launched	an	SMS	service	called	Setu	(“bridge”	in	Sanskrit),	so	citizens	can	receive	extensive	water
alerts	and	other	relevant	information.	It	is	designed	to	be	scaled	up	during	a	crisis,	providing	an	important
and	reliable	communication	channel	for	the	city’s	agencies	and	residents.	Large	digital	displays	have	been
placed	in	prominent	locations	throughout	Surat	to	provide	data	on	rainfall,	dam	water	levels,	and	other
information—all	of	which	are	also	available	on	Surat	Municipal	Corporation’s	website.	The	final
element	of	the	warning	system	is	the	most	basic:	a	fleet	of	vehicles	equipped	with	loud	speakers	to	patrol
the	streets,	broadcasting	advisories,	alerts,	information,	and	instructions.

And,	to	integrate	all	of	these	elements,	Surat	is	developing	a	disaster	management	plan	that
identifies	evacuation	routes,	contact	numbers	for	key	organizations	and	information	hotlines,	safe	refuges
and	meeting	zones,	places	that	can	be	used	to	temporarily	house	people,	and	coordination	and	drop-off
points	for	food	and	other	supplies.51

The	improvements	to	the	water	management	system	proved	their	worth	during	the	monsoon	season
of	2013,	when	the	Ukai	Dam–served	area	experienced	rainfall	similar	to	that	of	2006.	In	fact,	there	was
more	water	in	Surat	in	2013	due	to	heavy	local	rains	and	fluvial	floods,	but	the	outcomes	were
significantly	different.	This	time,	thanks	to	better	information,	greater	awareness,	and	integrated	decision
making,	the	dam’s	managers	were	able	to	do	a	number	of	smaller	water	releases	earlier	in	the	periods	of
heaviest	water	collection	and	were	thus	able	to	avoid	the	last-minute,	high-volume	releases	that	had
caused	such	trouble	in	2006.	Floodgates	in	Surat	were	closed.	Warning	was	given.	As	a	result,	although
the	level	of	the	Tapi	rose,	Surat	avoided	a	catastrophic	flood.	Residents	did	their	best	to	protect	valuable
assets	(they	parked	their	cars	on	bridges	and	hung	their	motorcycles	out	of	the	water’s	reach)	and	moved
to	safe	locations.	Businesses	continued	operations	with	few	interruptions.	The	disturbance—although
trying—did	not	turn	into	a	disaster.

Surat	has	also	addressed	its	vulnerabilities	related	to	disease,	through	the	establishment	of	the
Urban	Health	and	Climate	Resilience	Centre,	which	The	Rockefeller	Foundation	helped	fund.	The	center
will	focus	on	issues	at	the	juncture	of	public	health	and	climate	change	adaptation,	an	area	of	investigation
that	is	both	new	and	important.	One	of	the	organization’s	main	initiatives	is	the	creation	of	a	“climate-
informed	disease	surveillance	system,”52	which	will	analyze	vulnerabilities	and	threats	and	evaluate	the
success	of	adaptation	measures.	The	hope	is	that	the	project	will	also	lead	to	the	development	of	a	public
health	working	group,	research	pioneered	by	multidisciplinary	teams	focusing	on	urban	health,	policy
measures	that	help	vulnerable	residents,	and	an	educational	outreach	program	so	that	other	cities	around
the	world	can	benefit	from	Surat’s	findings,	clearly	providing	Surat	with	a	resilience	dividend	from	its
leadership	role.

The	objective	is	to	create	an	improved,	data-rich	surveillance	system	that	will	enable	Surat	and
other	cities	to	better	plan	for,	predict,	and	avert	potential	epidemics;	respond	with	preventive	measures
and	smart	operating	procedures;	and	reduce	the	spread	of	infectious	and	vector-borne	diseases—



particularly	in	its	poorest	neighborhoods	where	outbreaks	tend	to	start.	This	would	improve	the	health	of
the	entire	city,	particularly	its	most	vulnerable	populations	and	those	who	live	near	them,	and	ease	the
burden	on	Surat’s	health	system.

Surat	has	taken	more	basic	measures	in	the	quest	to	ensure	a	higher	state	of	public	health.	Since	the
city’s	experience	with	plague	in	1994,	authorities	there	have	come	to	realize	that	public	health	can	take
strange,	unpredictable,	and	highly	disruptive	turns—and	that	the	cause	for	an	illness	may	lie	with	some
seemingly	unrelated	issue.	As	Dr.	Desai	puts	it,	“Poor	health	is	the	outcome	of	the	failure	of	other
sectors.”	And,	of	course,	a	lack	of	basic	services.

So,	in	addition	to	its	research	and	development	initiatives,	Surat	is	also	attending	to	nuts	and	bolts
activities.	City	organizations	have	improved	their	knowledge	assessment	and	tracking	of	vulnerable
populations,	the	ones	most	likely	to	be	affected	by	flood	or	other	crises,	and	included	that	knowledge	in
the	citywide	disaster	plan.	Through	its	outreach,	establishment	of	feedback	loops	and	information-
delivery	methods,	residents	have	become	more	aware	of	the	health	risks	associated	with	floods	and	are
more	likely	to	keep	the	right	medications	and	treatments	in	store.	The	city	has	plans	to	install	pumps	to
evacuate	water	from	the	city	when	the	city	floodgates	are	closed	and	to	improve	its	response	practices	so
that	drainage	blockages	are	cleared	within	twenty- four	hours	of	a	flood	to	reduce	water	pooling	and	thus
the	breeding	of	disease-bearing	mosquitoes.	The	city	has	also	tested	an	SMS	program	that	enables
residents	to	inform	the	city	when	there	is	a	problem	with	a	basic	service,	such	as	water	delivery.

Over	the	past	several	years,	a	new	sense	has	developed	in	the	city—that	Surat	should	and	will
never	again	have	to	suffer	shame	as	it	had	during	the	years	it	was	known	as	“plague	city.”	Indeed,	people
have	even	begun	to	believe	that	Surat	could	take	itself	to	a	whole	new	level.	It	could	become	a	model	not
just	for	India	but	for	the	developing	world.	It	might	even	be	able	to	build	its	resilience	to	the	point	that
knowledgeable	people	throughout	India,	and	even	around	the	world,	would	refer	to	Surat	as	a	world-class
city.	If	Surat	can	accomplish	that—given	its	history	as	a	city	historically	known	for	filth,	flooding,	and
disease—it	would	be	a	remarkable	story	of	revitalization.



11.	After	the	Crisis:	Bouncing	Forward

THE	POST-CRISIS	PERIOD	IS	DIFFERENT	from	the	experience	of	getting	through,	and	helping
others	get	through,	a	severe	disruption.	After	the	crisis,	threats	are	not	as	urgent	as	they	were	before,	when
the	floodwaters	were	rising,	the	disease	was	spreading,	the	explosion	still	echoed	through	the	streets.	Nor
are	the	objectives	so	concrete	as	in	a	time	of	acute	disruption,	when	the	goals	are	sharply	defined:	save
yourself,	help	others,	protect	assets.	The	post-crisis	time	scale,	too,	is	tougher	to	get	a	handle	on.	A	storm
can	last	only	so	long	and	a	pandemic	will	run	its	course,	but	how	do	you	delineate	what	comes	after?

Experts	in	disaster	management	define	three	phases	of	post-crisis:	relief,	restoration,	and	recovery.
Relief	involves	the	alleviation	of	acute	crisis	conditions,	including	search,	evacuation,	and	rescue;
delivery	of	basic	supplies;	and	provision	of	essential	services.	Restoration	can	include	many	activities,
including	the	bringing	back	of	utilities,	communications	networks,	and	transportation	systems—and	the
repair	and	return	to	service	of	damaged	facilities	and	infrastructure.	Recovery	is	a	broader	concept,
usually	referring	to	human	or	other	natural	systems,	including	bringing	organizations,	communities,	and
environments	back	to	successful	functioning.

These	definitions	are	useful,	but	they	don’t	fully	encompass	the	process	of	resilience	building.
Relief,	restoration,	recovery—these	terms	suggest	the	return	to	a	previous	state.	We	often	hear	people	say
their	main	concern	after	a	disruption	is	to	“get	back	to	normal”	or	to	resume	functioning	as	it	has	“always
been.”	This	is	understandable.	People,	communities,	and	systems	want	to	stabilize	themselves	and,	as
much	as	possible,	do	so	under	their	own	steam.	They	want	to	clean	things	up,	fix	what’s	broken,	and	get
on	with	their	lives	and	work.

At	the	same	time,	people	may	come	to	look	back	at	the	eye	of	a	crisis	with	awe	and	admiration,	as	a
kind	of	pinnacle	experience.	As	Rebecca	Solnit,	author	of	A	Paradise	Built	in	Hell,	writes	of	disaster,
“When	all	the	ordinary	divides	and	patterns	are	shattered,	people	step	up—not	all,	but	the	great
preponderance—to	become	their	brothers’	keepers.”1	We	have	seen	the	truth	of	this	in	many	of	the	stories
in	this	book—Oakland	residents	looking	after	the	ambulance	crews,	strangers	tending	to	victims	of	the
Boston	bombings,	the	actors	of	Halifax	setting	up	a	relief	station.	We	all	have	heard	such	stories,	and
many	of	us	have	lived	through	such	times.

Bouncing	back,	however,	is	very	different	kind	of	experience.	The	period	of	weeks	or	months
(sometimes	years)	after	a	severe	disruption	like	those	in	Surat,	at	Fukushima,	or	in	New	Orleans	can	be
exceptionally	difficult	for	individuals,	families,	organizations,	and	societies.	The	reality	of	the	disruption
sets	in.	Infrastructure	is	damaged	and	systems	are	harmed.	Social	cohesion	may	be	affected.	Livelihoods
are	threatened	or	destroyed.	Ecosystems	may	be	disturbed.	For	people	and	places	where	there	are	already
significant	vulnerabilities,	where	there	is	insufficient	awareness	and	readiness,	and	where	response	is
slow	or	inadequate,	crisis	can	only	make	matters	worse.	Fundamental	problems	may	be	laid	bare	in	the
post-crisis	period	as	never	before.	There	is	no	resilience	dividend,	but	rather	a	deficit.



But	resilient	entities—those	with	high	levels	of	awareness,	sufficient	readiness,	and	the	capacity	to
effectively	respond—move	on.	Not	only	do	they	bounce	back	to	a	functioning	state,	they	bounce	forward:
they	nurture	natural	systems,	improve	structures,	and	strengthen	social	ties.

Still,	the	process	of	bouncing	forward	is	never	easy.	It	requires	planning,	rebuilding,	and	often
reinventing.	It	is	not	enough	to	forge	ahead	with	unconsidered	action	to	put	things	back	into	a	known
order.	New	assessments	must	be	made,	analysis	conducted,	lessons	articulated,	narratives	developed.
What	really	happened	during	the	crisis?	What	caused	it?	What	vulnerabilities	were	revealed?	What	did
we	learn?	Decisions	must	be	made	and	priorities	set.	What	are	we	going	to	do?	When?	Who	and	what
should	get	priority?	People	must	assume	responsibility	and	actions	must	be	taken.	Who	is	“we”?	Who
will	be	involved	in	the	work?	Who	will	lead	it?	Who	will	benefit?	How	many	resources	can	we	muster?
What	are	we	willing	to	invest?	Whose	money	should	it	be?	Plans	need	to	be	developed	and	acted	upon.
New	types	of	tools	and	processes	used.	How	will	we	move	ahead?	How	will	we	measure	our	progress
and	success?	Aspirations	must	be	stated	and	visions	for	a	possible	transformation	expressed.	What	do	we
really	want	for	ourselves?	What	might	our	future	look	like?

“Never	let	a	good	crisis	go	to	waste,”	Winston	Churchill	is	famously	credited	with	saying,	and	the
same	admonition	has	been	iterated	in	many	forms	by	people	in	disparate	domains,	including	politics,
economics,	business,	psychology,	and	sports.	From	bad	emerges	good.	From	crisis	comes	opportunity.
Disaster	can	be	a	kind	of	positive	reset	button.

Too	often,	however,	people	do	“waste”	a	crisis,	by	which	I	mean	they	do	not	take	the	opportunity	to
address	their	vulnerabilities	nor	do	they	take	action	to	make	positive	change	and	improvement.	But
fortunately	we	have	many	good	examples	of	entities	that	have	successfully	bounced	forward—including
the	city	that	suffered	one	of	the	most	intense	and	wide-ranging	disruptions	of	any	community	in	the	history
of	the	United	States,	a	crisis	that	came	close	to	destroying	it,	New	Orleans.2

AFTER	THE	FEDERAL	FLOOD

Hurricane	Katrina	was	one	of	the	worst	weather-related	disasters	the	United	States	has	experienced.	It
caused	flooding	that	affected	80	percent	of	the	city,	with	water	reaching	as	high	as	eight	feet	in	some
neighborhoods	(although	residents	argue	it	was	more	like	twelve	feet	in	places).3	Aerial	footage	from	the
days	after	the	storm	captured	images	of	entire	city	blocks	under	water,	with	only	the	roofs	of	homes
visible.4	In	Katrina’s	wake,	the	city’s	essential	services,	facilities,	and	systems	were	destroyed	or
disrupted—water,	sanitation,	health	care,	education,	utilities,	transportation,	governance—and,	within	a
few	days	after	the	flooding	began,	the	place	was	virtually	empty.	The	population,	nearly	half	a	million
before	the	storm,	fell	to	a	few	thousand	people.5

The	catastrophe	not	only	demonstrated	how	vulnerable	the	city	was	to	flooding	because	of	its
location	on	low-elevation	land;	it	revealed	many	other	vulnerabilities	as	well.	The	first	and	most	obvious
of	these	was	the	hurricane	defense	system—the	essential	infrastructural	element—which	proved	to	be



woefully	inadequate.	The	system	was	designed,	built,	and	maintained	by	the	US	Army	Corps	of
Engineers,	which	is	why	New	Orleanians	often	place	the	blame	for	the	system’s	failures	on	the	federal
government	and	refer	to	the	storm	as	the	“federal	flood.”

But	New	Orleans	also	suffered	from	poor	social	cohesion	and	was	not	far	from	crisis	in	many	ways
even	before	the	disaster.	The	poverty	rate	was	one	of	the	highest	in	the	United	States.	Median	household
income	was	low,	$27,000,	compared	to	the	national	average	of	$41,000.	Home	ownership	was	at	46
percent,	in	comparison	to	the	US	average	of	68	percent.	Most	significant,	perhaps,	the	population	had	long
been	in	decline.	In	1960,	New	Orleans	was	a	city	of	about	630,000	people;	in	2000	there	were	fewer	than
500,000	residents.	Not	surprisingly,	there	were	some	40,000	vacant	lots	throughout	the	city.6	This
combination	of	declining	population,	low	home	ownership,	and	abundance	of	unoccupied	properties—
along	with	a	struggling	educational	system	and	a	high	crime	rate—made	revitalization	particularly
difficult	for	New	Orleans.

Would	New	Orleans	see	the	Katrina	crisis	as	an	opportunity?	It	was	clear	that	building	back,	even
building	back	better—just	with	infrastructural	improvements—would	not	be	enough.	As	the	popular
saying	goes	in	New	Orleans,	“You	can’t	pump	your	way	to	a	solution.”	Planning	would	be	required.

PLANNING:	THE	UNGLAMOROUS	PART

Planning	is	not	a	glamorous	activity.	It	can	be	tedious,	it	takes	time,	it	usually	does	not	involve	colorful
action,	and	it	can	be	expensive.	As	we	have	seen,	it	took	some	twenty-three	years	to	develop	the
Community	Action	Plan	for	Seismic	Safety	and	Earthquake	Safety	Implementation	Program	in	San
Francisco.	No	wonder	that,	after	a	crisis,	people	may	prefer	to	skip	the	assessment	and	planning	process
and	get	right	to	the	doing.	They	want	to	rebuild	and	restore	things	as	quickly	as	possible,	almost	as	if	that
would	neutralize	the	power	of	the	crisis	and	enable	them	to	avoid	facing	what	it	has	revealed.

Planning	is	essential	not	only	because	of	the	plan	that	results	but	because	it	is	in	the	process	of
planning	that	you	build	greater	capacity	to	take	effective	action.	During	the	planning	process,	all	the
characteristics	of	resilience	building	come	into	play.	The	people	involved	have	to	become	aware	of	and
acknowledge	their	strengths	and	weaknesses.	They	have	to	consider	diverse	alternatives	and	disparate
ideas.	They	have	to	collaborate	to	reach	solutions	that	benefit	many	constituencies.	They	have	to	self-
regulate—the	groups	must	be	functional,	able	to	debate	and	disagree	and	still	move	forward.	They	may
need	to	adapt	their	attitudes,	behaviors,	and	actions	to	suit	the	plan.	After	Superstorm	Sandy	struck	the
New	York	area	in	2012,	for	example,	New	York	State	developed	a	revitalization	plan	called	NYS2100,
which	focused	on	how	to	make	the	state	more	resilient.7	(Felix	Rohatyn	and	I	were	cochairs	of	the
commission	established	by	New	York	governor	Andrew	Cuomo	to	prepare	the	plan.)	The	report	was
developed	with	the	participation	of	a	remarkable	group	of	people,	including	experts	from	the	public	and
private	sectors.	There	were	government	officials,	academics,	real	estate	developers,	engineers,	leaders	of
conservancy	groups	and	public	utilities,	and	members	of	the	financial	community.	Our	charge	was	to	make



recommendations	to	transform	the	state’s	infrastructure	and	systems	with	a	time	horizon	of	2100.
Our	first	task	was	to	identify	vulnerabilities	that	had	put	the	entire	system	at	risk	during	Sandy	and

that	continued	to	do	so,	but	the	overall	goal	was	much	more	comprehensive	than	just	finding
vulnerabilities	and	recommending	fixes	and	improvements.	As	we	wrote	in	the	report,	“If	done	right,	we
have	a	tremendous	opportunity	not	only	to	mitigate	future	damage	and	subsequent	economic	losses,	but	to
invigorate	New	York’s	economy	with	a	robust	green	technology	sector	and	to	enhance	quality-of-life	for
all	New	Yorkers.”8	In	other	words,	we	were	working	toward	the	creation	of	a	resilience	dividend.

Ultimately,	we	made	nine	meta-recommendations	(cutting	across	sectors)	that	addressed
infrastructure,	information	systems,	land	use	planning,	restoration	of	the	natural	environment,	and	social
cohesion.	In	each	area,	we	made	specific	recommendations	for	physical	improvements	and	systems
replacements	or	upgrades,	including	the	development	of	smart-grid	technologies	and	the	implementation
of	better	systems	for	the	analysis	of	data	as	well	as	for	mapping	and	visualization.	It	was	shocking	to
learn	how	much	data	the	state	had	while	it	lacked	the	analytic	tools	to	use	it	more	effectively	in	crisis,	to
integrate	it	with	city-level	systems,	and	to	provide	the	transparency	required	by	other	stakeholders.	The
recommendations	also	included	enhancing	institutional	coordination,	developing	a	homeowner	buyout
program	for	homes	situated	on	the	most	vulnerable	land,	instituting	insurance	reform,	and	streamlining	the
permitting	process	for	rebuilding.	I	was	particularly	concerned	that	the	use	of	green	and	natural
infrastructure	solutions	be	encouraged,	and	the	report	indeed	includes	a	number	of	such	recommendations,
such	as	the	use	of	wetlands	and	dunes	as	natural	buffers	against	storm	surges.

In	addition	to	recommendations	for	actions	to	take,	the	best	plans	contain	a	good	deal	of	discussion
of	what	happened	during	a	disruption,	an	analysis	of	what	went	wrong,	and,	most	important,	an
exploration	of	the	fundamental	issues	that	contributed	to	the	making	of	the	disaster.	The	NYS2100
Commission	addressed	the	issues	of	poverty,	population	growth,	and	other	demographic	pressures—as
well	as	climate	change	risks	such	as	sea-level	rise,	changing	temperatures	and	precipitation	patterns,	and
extreme	weather	events—and	how	they	contributed	to	the	devastation	wreaked	by	Sandy.	We	also	called
attention	to	our	vulnerable	and	aging	infrastructure—including	pipelines,	substations,	electric	lines,
wastewater	treatment	plants,	and	hard	flood-protection	measures—which	is	not	sufficiently	resilient	and
will	not	be	able	to	protect	our	communities	against	severe	storms	and	flooding.	These	challenges	will
pose	more	and	more	threats	over	the	next	several	decades.	We	have	little	choice	but	to	address	them,	and
quickly.9

I	should	add	that,	apart	from	the	state	plan,	New	York	City	has	its	own	comprehensive	plan	for
building	resilience	called	PlaNYC,	a	“sustainability	and	resiliency	blueprint,”	which	was	launched	in
2007	and	championed	by	then	Mayor	Michael	Bloomberg.	It	focuses	on	adaptation	and	climate	change
with	the	goal	of	“ensuring	quality	of	life	for	generations	of	New	Yorkers	to	come.”10	The	plan	comprises
257	projects	and	programs	that	address	physical,	environmental,	and	social	issues—from	plastics
recycling	and	bicycle	lanes	to	land	use	and	food	supply—which	are	being	systematically	budgeted	for	and
implemented.	After	Superstorm	Sandy	hit,	the	city	augmented	PlaNYC	with	an	additional	plan	focused
specifically	on	“actionable	recommendations	based	on	the	best	available	science	to	protect	our	city’s



coastline,	buildings,	infrastructure,	and	communities	from	future	climate	risks.”11

***

ANOTHER	COMPREHENSIVE	AND	particularly	intriguing	postdisaster	report	was	issued	by	the	Fukushima
Nuclear	Accident	Independent	Investigation	Commission	(NAIIC).	It	came	out	in	July	2012,	about	fifteen
months	after	the	earthquake-tsunami	and	nuclear	plant	disaster	of	March	2011.	Unlike	many	such	reports,
this	one	caused	a	sensation	precisely	because	it	addressed	Japan’s	vulnerabilities	in	no	uncertain	terms.	It
was	both	an	analysis	of	what	had	happened	in	the	crisis	and	a	recommendation	for	what	should	happen	in
response.

William	Saito,	a	successful	entrepreneur,	worked	for	ten	months	as	a	special	adviser	to	the	cabinet
office	for	the	government	of	Japan,	helping	the	NAIIC	develop	its	report.	Saito	was	an	interesting	choice
because	he	is	also	a	well-known	observer	and	critic	of	Japanese	culture,	particularly	what	he	refers	to	as
its	“moral	hazards.”12

The	NAIIC	report,	which	focuses	on	what	happened	at	the	Fukushima	Daiichi	plant	(not	on	the
tsunami),	is	remarkable	in	many	ways.	Most	important	to	understand	is	that	it	is	the	product	of	the	first-
ever	investigative	commission	to	be	chartered	by	the	national	Diet,	the	Japanese	legislature.	It	was
conducted	by	an	independent	body,	composed	of	and	led	by	people	outside	the	government	bureaucracy.
“That	was	groundbreaking,”	Saito	says.	The	report	makes	clear	that	it	“was	the	first	independent
commission	created	in	the	history	of	Japan’s	constitutional	government.”13

Not	surprisingly	then,	members	of	the	Diet	seemed	unsure	of	what	to	expect.	The	commission	was
led	by	Kiyoshi	Kurokawa,	a	doctor	and	professor	emeritus	at	the	University	of	Tokyo,	and	a	distinguished
and	influential	Japanese	figure.	“The	chairman	made	it	very,	very	clear,”	Saito	says,	“there	wouldn’t	be
any	censoring	or	any	holding	back.”	Even	with	all	of	this	expertise	and	brainpower	on	board,	Saito	got
the	sense	early	on	that	the	politicians	did	not	expect	them	to	“take	the	job	seriously,”	but	rather	to	toe	the
official	line.

The	scope	of	the	investigative	work	was	extensive,	and	the	process	included	a	diverse	range	of
people	and	groups.	The	commission	presided	over	hundreds	of	hours	of	hearings,	conducted	more	than	a
thousand	interviews,	held	many	town	hall	meetings,	and	made	numerous	site	visits.	Through	additional
interviews	and	surveys,	they	received	comments	from	more	than	10,000	people.	Many	voices	were	heard:
government	officials,	regulators,	TEPCO	executives,	evacuees,	workers,	and	contractors.	The
commission	held	open	meetings	that	were	also	shown	live	online	and	simultaneously	translated	into
English.	People	could	follow	the	investigation	on	Facebook	and	Twitter	and	made	some	170,000
comments.	The	commission	also	sent	investigative	teams	to	confer	with	experts	in	five	other	countries.14

Then	came	the	writing	of	the	report.	Saito	and	his	team	had	approximately	4,500	pages	of	material,
which	they	whittled	down	to	600	pages	and,	ultimately,	to	a	23-page	summary	version.	“The	editing
process	was	difficult,”	Saito	says,	“because	a	lot	of	the	writers	became	emotional.”	They	wanted	the
report	to	get	into	a	wide	range	of	related	issues—such	as	national	policy,	recommissioning,	compensation



processes,	effects	on	the	stock	market,	and	the	possible	abolition	of	nuclear	power	in	Japan—that	were
outside	the	scope	of	the	commission’s	inquiry.	This	is	a	loss	for	those	of	us	who	take	a	systems	approach
to	building	resilience,	because	the	breadth	of	these	issues	is	indeed	highly	relevant.	Nonetheless,	the
issues	they	chose	to	focus	on	were	crucial.

The	report	describes	the	accident	in	detail,	lays	out	several	conclusions,	and	makes	seven
recommendations.	What	is	most	striking	about	the	report	is	its	directness	and	transparency	about	the
nature	of	the	accident.	In	his	opening	message,	the	chair	writes	that	the	accident	at	the	power	plant	“was	a
profoundly	manmade	disaster—that	could	and	should	have	been	foreseen	and	prevented.”	Then	comes	the
truly	remarkable	statement:	“What	must	be	admitted—very	painfully—is	that	this	was	a	disaster	‘Made	in
Japan.’	Its	fundamental	causes	are	to	be	found	in	the	ingrained	conventions	of	Japanese	culture:	our
reflexive	obedience;	our	reluctance	to	question	authority;	our	devotion	to	‘sticking	with	the	program’;	our
‘groupism’;	and	our	insularity.”15

That	single	paragraph,	Saito	says,	took	several	days	to	write,	and	you	can	understand	why.	“It	went
through	multiple	edits.	Each	of	those	words	was	selected	very	specifically,”	Saito	remembers.	“And	I
think	they	are	still	right	on	the	mark.”	Some	of	the	politicians	who	assumed	the	commission	would	not
take	its	work	seriously	were	startled	that	it	went	above	and	beyond	what	they	expected.	“A	lot	of	the
Japanese	were	very,	very	surprised	in	that	the	report	was	very	hard	on	Japan	itself,”	Saito	says.

Yes,	but	what	effect	has	the	report	had?	According	to	Saito,	most	of	the	specific	recommendations
have	not	been	followed—or,	at	least,	not	yet.	There	was	a	sense	of,	“this	is	nice,	great,	thank	you,	now	put
it	on	the	shelf,”	Saito	says.	But	that	does	not	mean	the	report	has	had	no	effect	at	all.	Saito	believes	there
have	been	two	important	outcomes.	First,	the	NAIIC	report	can	serve	as	a	template	for	future
investigations.	“We	were	able	to	show	how	an	investigation	commission	can	be	run,”	Saito	says,	“and
how	such	a	report	could	be	done	on	an	evidence-based,	nonemotional,	open	basis.”	The	second	benefit	is
that	the	existence	of	such	an	independent	report	can	be	used	as	a	“stick.”	Government	ministers	and
company	executives	will	now	have	the	prospect	of	such	an	investigation	in	the	back	of	their	minds	as	they
make	decisions	and	take	actions.	They	will	not	want	their	company	or	agency	to	become	the	subject	of
such	an	investigation.	“There	probably	should	have	been	more	of	these	reports	in	the	past,”	Saito	says,
and	there	will	probably	be	more	of	them	in	the	future.	“This	put	things	on	record.”	And	that,	in	and	of
itself,	is	an	essential	characteristic	of	resilience	building:	being	aware,	having	data	and	knowledge	to
draw	upon	when	making	decisions	and	taking	actions.

***

IN	NEW	ORLEANS,	the	process	of	planning	for	revitalization	began	in	late	September	2005,	about	a	month
after	the	storm,	with	the	formation	of	the	Bring	New	Orleans	Back	Commission.	The	name	of	the
commission	is	telling—the	focus	was	on	“bringing	back”—highlighting	the	view	of	government	officials
that	one	of	the	first	orders	of	business	was	to	bring	back	the	people	who	had	been	displaced	and,	in
general,	rebuilding	the	population.



But	how	does	one	go	about	repopulating	a	city	with	the	vulnerabilities	that	New	Orleans	had?	And
where	do	you	start?	The	greater	New	Orleans	area	comprises	five	parishes,	and	the	city	itself	is	divided
into	thirteen	planning	districts,	seventeen	wards,	and	seventy-two	neighborhoods.	The	extent	of	storm
damage	varied	widely	from	parish	to	parish	and	neighborhood	to	neighborhood.	Given	this	diversity	of
districts	and	neighborhoods,	the	commission	faced	an	almost	insurmountable	task	of	integration.	How	best
to	establish	a	citywide	repopulation	plan?

The	planning	process	quickly	ran	into	problems.	One	example:	the	commission	determined	that
more	parks	and	green	spaces	were	needed	in	New	Orleans,	primarily	to	help	with	flood	control	and
reduce	residential	risk	of	flooding	but	also	to	make	the	city	more	appealing	to	residents.	To	that	end,	the
commission	determined	where	these	parks	and	green	spaces	could	be	located	in	the	city	and	created	a
map	identifying	each	of	these	areas	with	a	green	dot.	The	now	infamous	“green	dot	map”	was	published	in
the	New	Orleans	Times- Picayune,	without	sufficient	explanation.	Although	the	commission	had	intended
the	green	dots	to	be	seen	as	“potential	areas	for	future	parkland,”	the	paper	described	them	as	areas
“expected	to	become	parks	and	greenspace.”16	When	residents	of	those	green-dotted	neighborhoods	saw
the	map	in	the	Times-Picayune,	all	hell	broke	loose.	Who	selected	those	locations?	What	would	happen
to	the	homes	there	and	the	people	who	lived	(or	had	lived)	in	them?	What	about	the	land?	Did	the
residents	or	owners	have	a	say	in	the	matter?	Why	did	Lake view,	a	predominantly	white	and	upscale
neighborhood,	have	no	green	dots	at	all?	(The	planners	said	that	it	was	because	Lakeview,	despite	having
experienced	severe	flooding,	already	had	plenty	of	green	areas	and	open	spaces.17)

The	situation	only	got	worse.	The	commission	couldn’t	secure	funding	for	its	citywide	plan	or	for
the	creation	of	individual	neighborhood	plans	they	had	intended	to	support.	So	forty-nine	neighborhoods
developed	their	own	plans,	but	there	was	little	cohesion	among	them	and	they	did	not	amount	to	a
comprehensive	vision	for	a	revitalized	New	Orleans.18	According	to	Robert	B.	Olshansky	and	Laurie	A.
Johnson,	who	studied	the	storm	and	its	aftermath	and	wrote	about	it	in	Clear	as	Mud:	Planning	for	the
Rebuilding	of	New	Orleans,	the	situation	in	the	spring	of	2006	was	dire:	“After	approximately	five
months	of	intensive	planning	efforts	and	tough	negotiations	with	Washington,	virtually	all	the	best	efforts
of	the	city	and	state	had	gone	up	in	flames.	The	city	had	no	viable	plan,	and	the	draft	plan	it	had	was	still
too	controversial	to	touch.	The	most	contentious	issues	were	punted	to	the	neighborhood	planning
process,	which	was	subsequently	dealt	a	deathblow.	.	.	.	Two	months	earlier,	New	Orleans	had
optimistically	dreamt	of	having	both	a	plan	and	the	money	to	realize	it;	now	it	had	neither.”19

Clearly,	the	planning	process	needed	a	new	approach	and	some	outside	help.	The	Rockefeller
Foundation	had	already	been	active	in	New	Orleans—partnering	with	the	Greater	New	Orleans
Foundation	to	support	displaced	residents	in	the	storm’s	immediate	aftermath—so,	when	we	were	asked
by	the	Louisiana	Recovery	Authority	(LRA)	to	step	in,	we	agreed	to	help	restart	the	planning	process.	The
goal	was	to	create	a	single,	unified	plan	that	would	go	beyond	the	tasks	of	recovery	and	rebuilding	and
focus	on	long-term	resilience- building	activities.	It	is	a	testament	to	our	board	of	trustees	that	they
supported	our	engagement	in	such	a	politically	charged	atmosphere.

To	coordinate	the	development	of	the	Unified	New	Orleans	Plan	(UNOP),	Carey	Shea,	an



experienced	community	developer	and	a	former	resident	of	New	Orleans,	was	brought	on	board	to
coordinate	and	integrate	the	planning	effort.	The	situation,	she	found,	was	fraught.	People	were	very
concerned	for	their	neighborhoods	and	for	the	city	as	a	whole.	Should	New	Orleans	be	rebuilt?	Should	it
not	be	rebuilt?	Which	neighborhoods	should	be	revitalized?	Could	New	Orleans	ever	fully	recover?20

Shea	and	her	team,	along	with	local	partners,	outside	experts,	and	neighborhood	planners	worked	to
align	the	varied	political	and	expert-driven	needs	and	instituted	a	series	of	public	outreach	activities—
from	a	website	to	large	group	meetings—to	ensure	that	the	people	of	New	Orleans	had	a	voice	in	the
process.	This	involved	connecting	with	people	who	were	still	displaced	and	living	in	cities	such	as
Houston	and	Atlanta.	They	were	able	to	participate	through	the	Internet	and	via	satellite.21	A	great	deal	of
the	work	was	organized	and	executed	by	a	group	called	America	Speaks,	a	nonpartisan	and	nonprofit
organization	whose	“mission	is	to	reinvigorate	American	Democracy	by	engaging	citizens	in	the	public
decision-making	that	most	impacts	their	lives.”22	(The	group	also	facilitated	the	huge	town	hall	meetings
held	in	New	York	City	after	9/11.)

The	findings	of	these	outreach	activities	were	clear.	Residents	ranked	better	flood	protection	as	the
number	1	issue	in	the	revitalization	of	New	Orleans.	In	addition	to	returning	to	a	safer	and
better- protected	city,	they	wanted	to	make	sure	the	neighborhoods	they	came	back	to	were	“stable,”	and,
very	importantly,	they	wanted	to	be	near	“their	former	neighbors.”	They	definitely	did	not	want	to	be
subject	to	mandatory	relocation	to	other	parts	of	the	city.23

As	a	result,	the	UNOP	focused	on	three	main	issues:	population	return,	flooding,	and	funding.	(Other
social	issues,	such	as	the	economy	and	education,	were	addressed	in	separate	plans	developed	later.)
When	Shea	presented	the	plan	at	a	board	meeting	of	the	LRA	in	June	2007	she	called	it	“the	most
extensive	and	complicated	urban	redevelopment	plan	ever	attempted.”24

REBUILDING	HARD	INFRASTRUCTURE:	EFFECTIVE	BUT	NOT
INVINCIBLE

In	New	Orleans,	improvements	to	the	hurricane	defense	system	infrastructure	clearly	had	to	come	first.
The	system	that	was	in	place	in	2005	had	been	conceived	in	1965	and	had	been	constructed	by	the	US
Army	Corps	of	Engineers.	The	original	design	called	for	some	350	miles	of	levees	and	floodwalls	but,
when	Katrina	hit,	the	system	was	not	finished,	because	of	many	complications	including	matters	of	design,
the	environment,	and	funding.	As	a	result,	some	areas	of	the	city	that	should	have	been	protected	were
not.25

The	American	Society	of	Civil	Engineers	called	the	failure	of	the	New	Orleans	hurricane	defense
system	“one	of	the	nation’s	worst	infrastructure	disasters	ever.”26	The	levees	were	breached	or
overtopped	in	more	than	fifty	places.27	Floodwalls	bent,	buckled,	and	toppled.	The	system’s	pumps,
which	help	keep	New	Orleans	dry	on	your	average	Tuesday,	were	overwhelmed	and	incapacitated.	And
one	failure	led	to	another	in	a	cascade.	Levee	failure	led	to	pumping	failure,	which	led	to	more	flooding,



which	caused	the	failure	of	electrical	and	communications	systems	and	on	and	on.
Water	from	Lakes	Pontchartrain	and	Borgne	surged	into	New	Orleans	neighborhoods.	Half	of	New

Orleans	homes—more	than	100,000	of	them—were	flooded	by	at	least	four	feet	of	water.28	A	week
passed	before	successful	stopgaps	had	been	implemented	at	the	most	devastating	breaches.29	Water
lingered	in	the	neighborhoods	for	three	weeks	or	longer.30	All	told,	225	billion	gallons	of	water	had	to	be
pumped	out	of	New	Orleans,	a	task	that	took	until	mid-October.31

The	UNOP	made	recommendations	for	better	defense	against	flooding,	and	the	Army	Corps	of
Engineers,	mandated	and	funded	by	Congress,	drew	up	a	606-page	implementation	plan,	the	Hurricane
and	Storm	Damage	and	Risk	Reduction	System	Design	Guidelines.32	It	called	for	levee	repairs,
improvements,	and	additions	and	the	building	of	the	world’s	largest	pumping	and	drainage	station,	the
West	Closure	Complex.	With	eleven	pumps,	the	complex	is	capable	of	filling	an	Olympic	swimming	pool
in	four	seconds—a	rate	of	165,000	gallons	per	second.	The	total	coast	of	the	pumping	complex	was	$1
billion.33

The	system	was	completed	in	the	fall	of	2012,	seven	years	after	Katrina.	Although	the	improved
hurricane	protection	system	has	yet	to	undergo	a	test	as	brutal	as	Katrina,	it	performed	well	in	2012	when
Hurricane	Isaac	hit	southeastern	Louisiana.	The	updated	defense	system	should	significantly	reduce,	if	not
eliminate,	flooding	from	a	hundred-year	event.	The	corps	believes	it	would	be	sufficiently	self-regulating
such	that	it	would	not	suffer	catastrophic	failure	even	in	the	face	of	a	five-hundred-year	storm.34	In	terms
of	storm	defense	infrastructure,	then,	New	Orleans	has	been	successful	in	bringing	itself	back	far	better
than	before.

***

THERE	IS	MUCH	PRECEDENT	for	creating	these	hard	solutions	to	storm	protection	and	flooding	defense	and
other	natural	hazards.	The	Dutch	are	the	acknowledged	masters	in	devising	infrastructure	for	the
successful	management	of	water	threats,	and	their	expertise	is	dramatically	expressed	in	the	Delta	Works,
a	complex	system	of	dams,	floodgates,	storm	surge	barriers,	and	other	hard	features	along	the	coasts	and
waterways	of	the	Netherlands.

The	Dutch,	like	the	people	of	New	Orleans,	have	an	existential	relationship	with	water—although
theirs	goes	back	quite	a	bit	further	in	time.	The	word	“netherlands”	means	“low	lands,”	and,	beginning	in
the	early	Middle	Ages,	the	Dutch	began	to	reclaim	land	from	under	the	North	Sea	for	farming	and
settlement.35	As	we’ve	seen,	creating	land	where	there	was	none	before	introduces	risk,	and,	indeed,
records	of	catastrophic	flooding	in	Holland	date	back	to	the	year	838.	To	keep	the	water	out,	dikes	were
constructed.	When	water	did	intrude,	pumps	powered	by	windmills	(and	later	by	steam)	sucked	it	out.
God	created	the	world,	so	the	saying	goes,	but	the	Dutch	created	Holland.

The	Netherlands	established	its	first	water	authority	as	far	back	as	1200,	according	to	Henk	Ovink,
acting	director	general	of	spatial	planning	and	water	affairs	for	the	Netherlands.	“We	didn’t	turn	our	back
to	the	water	because	we	have	to	live	with	it	and	because	we	want	to,”	he	says.36	“Water	is	an	asset,	our



basis	for	connecting	to	the	world.	It	is	the	base	for	our	cities	and	economy	and	the	connector	between
economy	and	ecology.	Water	was	our	culture,	is	our	culture,	and	will	always	be.”	Indeed,	today,	about	9
million	Dutch	citizens	live,	work,	and	play	below	sea	level,	and	two-thirds	of	the	nation’s	gross	national
product	is	generated	there.37	Cees	Veerman,	the	chair	of	the	Delta	Committee,	echoes	Ovink’s	sentiment:
“Whatever	social	or	economic	hardship	this	country	faces,	water	runs	through	it.”38

All	of	those	people	and	all	of	that	activity	are	now	protected	by	the	Delta	Works	flood	defenses,	a
system	so	sophisticated	the	American	Society	of	Civil	Engineers	refers	to	it	as	one	of	the	seven	wonders
of	the	modern	world.39

Unfortunately,	as	is	so	often	the	case,	it	took	a	major	disruption	to	spur	its	creation.	In	1953,	a
massive	storm	blew	up	in	the	North	Sea.	High	winds	coupled	with	a	spring	tide	pushed	water	levels
higher	than	many	of	the	dikes	were	able	to	withstand.	By	the	time	the	storm	subsided,	it	had	damaged	187
kilometers	of	sea	defenses.	Thousands	of	people	were	stranded	on	rooftops	or	clung	to	trees.	Some
72,000	had	to	be	evacuated,	and	more	than	1,800	people	died.	Hundreds	of	farms	were	destroyed,	and
tens	of	thousands	of	cattle,	horses,	and	pigs	perished.	Some	areas	took	a	year	to	pump	dry.40	All	told,	the
storm	caused	losses	of	more	than	5	percent	of	the	country’s	GDP.41

Soon	after	the	worst	was	over,	the	Dutch	government	formed	the	Delta	Committee	and	charged	it
with	drawing	up	a	large-scale,	long-term	plan	to	protect	densely	populated	areas	without	interfering	with
sea	traffic	in	and	out	of	Rotterdam,	one	of	the	world’s	busiest	ports.	The	goal	was	to	come	up	with
innovative	ways	to	manage	both	sea	and	fresh	water	to	meet	the	needs	of	the	Dutch	people	and	the
country’s	economy.	It	would	be	a	resilience-building	effort,	an	opportunity	born	of	crisis.

The	plan	included	dams,	weirs,	and	storm	surge	mechanisms	that	would	compartmentalize	the
region	into	controllable	segments	and	enable	the	most-populated	areas	to	withstand	a	10,000-year	surge
level.42	Not	only	would	the	Delta	Works	prevent	flood	or	mitigate	its	effects,	it	would	enhance	quality	of
life	and	commerce.	The	committee	justified	the	enormous	price	tag	by	conducting	a	cost-benefit	analysis
that	showed	the	cost	of	improving	the	sea	defenses	was	far	less	than	the	cost	of	dealing	with	the	effects	of
flood.

Delta	Works	was	completed	in	1997	and	now	protects	a	vast	amount	of	coastline.	It	has	reduced	the
country’s	risk	of	flooding,	decreased	its	dependence	on	dikes,	reduced	salt	water	intrusion,	and	brought
improvements	that	contribute	to	social	cohesion	as	well—including	more	availability	of	drinking	water,
better	recreational	facilities,	and	a	greater	feeling	of	safety	and	sense	of	place.43

When	it	came	to	governance,	the	decision-making	process	to	determine	when	to	shut	the	sluices,	the
Dutch	did	something	that	the	operators	of	the	dam	in	Surat	did	not	do—they	removed	human	assessments
from	the	equation.	“Science	runs	our	safety,”	Ovink	says.	“There’s	no	political	decision	needed	to	close
that	thing,	which	is	ideal.”

Delta	Works	has	also	delivered	a	resilience	dividend	by	accelerating	economic	growth.
Infrastructure	such	as	roads	and	modified	waterways	improved	transportation	and	access	to	previously
isolated	parts	of	the	country.	Tourism	increased—a	1996	estimate	suggested	that	Delta	Works	had	spurred
an	additional	760	million	guilders	in	sightseeing	revenue.	It	became	possible	to	sail	from	Antwerp	to



Rotterdam	without	having	to	wait	for	the	tide,	which	reduces	shipping	costs	and	increases	efficiency.	And
in	the	western	province	of	Zeeland	(an	area	with	slow	economic	growth	prior	to	the	1950s),	business
flourished	once	new	roads	were	built	over	the	Delta	Works	in	the	1960s.44

“‘Resilience’	is	a	progressive	term,”	says	Ovink.	“It’s	not	about	bouncing	back.	It’s	actually	about
the	learning	process—a	steep	learning	curve	that	brings	you	back	far	better	than	where	you	were	before.”

***

HOWEVER,	EVEN	AS	EFFECTIVE	as	the	Dutch	and	New	Orleans	water	threat	systems	are,	“no	matter	what
protection	you	build,	there	will	someday	be	an	event	that	overwhelms	it,”	says	Guy	Nordenson,	the
advocate	of	living-with-water	strategies.45	Even	so,	people	continue	to	put	their	faith	in	hard
infrastructure	without	accepting	that	none	can	be	invulnerable,	without	paying	enough	attention	to	the
human	factors	involved,	and,	just	as	important,	without	considering	the	wide	variety	of	soft	infrastructure
solutions	available.

This	belief	in	the	invincibility	of	hard	infrastructure	has	led	to	the	concept	of	“threat-proofing”—the
notion	that	you	can	earthquake- proof,	flood-proof,	fire-proof,	or	even	future-proof	a	building	or	a	system.
Nordenson	argues	that	this	is	not	realistic,	and	designers	and	engineers	tend	to	avoid	using	the	term.
Earthquake	engineers,	for	example,	generally	don’t	claim	they	can	make	buildings	that	are	“earthquake-
proof,”	says	Nordenson.	The	goal	is,	instead,	to	design	earthquake-resistant	buildings	so	they	protect
lives	by	not	collapsing	or	blocking	safe	exit	when	an	earthquake	strikes.	A	building	that	doesn’t	collapse
in	an	earthquake	is	self-regulating—it	may,	for	example,	withstand	moderate	earthquake	tremors	to	a
certain	point	without	losing	function,	but	in	a	severe	earthquake	it	will	lose	function	without	suffering
catastrophic	failure,	such	as	a	collapse.

The	focus	on	hard	solutions	and	threat-proof	design	can	lead	to	the	creation	of	structures	that,
although	fulfilling	their	role	as	protection,	introduce	new	elements	that	decrease	resilience	in	other	ways.
Nordenson	cites	the	new	World	Trade	Center	Tower	One	in	Lower	Manhattan,	which	is	constructed	with
a	two-hundred-foot	base	of	solid	concrete.	Across	the	street	stands	the	Goldman	Sachs	headquarters
building	with	a	lobby	surrounded	by	glass.	“Both	buildings	actually	are	designed	to	provide	an	equivalent
amount	of	protection	in	the	event	a	terrorist	were	to	explode	a	truck	bomb,”	says	Nordenson,	“but	they	are
done	in	a	totally	different	way,	with	a	totally	different	attitude	to	people.”	The	concrete	base	makes	the
World	Trade	Center	building	seem	like	a	bunker.	It	decreases,	through	lack	of	visibility,	the	situational
awareness	of	people	inside	and	on	the	street.	It	reduces	the	integration	of	the	building	with	the
streetscape.	The	Goldman	Sachs	building	does	the	opposite	and	is	therefore	more	resilient.

A	different	design	philosophy,	performance-based	design,	avoids	the	concept	of	proofing	and,
instead,	focuses	on	how	a	building	or	bridge	or	system	needs	to	perform	in	defined	situations	or
circumstances.	A	large	manufacturing	company,	for	example,	might	want	to	create	a	facility	that	can
withstand	a	set	of	defined	disruptions —storm,	explosion,	earthquake—and	continue	functioning	or	be
back	in	operation	the	following	day,	like	the	General	Electric	plant	in	North	Carolina.	Architects	and



engineers	who	espouse	a	performance- based	design	philosophy	calibrate	their	designs	so	that	critical
structures	may	be	able	to	continue	operations	even	after	severe	earthquakes	although	normal	structures
may	be	damaged.	“Performance- based	urban	design	allows	cities	to	bounce	back	from	disasters	by
protecting	critical	facilities	and	functions	and	safeguarding	lives,	while	accepting	degrees	of	damage
commensurate	with	the	severity	of	the	disaster,”	says	Nordenson.	He	is	optimistic	that	this	approach	is
catching	on.

REINVENTING:	HARD,	SOFT,	AND	COMBINATION	SOLUTIONS

Although	hard	solutions,	especially	performance-based	ones,	will	continue	to	play	an	essential	role	in
building	resilience,	people	are	increasingly	seeking	to	better	live	with	water	(and	other	threats)	through
combinations	of	hard	and	soft	infrastructure	solutions.	There	is	a	wide	range	of	methods	and	tools	being
developed	and	put	to	use	around	the	world	to	support	this	approach,	and	they	often	employ	soft	measures
and	natural	elements—such	as	vegetation,	wetlands,	parklands,	and	coastal	berms	and	buffers—brought
together	with	processes	and	activities.	It’s	important,	when	working	to	build	resilience	in	any	given
situation,	to	seek	out	the	best	combination.

This	was	the	goal	of	an	initiative	called	Rebuild	by	Design,	developed	as	part	of	President	Obama’s
Hurricane	Sandy	Rebuilding	Task	Force:	to	find	the	most	effective	ways	to	rebuild	and	reimagine	areas	in
New	York	and	New	Jersey,	using	the	full	range	of	solutions,	so	they	would	be	less	vulnerable	to	future
storms	and	shocks.	To	tap	into	the	best	thinking	and	gain	the	participation	of	the	most	experienced
practitioners	around	the	world,	Rebuild	by	Design	took	the	form	of	a	competition,	open	to	all.	(The
Rockefeller	Foundation,	led	by	our	managing	director	for	resilience,	Nancy	Kete,	helped	to	support	the
initiative.)	The	response	was	extraordinary—148	teams	from	more	than	fifteen	countries	submitted
proposals.	Rebuild	by	Design	“captured	the	imagination	of	the	world’s	best,”	says	Eric	Klinenberg,	who
in	addition	to	his	position	as	head	of	New	York	University’s	Institute	for	Public	Knowledge	is	research
director	of	Rebuild	by	Design	as	well	as	a	juror.46	This	initiative	was	much	needed,	says	Klinenberg,
because	the	United	States	is	“shockingly	behind	much	of	the	world”	when	it	comes	to	increasing	its
readiness	for	weather-related	disruptions.	The	competition	has	“allowed	the	region	in	the	northeast	to
benefit	from	knowledge	that’s	already	been	produced	in	other	parts	of	the	world,”	he	says,	while	spurring
innovation	that	can	be	applied	to,	adapted	for,	and	scaled	up	in	other	regions	worldwide.	Kete	sees
Rebuild	by	Design	as	a	way	to	experiment,	learn,	and	share	new	ways	to	build	resilience.	“Just	as	cities
are	hubs	for	innovations	and	investments	that	expand	opportunities,”	she	believes,	“they	are	also	living
laboratories	forced	to	confront	challenges	of	increasing	complexity.”47

Although	the	many	areas	in	New	York	and	New	Jersey	hit	by	Sandy	face	similar	challenges,	the
solutions	proposed	by	the	Rebuild	by	Design	applicants	are	wonderfully	diverse	in	their	approaches.

One	project	focuses	on	the	urgent	issue	of	food	security.	The	Hunts	Point	Food	Distribution	Center
—a	crucial	link	in	New	York’s	food	supply	chain—is	located	on	the	Hunts	Point	peninsula	in	the	Bronx



borough	of	New	York.	A	large	percentage	of	the	metropolitan	area’s	supply	of	meat	and	fish,	and	as	much
as	60	percent	of	its	produce,	flows	through	this	facility.48	“It’s	as	critical	as	critical	infrastructure	gets,”
says	Klinenberg,	and	“it’s	totally	vulnerable.”	Although	the	center	was	not	affected	by	Sandy,	it	might
well	have	been	inundated	had	the	storm	struck	just	a	few	hours	earlier	when	the	tide	was	high.	The	food
security	of	some	22	million	people	would	have	been	put	in	jeopardy.49

A	team	led	by	PennDesign	(of	the	University	of	Pennsylvania	School	of	Design),	and	OLIN,	a
landscape	architecture	firm,	developed	a	solution	called	Hunts	Point	Lifelines.	It	integrates	a	flood
protection	system	along	the	area’s	waterfront	greenway	that	would	protect	the	Hunts	Point	distribution
center	and	market	and	that	incorporates	a	research	lab	that	would	create	jobs,	integrate	local	communities
in	planning	processes,	and	increase	flood	and	storm	awareness.	The	addition	of	marine	highways	and	a
logistics	base	for	maritime	emergency	supply	chains	as	well	as	new	pier	infrastructure	would	provide	a
flexible	and	redundant	transportation	system	so	food	and	supplies	can	still	be	shipped	to	other	boroughs	if
roads	flood.

The	team	also	is	developing	a	plan	for	alternative	sources	of	energy	(critical,	given	the	area’s
refrigeration	needs)	that	include	a	micro–grid	program	and	plant	that	can	provide	backup	power	in	case
of	an	outage.	These	measures	would	save	millions	of	dollars	worth	of	food	from	spoiling,	create	a	self-
regulating	energy	solution,	and	decrease	the	market’s	energy	costs	and	greenhouse	gas	emissions.	All
these	improvements	create	a	resilience	dividend	that	would	improve	daily	life	and	strengthen	the
community’s	capacity	to	withstand	shocks.	The	project	demonstrates	“that	adaptation	and	mitigation	need
not	be	set	against	one	another,”	says	Klinenberg.	“They	can	enhance	each	other	when	they’re	properly
designed.”

Another	Rebuild	by	Design	team,	led	by	MIT	and	the	urban	design	firm	Urbanisten,	approached
their	work	in	an	impressively	holistic	way:	water	management	and	community	development	are
intertwined.	The	plan,	called	New	Meadowlands:	Productive	City	+	Regional	Park,	is	for	the
revitalization	of	New	Jersey’s	Meadowlands,	a	flood-prone	marshland	between	Newark	and	New	York
City	that	was	inundated	by	several	feet	of	Sandy’s	storm	surge.	The	goal	is	to	integrate	transportation,
ecology,	and	development	to	transform	the	Meadowlands	basin	to	“address	a	wide	spectrum	of	risks,
while	providing	civic	amenities	and	creating	opportunities	for	new	redevelopment.”50	At	the	heart	of	the
project	is	a	natural	reserve,	the	Meadowpark,	open	to	the	public	and	connecting	to	other	marshland
restoration	initiatives	already	planned	or	under	way.	The	Meadowpark	would	be	protected	from	storm
surges	by	an	“intricate	system	of	berms	and	marshes”	(berms	are	raised	barriers,	usually	constructed	of
earth	and	typically	with	a	flat	top)	that	would	also	collect	rainfall	to	ease	the	burden	on	drainage	systems
in	surrounding	towns.	The	Meadowpark	would	be	engirded	by	the	Meadowband,	which	offers	a	range	of
recreation	and	transportation	services,	including	a	bus	rapid	transit	line	and	various	public-use	spaces.
The	plan	also	calls	for	a	new	approach	to	zoning	to	allow	for	a	more	urban	feel,	including	residential	and
commercial	developments	that	would	“enhance	the	brand	and	identity”	of	the	Meadowland	basin	and	also
bring	in	more	tax	dollars.

The	Rebuild	by	Design	competition	gives	a	sense	of	the	range	of	innovative	design	approaches	for



building	resilience	being	pursued	by	forward-thinking	cities	and	communities	around	the	world.
In	Indonesia,	for	example,	the	coastal	village	of	Lamnga	was	hard	hit	by	the	tsunami	of	2004.	An

important	feature	of	the	landscape	had	been	its	mangrove	forest,	which	acted	as	a	storm	buffer	but	also
played	a	critical	role	in	supporting	the	fish,	shrimp,	and	crab	population—essential	to	the	villagers’
livelihoods.	The	tsunami	destroyed	much	of	the	mangrove	forest,	leaving	the	village	and	the	shoreline
vulnerable	to	the	next	storm.	With	help	from	Mercy	Corps	and	supported	by	The	Rockefeller	Foundation,
a	group	of	villagers	pursued	an	initiative	to	replant	the	mangrove	forest	with	seedlings.	The	venture	has
been	successful	enough	that	the	villagers	have	developed	a	new	enterprise	for	themselves:	selling
seedlings	to	other	vulnerable	communities	along	the	coast	to	generate	additional	income.	As	a	result,	the
villagers	are	gaining	greater	protection	for	their	geography,	ensuring	their	traditional	livelihoods,	and
creating	a	new	enterprise—another	example	of	the	resilience	dividend.51

In	densely	populated	urban	spaces,	human	beings	interact	very	differently	with	the	natural
environment	than	they	do	in	the	coastal	villages	of	Indonesia,	but	some	city-based	property	developers
are	developing	new	and	exciting	ways	to	bring	together	natural,	social,	and	technological	systems	and
build	resilience.	For	example,	the	New	York–based	developer	Jonathan	Rose	collaborated	with	Phipps
Houses,	a	not-for-profit	developer	of	affordable	housing,	to	create	Via	Verde	(The	Green	Way),	a
remarkable	housing	development	in	New	York’s	South	Bronx.	Via	Verde	serves	a	diverse	population,
with	a	variety	of	building	forms	and	a	range	of	housing	options,	from	duplexes	to	live-work	units
(combining	living	space	and	a	working	area).	It	is	integrated	into	the	South	Bronx	community	of	Melrose,
with	proximity	to	the	public	transportation	system	and	the	downtown	area.

Via	Verde	is	designed	with	a	series	of	stepped	green	roofs	that	are	“inspired	by	the	integration	of
nature	and	city,”	as	its	website	asserts.	“At	the	heart	of	the	project	is	a	dynamic	garden	that	serves	as	the
organizing	architectural	element	and	spiritual	identity	for	the	community.”52	Residents	can	tend	the
gardens	and	harvest	the	fruits	and	vegetables,	activities	that	promote	physical	activity	and	healthy	eating.
The	gardens	provide	a	soft	solution	to	climate	change	mitigation	by	dissipating	heat	and	absorbing	water
runoff.	The	building	complex	also	has	a	system	that	reclaims	water	and	recycles	it	to	irrigate	the
gardens.53	“Buildings	have	impacts	on	both	nature	and	on	human	health,”	says	Rose.	“Designing	buildings
to	reduce	their	environmental	impacts	and	to	enhance	human	well-being—versus	being	toxic	to	people—
helps	the	resilience	of	people	and	societies.”54	With	this	goal	in	mind,	the	hope	is	that	Via	Verde	will	help
its	residents	and	its	community	realize	the	resilience	dividend	in	economic,	health,	and	social	gains.

There	are	many	other	intriguing	ideas	for	hard	and	soft	solutions	for	mitigating	issues	of	climate
change	in	urban	areas.	In	cities	such	as	New	Orleans,	Chicago,	and,	as	we’ve	seen,	San	Francisco,	city
planners	and	developers	have	been	testing	a	promising	technology	for	urban	water	management:
permeable	pavement.	The	porous	surface	aids	in	storm-water	drainage	and	helps	reduce	flooding,
because	the	water	seeps	through	the	pavement	into	the	ground	rather	than	pooling	or	running	off	into
streets	or	basements.	In	Japan,	“recovery	parks”	are	built	on	recovered	street	properties	and	have
facilities	that	can	be	used	during	good	times—for	gathering	and	cooking	meals—and	also	as	relief
stations	during	a	storm	or,	for	that	matter,	any	kind	of	disruption.	Designers	have	planned	for	Hoboken,



New	Jersey,	underground	parking	garages	that	convert	to	storm	and	flood	water	storage	containers	in	an
emergency.	And	Lower	Manhattan	is	rebuilding	with	a	new	system	for	pilings	to	replace	the	aging	and
cracking	ones	that	support	the	city’s	docks	and	piers,	known	as	“digital	concrete”	and	produced	of	a
stone/concrete-like	material	with	a	massive	3-D	printer.55	Flexible,	adaptive,	and	strong,	they	bend	in
response	to	wave	action,	rather	than	trying	to	withstand	it,	making	them	far	more	resilient	and	cost
effective	in	the	long	run.

Eric	Klinenberg	sees	all	this	activity	as	encouraging	evidence	of	a	silver	lining	to	the	threat	of
planetary	disruption:	we	must	become	united	in	our	response	to	it.	Outside	of	alien	invasion,	Klinenberg
says,	no	other	endeavor	has	the	potential	to	bring	out	so	much	energy	for	innovation	and	such	a
willingness	to	work	across	disciplines	and	domains.	“It	is	the	most	urgent	issue	we	face,”	Klinenberg
says.	“We	have	no	choice	but	to	adapt.”



12.	Revitalization:	Energizing,	Affirming,	Sharing	a	Vision

REVITALIZATION	IS	THE	PROCESS	of	bringing	new	life	and	vigor	to	an	individual,	an
organization,	or	a	community	after	it	has	been	through	a	disruption,	a	crisis,	a	disaster.	Revitalization	goes
beyond	the	achievement	of	bouncing	forward.	It	suggests	that	natural	systems	surge	toward	greater
robustness	than	ever,	that	infrastructure	performs	to	high	expectations,	that	communities	gain	strength,
people	are	energized,	identity	is	enriched,	and	a	shared	vision	takes	shape.	As	a	community	revitalizes,	it
increases	its	capacity	of	reaping	the	resilience	dividend.

As	New	Orleans	came	to	recognize,	revitalization	cannot	be	achieved	without	people’s	intense
commitment	and	engagement.	Jane	Jacobs	was	profoundly	right	when	she	argued,	“Cities	have	the
capability	of	providing	something	for	everybody,	only	because,	and	only	when,	they	are	created	by
everybody.”1	The	plan	for	improving	the	infrastructure	of	the	hurricane	defense	system	in	New	Orleans
was	essential,	therefore,	but	not	sufficient	to	address	the	more	fundamental	problem	of	bringing	people
back,	energizing	them,	and	creating	lasting	social	cohesion.	Nor	would	people	return	just	because	basic
services	were	restored	or	because	accommodations	were	available.	To	revitalize	a	community,	people
have	to	want	to	come	back	and	take	pride	in	strengthening	it.

STRENGTHENING	NEIGHBORHOODS

Jeffrey	Hebert,	a	Louisiana	native,	was	one	of	those	who	came	back.	An	expert	in	neighborhood
development,	he	was	living	in	Brooklyn,	New	York,	in	2005.	When	he	learned	about	the	situation	in	New
Orleans,	he	knew	he	“needed	to	come	home.”2	Hebert	took	a	job	with	the	Louisiana	Recovery	Authority,	a
body	created	after	Katrina	to	manage	and	oversee	the	state’s	recovery	from	the	disaster,	primarily	through
the	distribution	and	allocation	of	federal	funding.	Hebert	later	became	executive	director	of	the	New
Orleans	Redevelopment	Authority.

At	first,	people	like	Hebert	trickled	back	into	the	city.	Most	of	the	early	repopulation	occurred	in
areas	least	impacted	by	flooding,	such	as	the	French	Quarter	and	other	riverfront	neighborhoods,	which
were	built	on	high	ground.	By	February	2006,	six	months	after	the	storm,	the	city	population	had	risen
from	the	few	thousand	who	had	stayed	through	the	storm	to	more	than	130,000,	a	significant	increase	but
still	far	below	the	number	needed.3

Rebuilding	neighborhoods	in	the	low-lying	areas	most	impacted	by	the	storm	proved	much	more
difficult.	One	of	the	main	problems	was	achieving	enough	density	of	home	ownership.	Not	only	do	you
need	a	mass	of	people	to	re-establish	a	neighborhood,	their	homes	need	to	be	in	proximity	to	one	another
in	order	to	build	and	maintain	relationships,	establish	organizations,	and	pursue	group	activities.	(This	is
precisely	the	issue	that	Detroit	is	facing,	as	of	this	writing.)	You	need	a	few	bold	souls	to	lead	the	way,	as



well	as	a	quantity	of	early	followers.	They	may	need	encouragement,	incentives,	and	other	outside	help.
One	element	of	the	Unified	New	Orleans	Plan	was	the	Neighborhood	Stabilization	Program,	which

addressed	the	density	issue	in	“areas	of	the	City	with	the	slowest	rates	of	repopulation,	lowest	natural
elevations,	and	high	risk	of	future	flooding.”4	The	proposed	method	of	repopulation	was	to	establish
“sustainable	neighborhood	clusters”—groups	of	occupied	homes	that	could	function	as	mini-
neighborhoods	within	the	larger	area.	To	nurture	these	clusters,	the	Neighborhood	Stabilization	Program
proposed	that	new	housing	be	built	to	FEMA’s	revised	flood	guidelines,	incorporate	“sustainable/green
building	practices,”	and	be	made	available	to	returning	residents.5

A	number	of	new	entities	sprang	up	to	facilitate	the	neighborhood	development	work.	Carey	Shea,
after	her	work	with	UNOP	was	complete,	became	director	of	Project	Home	Again,	a	nonprofit
organization	established	with	start-up	funding	from	the	Leonard	and	Louise	Riggio	Foundation.	Its	goal	is
to	“restore	community,	hope	and	housing”	particularly	to	low-	and	moderate-income	families.6	(There
were,	and	still	are,	many	individuals,	groups,	and	organizations	that	contributed	to	the	revitalization	of
New	Orleans,	specifically	its	neighborhoods,	in	many	ways.	The	Riggios	and	Project	Home	Again	are
two	of	many.)

Project	Home	Again	began	the	process	of	creating	neighborhood	clusters	by	purchasing	an
undeveloped	parcel	of	land	in	Gentilly,	a	middle-class,	culturally	diverse	neighborhood	in	the	northern
part	of	the	city,	bordering	Lake	Pontchartrain.	They	built	twenty	houses	on	the	land	and	invited	Gentilly
residents	who	had	left	the	city	to	apply	to	live	in	them.	The	incentives	were	attractive:	If	the	new	resident
maintained	the	house	as	a	primary	residence,	paid	the	homeowner’s	insurance,	flood	insurance,	and
property	taxes,	Project	Home	Again	would	forgive	20	percent	of	the	mortgage	each	year	for	five	years,	at
which	point	the	resident	would	own	the	home	without	having	invested	any	capital	up	front.	In	exchange
for	this	deal,	the	new	owner	would	hand	over	ownership	of	their	existing	property	to	Project	Home	Again
—a	swap.	Project	Home	Again	would	demolish	any	existing	structures	on	that	property	and	build	another
new	home	in	its	place,	to	be	offered	to	other	prospective	residents,	on	the	same	conditions.	This	approach
had	a	number	of	benefits	not	only	for	the	homeowner	but	for	the	city.	It	encouraged	former	residents	to
return.	It	improved	the	housing	stock,	because	the	new	houses	would	be	flood	protected	and	green	built.
And,	by	facilitating	home	purchase,	it	helped	to	increase	the	rate	of	home	ownership.

Although	this	approach	did	bring	people	into	the	clusters	of	new,	sustainable,	flood-protected
homes,	there	was	a	problem—the	properties	that	Project	Home	Again	received	as	swaps	were	scattered
all	over	the	Gentilly	area,	many	of	them	in	sections	that	were	not	good	candidates	for	clustering.	So	the
challenge	of	swapping	and	building	and	repopulating	became,	as	Shea	describes	it,	a	“reverse	game	of
musical	chairs.”	That	is,	given	the	uncertain	rates	of	people’s	return,	“we	knew	there	were	going	to	be
more	chairs	than	people	to	sit	in	them,”	Shea	says.7

This	is	where	integration	of	the	various	groups	involved	in	the	repopulation	of	New	Orleans	proved
essential.	As	it	turned	out,	the	New	Orleans	Redevelopment	Authority	had	a	large	stock	of	properties	in
its	possession	through	a	repopulation	program	of	the	Louisiana	Recovery	Authority.	This	one	offered
people	a	number	of	incentives	to	return	to	their	existing	homes	and	receive	a	grant	or	to	sell	their	home	to



the	LRA.	Most	chose	to	return,	but	enough	sold	out	that	the	state	amassed	a	surplus	of	vacant	properties
throughout	the	city.

By	partnering	with	the	New	Orleans	Redevelopment	Authority,	Project	Home	Again	had	a	much
greater	diversity	of	properties	with	which	they	could	play	the	reverse	game	of	musical	chairs.	As	a	result,
Project	Home	Again	was	able	to	build	two	housing	clusters	in	the	Saint	Anthony	neighborhood,	one	of
thirteen	houses	and	another	of	twenty-five,	the	latter	of	which	was	funded	through	a	grant	from	the
Salvation	Army.

“You	can	see	what	happened	to	those	blocks,”	says	Oji	Alexander,	of	Project	Home	Again.8

“Neighbors	who	were	on	the	fence,	deciding	what	they	were	going	to	do,	said,	‘OK,	well,	now	I	have
four	new	houses	on	my	block.	I’m	going	to	rebuild.	I’m	going	to	reinvest.’	And	so	we	not	only	were	able
to	facilitate,	we	actually	watched	this	neighborhood	reach	its	tipping	point.”	As	of	early	2014,	Project
Home	Again	had	built	a	hundred	homes	in	Gentilly	and	thirty	more	in	other	New	Orleans	neighborhoods,
with	another	seventy	projects	either	under	construction	or	in	development.

This	is	what	revitalization	looks	like—beyond	bouncing	back	or	even	bouncing	back	better.	These
neighborhood	rebuilding	initiatives	address	old	vulnerabilities—unsustainable	building	practices,	low
home	ownership	rates,	high	flood	insurance	costs—head	on.

Today,	people	are	returning	to	New	Orleans	at	a	faster	rate.	In	the	2012	census,	the	population	of
New	Orleans	was	370,000—a	little	more	than	80	percent	of	what	it	was	before	the	2005	flooding.	In
some	areas,	the	growth	rate	is	particularly	strong.	Between	April	2010	and	July	2012,	Orleans	Parish	had
the	highest	growth	rate	among	urban	centers	in	all	US	counties.9	As	the	repopulation	continues	and
neighborhoods	strengthen	further,	New	Orleans	has	increasingly	greater	potential	to	realize	the	resilience
dividend.

“Recovery	begets	recovery,”	as	Alexander	says.

***

BUILDING	COMMUNITIES	is	an	essential	aspect	of	revitalization	and	long-term	resilience	building,	but	a
community	does	not	always	look	like	the	ones	in	the	New	Orleans	neighborhoods.

In	Kenya,	for	example,	ethnic	communities	were	severely	disrupted	and	then	displaced,	not	by	a
natural	event	or	flooding	but	by	political	upheaval	and	violence	surrounding	the	2007	presidential
elections.	The	situation	was	so	bad	that	some	600,000	people	throughout	Kenya	were	forced	to	flee	their
homes.10

The	circumstances	are	complicated.	The	incumbent	president,	Mwai	Kibaki,	a	member	of	the	Party
of	National	Unity,	was	declared	by	the	elections	committee	to	have	won	the	contest,	beating	Raila	Odinga
of	the	Orange	Democratic	Movement.	Many	believed	the	elections	had	been	rigged,	and,	whether	or	not
that	is	true,	long- simmering	tensions—fueled	by	inequity	and	perceived	injustices,	particularly	around
land	use	and	ownership—boiled	over,	with	members	of	opposing	political	parties	(often	antagonistic
ethnic	groups)	attacking	each	other.



“They	broke	shops.	They	raped	women.	They	killed	people,”	says	Paul	Thingo,	a	member	of	the
Kikuyu	ethnic	group.11	He	had	to	run	away	from	his	home	in	the	Great	Rift	Valley,	the	beautiful	stretch	of
lowland	north	of	Nairobi	that	lies	along	the	Cherangani	Hills,	where	two	ethnic	groups,	the	Kikuyu	and
the	Kalenjin,	had	long	lived	in	an	uneasy	relationship	that	often	erupted	in	acts	of	violence.	By	the	time
the	worst	of	the	postelection	violence	was	over,	1,300	people	were	dead.12

People	still	debate	the	causes	of	the	disruption,	but	whatever	the	source	the	people	of	Kenya	were
profoundly	affected.	“At	the	end	of	the	day,	the	trust	was	broken	completely,”	says	Irene	Ngatia,	founder
of	Volunteer	International	Community	Development	Africa,	an	NGO	that	works	with	communities	of	what
is	known	as	internally	displaced	people.13

Thingo,	just	one	of	the	people	displaced	by	the	violence,	took	refuge	for	nine	months	in	the	Kenyan
equivalent	of	the	New	Orleans	Superdome,	the	A.	S.	K.	Nakuru	Showground,	in	the	city	of	Nakuru,	the
capital	of	the	Rift	Valley	Province.	The	showground	is	little	more	than	an	oval,	race-track	sized	plot	of
grass,	surrounded	by	small	buildings.

In	an	attempt	to	resettle	people	and	repopulate	disrupted	neighborhoods,	the	Kenyan	government
gave	displaced	families	25,000	Kenyan	shillings—about	$285—and	encouraged	them	to	use	it	to	travel
back	to	their	homes	and	get	resettled.	Thingo	was	not	interested.	He	had	left	home	with	nothing,	and	the
money	wasn’t	enough	to	return	or	to	start	a	new	life	somewhere	else.	What’s	more,	the	underlying	ethnic
tensions	had	not	been	addressed,	let	alone	resolved.	There	was	no	guarantee	that	he	wouldn’t	be	a	victim
of	continuing	violence	if	he	returned.	He	did	not	wish	to	return	to	the	status	quo.

Thingo	talked	with	other	internally	displaced	people	at	the	showground	who	were	thinking	along	the
same	lines.	“We	didn’t	know	each	other,”	he	says.	“But	after	the	government	decided	we	had	to	go	back,
people	started	coming	together	and	talking.	We	had	one	conclusion:	buy	land.”	They	decided	to	pool	their
money	from	the	government	grants,	purchase	property,	and	establish	a	community	while	the	government
worked	on	a	better	resettlement	plan	for	all	displaced	people.	Thingo	and	his	future	neighbors	organized
themselves	into	two	groups—almost	a	thousand	households	in	total—and	together	they	bought	about
sixteen	acres	of	land	near	Nakuru.	They	worked	with	government	officials	to	subdivide	the	property	into
21’	×	27’	plots—just	enough	room	for	a	house	and	a	tiny	yard.	They	called	their	new	community	Pipeline.

Psychologist	Laurie	Leitch	visited	Pipeline	and	several	other	such	camps	in	2009.	What	she	found
impressed	her.	Unlike	other	camps,	where	people	lived	in	limbo,	waiting	for	the	next	step,	the	people	of
Pipeline	had	established	a	community.	They	had	formed	a	governance	group	to	represent	their	interests.
They	took	good	care	of	their	small	homes	and	improved	them	as	they	could,	adding	rooms,	extending
water	lines,	building	community	toilets.	They	planted	and	tended	gardens.	They	started	small	cottage
industries.	One	woman,	Margaret	Wangare,	wove	baskets	and	shoulder	bags	from	recycled	plastic
containers.	The	people	of	Pipeline	were	“willing	to	invest”	in	their	community,	Leitch	says.14

Although	Pipeline	is	by	no	means	an	ideal	solution—many	families	still	live	in	tents—Thingo	and
his	like-minded	neighbors	have	been	able	to	imagine	a	new	way	of	living	after	a	severe	disruption	and
plan	further	for	their	revitalization.	They	developed	a	shared	vision	of	a	community	that	would	stick
together	and	improve	their	situation	without	waiting	for	outside	help—but	would	also	work	with	outside



agencies,	primarily	the	government,	to	align	their	needs	with	those	of	the	larger	society.	Other	displaced
people	took	much	different	routes.	Some	migrated	to	the	slums	of	Nairobi.	Others	went	back	to	their
original	situations	with	all	the	same	vulnerabilities.	To	bring	together	a	group	of	a	thousand	people,	most
of	whom	had	no	previous	connections,	and	form	a	thriving	community	was,	as	Leitch	puts	it,	“a	great
example	of	resilience.”15

MOBILIZING	PEOPLE’S	ENERGIES

In	the	revitalization	period	in	resilient	communities,	institutions	and	their	leaders	play	crucial	roles,
newcomers	step	up	in	intriguing	ways,	and	champions	and	supporters	abound.	Some	communities,
however,	do	not	have	established	institutions	or	agencies	in	place,	nor	do	they	have	sufficient	social
cohesion	such	that	enough	organizations	can	spring	up.	There	are	no	strong	advocates	who	step	forward,
few	established	routes	along	which	leaders	can	emerge.	The	informal	settlements	of	the	world,	for
example—the	slums,	favelas,	shack	cities,	and	pavement	communities—are	often	without	a	political	or
civic	voice.	This	is	sometimes	because	they	have	no	formal	representation	in	any	government	or	official
body	(which,	as	I	described,	is	often	because	they	aren’t	counted	in	government	censuses)	and	also
because	slum	dwellers	are	not	accustomed	to,	or	experienced	in,	the	complex	tasks	of	governance	and
leadership.	Many	people	who	live	in	slums	have	little	formal	education,	not	much	in	the	way	of	economic
means	or	tangible	assets,	little	awareness	of	the	processes	of	organization	and	governance,	and	few
connections	with	people	who	can	help	them.

In	such	situations,	it	is	often	necessary	to	form	a	new	organization,	and	that	takes	a	spark	of
leadership.	This	was	the	case	with	the	pavement	dwellers	of	Mumbai,	who	have	suffered	chronic	stresses
and	frequent	shocks	for	decades	and	who	have	been	unable	to	cohere	as	a	community,	even	though	some
people	have	lived	in	the	same	place	for	years,	hold	jobs	(often	in	the	government),	and	raise	families	on
the	street.

In	the	1970s,	Jockin	Arputham,	who	was	raised	in	the	slums	of	Mumbai	and	received	no	formal
education,	founded	a	community	organization	called	the	National	Slum	Dwellers	Federation	of	India.16	He
worked	with	leaders	of	similar	groups	to	found	Shack/Slum	Dwellers	International	(SDI)	in	1996	to
provide	“successful	mobilisation,	advocacy,	and	problem	solving	strategies,”	and	SDI	has	grown	into	a
federation	“of	community-based	organizations	of	the	urban	poor	in	33	countries.”17	One	of	the	important
feeder	organizations	for	SDI	is	a	group	called	the	Society	for	Promotion	of	Area	Resource	Centres,
founded	in	1984	by	Sheela	Patel,	now	leader	of	SDI,	specifically	to	advocate	and	support	women
pavement	dwellers	in	India.18

In	Kenya,	more	than	60,000	slum	dwellers	in	eleven	cities,	including	Nairobi,	belong	to	SDI’s
Kenyan	affiliate	known	as	Muungano	wa	Wanavijiji,	more	simply	referred	to	as	Muungano	(pronounced
muhn-GAH-no),	which	means	“union”	or	“fusion”	in	Swahili.19	Meetings	of	these	groups	in	Nairobi	are
often	peppered	with	the	use	of	the	word	“muungano”	as	a	greeting	and	a	call	and	response.	Muungano!



Muungano.
Muungano	typically	gets	started	in	a	slum	community	through	a	savings	group	or	by	doing

enumerations.	As	they	work,	they	seek	to	identify	and	cultivate	people	in	the	community	who	might
become	organizers.	In	Kambi	Moto,	for	example,	Pauline	Manguru	and	Michael	Njuguna	had	no
organizational	or	leadership	skills	when	they	got	started	with	Muungano	but	gradually	gained	expertise,
built	their	knowledge,	martialed	community	resources,	and	eventually	took	on	leadership	roles.

This	is	how	Muungano,	and	SDI	in	general,	builds	leadership	throughout	the	organization—starting
with	local,	hands-on	projects.	The	savings	groups	form	and	elect	their	own	leaders.	These	groups	are
very	simple	and	may	meet	once	a	week	or	so	to	review	contributions	and	the	bank	balance—the
handwritten	records	are	kept	in	softcover	notebooks	and	often	displayed	in	chalk	on	a	big	board	in	a
community	meeting	room.	The	savings	group	then	selects	a	representative	to	the	community	and	to	the
larger	settlement	(which,	like	Kibera,	can	have	populations	in	the	hundreds	of	thousands)	and,	further,	to
the	region	or	country.	Some	of	leaders	who	started	off	in	a	community	savings	group	eventually	join	the
Kenyan	federation’s	national	council,	where	leaders	can	collectively	discuss	challenges	and	ways
forward	to	strengthen	both	regional	and	national	progress.20

The	effect	that	Muungano	has	had	on	the	resilience	of	communities	like	Kambi	Moto	is	manifested	in
many	ways.	Most	important,	the	residents	now	have	the	ability	to	organize	and	govern	themselves,	and
everyone	speaks	the	language	of	group	collaboration.	If	you	attend	a	meeting	of	a	savings	group	or	a
gathering	of	community	leadership,	the	proceedings	are	not	greatly	different	from	those	you	would
experience	at	a	well-run	committee	meeting	anywhere	in	the	world.	The	capacity	to	collaborate	and
govern	enables	them	to	communicate	and	problem-solve	as	they	never	have	before.

Having	achieved	goals	beyond	their	prior	imagining,	these	groups	build	their	tenacity	and
commitment.	In	the	community	of	Kambi	Moto,	in	the	Huruma	slum,	the	Muungano	group	members	were
the	ones	who	protested	before	and	engaged	with	the	Nairobi	City	Council,	unthinkable	in	years	past,	to
fight	for	land	tenure.	They	built	thirty-four	new	homes	and	are	in	the	process	of	building	twenty-eight
more.	The	buildings	are	far	above	the	standard	of	the	wooden	and	tin	structures	that	surround	Kambi	Moto
on	all	sides,	and	so	there	are	fewer	fires	than	before.	The	community	has	electricity,	water,	and	sewer
services,	so	the	residents	are	less	vulnerable	to	public	health	threats.	This	is	clearly	a	resilience
dividend.	You	cannot	continue	to	improve	in	a	place	that	constantly	needs	rebuilding	or	with	people	who
are	not	well	enough	to	contribute.

The	city	did	not	fully	adhere	to	its	promise	and	developed	a	portion	of	the	slum	area,	and	Kambi
Moto	has	not	won	tenure	for	their	land.	However,	the	residents	have	not	given	up.	They	are	now	a
recognized	organization	in	the	city.	One	of	their	own	actually	serves	on	the	city	council.	They	are
prepared	to	take	on	new	challenges	and	have	developed	the	skills	to	do	so.

AFFIRMING	A	SENSE	OF	IDENTITY



Another	element	of	social	cohesion	that’s	important	to	revitalization	is	one	of	the	least	tangible	and	also
one	of	the	most	important:	a	sense	of	identity.	This	is	key	to	bringing	people	back	to	a	place	or	an
organization	after	a	crisis,	helping	them	make	sense	of	what	has	happened,	and	fueling	their	capacity	to
recover	and	revitalize.

Many	factors	contribute	to	a	sense	of	identity,	including	values,	physical	characteristics,	history,	and
narratives.	Residents	who	had	left	New	Orleans	were	drawn	back	to	the	city—and	new	people	are	drawn
to	come	there	for	the	first	time—largely	because	of	its	distinctive	identity.	People	wanted	to	return	to	the
New	Orleans	they	knew	and	understood	and	loved—the	city	where	they	had	roots	that	couldn’t	be	flooded
away—and	they	were	worried	it	might	have	been	fundamentally	harmed	through	displacement	and
disruption	and	that	rebuilding	and	redevelopment	might	radically	alter	the	city’s	character.

So,	after	a	crisis,	it’s	important	that	people	engage	in	activities	that	celebrate	their	identity	and	also
that	bring	the	crisis	into	that	identity	rather	than	ignore	or	negate	it.	Disruptions	become	important	themes
in	stories	that	individuals,	families,	businesses,	institutions,	and	communities	tell	themselves.	Resilient
entities	create	narratives	that	are	positive,	aspirational,	and	forward	looking	without	ignoring	past
difficulties	or	venturing	into	the	realm	of	fantasy.

The	New	Orleans	identity	and	how	it	has	been	affected	by	Katrina	has	been	endlessly	explored,	in	a
wide	range	of	media,	including	the	book	Clear	as	Mud,	by	Robert	Olshansky	and	Laurie	Johnson,	Sheri
Fink’s	Five	Days	at	Memorial:	Life	and	Death	in	a	Storm-Ravaged	Hospital,	Spike	Lee’s	TV
documentary	When	the	Levees	Broke,	personal	narratives	such	as	Phyllis	Montana-Leblanc’s	Not	Just	the
Levees	Broke,	the	popular	television	series	Treme,	and	works	of	magical	realism	such	as	the	independent
feature	film	Beasts	of	the	Southern	Wild.	Each	of	these	narratives	expresses	some	aspect	of	the	New
Orleans	or	Louisiana	identity	or	some	view	of	the	experience	of	the	storm,	although	no	one	can	claim	to
tell	the	whole	or	true	New	Orleans	story.

New	Orleans	has	long	been	characterized	by	a	narrative	told	largely	by	outsiders,	non-natives	(and
no	doubt	many	who	have	never	been	to	the	city),	which	is	generally	disliked	by	locals	and	long-term
residents—the	New	Orleans	of	booze,	Bourbon	Street,	Mardi	Gras,	and	parties.	“It	aggravates	a	lot	of
us,”	says	Jeff	Hebert,	in	part	because	the	familiar	Mardi	Gras	story	is	inaccurate	and	incomplete.	It
centers	on	the	raucous	doings	in	the	French	Quarter	and	excludes	the	more	intimate,	culturally	vibrant
aspect	of	the	carnival	celebration,	“the	family-oriented	piece,”	Hebert	says,	“which	you	don’t	see	on	TV.
We	have	tons	of	parades.	They’re	family-based.	People	are	on	their	front	lawns.	It’s	a	time	to	be	with
family	and	friends.”

Robert	Lyall,	director	of	the	New	Orleans	Opera	Company—the	oldest	such	organization	in	the
United	States—sees	this	narrative	as	largely	a	product	of	the	city’s	own	marketing	and	promotional
efforts.	“When	they	actually	spent	the	millions	of	dollars	on	an	advertising	campaign,	it	was	still	heavily
weighted	toward:	Come	to	the	French	Quarter	and	enjoy	the	fun	and	festivities.”	Lyall	says	that	New
Orleans	offers	a	much	richer	experience	to	its	residents	and	visitors.	“And	yet,”	he	says,	“this	is	what	we
sell.	Because	it	is	the	safest	path	.	.	.	the	course	of	least	resistance.”21	It	works—tourism	is	the	city’s
biggest	industry—but	the	party-focused	identity	does	not	come	close	to	conveying	the	cultural	legacy,



vibrancy,	and	history	of	the	Mardi	Gras	celebration,	as	well	as	New	Orleans	and	Louisiana	culture	at
large.

Hebert	also	acknowledges	that	Katrina	has	had	a	significant	effect	on	the	perceived	identity	of	New
Orleans.	He	is	shocked	at	how	many	people	think	the	city	remains	underwater	and	if	they	were	to	visit,
they	would	find	“people	still	travelling	by	boat,”	he	says.	The	incredible	economic	development	ongoing
in	New	Orleans	proves	it—the	city,	and	its	people,	are	thriving.	Hebert	sees	Katrina’s	effect	as	adding
another	thread	to	the	New	Orleans	narrative	that	runs	alongside	the	party-loving,	anything-goes	Mardi
Gras	image—of	a	place	that	is	not	the	most	“efficient,	most	above	board,	most	business-friendly”	city	to
live	or	work	in.

The	disruption	of	Katrina	brought	with	it	an	opportunity	to	revitalize	the	city’s	identity	and	transform
its	narrative.	Yes,	it	is	still	a	city	that	loves	to	party,	but	the	city,	Mayor	Mitch	Landrieu,	its	residents—
and	those	who	visit—are	also	reshaping	its	identity	and	starting	to	adjust	the	narrative:	of	a	city	that	has
learned	from	its	disruptions,	is	building	business,	and	is	beginning	to	reap	the	resilience	dividend	as	a
burgeoning	center	of	cultural	excitement	and	business	innovation.

***

BOSTON	BEGAN	DEVELOPING	its	narratives	around	the	bombings	almost	immediately.	By	Tuesday,	April	16,
Boylston	Street,	although	still	closed	to	traffic,	had	been	cleared,	and	an	investigation	and	manhunt	for	the
perpetrators	were	under	way.	Boston	and	its	citizens,	in	various	forms	and	fashions,	rallied	around	one
another,	supporting	each	other	and	reaffirming	whatever	it	was	about	the	city	they	loved,	that	made	it
special	for	them.

An	awareness	of	the	past	and	caring	about	the	effects	of	current	events	on	future	realities	perhaps
can	be	credited	for	the	way	Bostonians	reacted	to	the	bombs	on	Boylston	Street.	Boston,	founded	in	1630,
is	one	of	the	oldest	cities	in	America	and	a	state	capital.	At	an	interfaith	memorial	service	held	Thursday,
April	18,	just	three	days	after	the	attacks,	Governor	Patrick	made	so	bold	as	to	claim	that	“Massachusetts
invented	America.”22

Bostonians	are	well	aware	of	their	city’s	place	in	American	history,	from	the	original	Old	South
Church	(then	called	the	Old	South	Meeting	House)	from	which	colonists	set	out	to	dump	British	tea	in
protest	of	taxation	without	representation	to	the	line	of	red	bricks	that	cuts	through	the	city’s	sidewalks
marking	the	Freedom	Trail.

Bostonian	and	author	Dennis	Lehane—whose	novels	Gone,	Baby,	Gone	and	Mystic	River	are	both
set	in	Boston—spoke	the	words	that	many	Bostonians	had	in	their	hearts	in	a	New	York	Times	op-ed,	titled
“Messing	with	the	Wrong	City.”	He	wrote:

Two	different	friends	texted	me	the	identical	message	yesterday:	They	messed	with	the	wrong	city.	This	wasn’t	a	macho
sentiment.	It	wasn’t	“Bring	it	on”	or	a	similarly	insipid	bit	of	posturing.	.	.	.	What	a	Bostonian	means	when	he	or	she	says
“They	messed	with	the	wrong	city”	is	“You	don’t	think	this	changes	anything,	do	you?”	.	.	.	When	the	authorities	find	the	weak
and	terminally	maladjusted	culprit	or	culprits,	we’ll	roll	our	eyes	at	whatever	backward	ideology	they	embrace	and	move	on



with	our	lives.	.	.	.	The	community	will	eulogize	the	dead	and	provide	care	and	solace	for	the	injured.	And,	no,	we’ll	never
forget.	But	what	we’ll	cling	tightest	to	is	what	the	city	was	built	on—resilience,	respect	and	an	adoration	for	civility	and
intellect.	Boston	took	a	punch	on	Monday—two	of	them,	actually—that	left	it	staggering	for	a	bit.	Flesh	proved	vulnerable,	as

flesh	is	wont	to	do,	but	the	spirit	merely	trembled	before	recasting	itself	into	something	stronger	than	any	bomb	or	rage.23

As	Rocky	Balboa,	the	famous	movie	character,	put	it,	it	isn’t	about	how	hard	you	can	hit,	but	about
how	hard	you	can	get	hit	and	not	fall	down,	not	give	up,	and	keep	moving	forward.24	Lehane’s	editorial
framed	the	narrative	and	vision	of	Boston’s	approach	to	revitalization.	His	was	a	voice	of	the	community
encouraging	the	community	not	to	devolve	into	anger	and	rage	but	to	search	for	compassion,	to	fight	for
one	another	and	for	the	preservation	of	what	it	is	about	Boston	that	makes	so	many	so	proud	to	call	it
home.

***

IN	ADDITION	TO	STORIES	DELIVERED	through	popular	media,	the	world	is	dappled	with	physical	reminders
of	crises	past	that	become	part	of	that	place’s	identity	and	can	create	awareness	far	into	the	future.
Sometimes	these	memorials	are	created	by	happenstance.	St.	Paul’s	Church	in	Halifax	still	stands,	and	a
shard	of	a	wooden	window	frame	blown	away	from	a	neighboring	building	in	the	Mont	Blanc	explosion
is	there	for	all	to	see.	The	streetscape	of	Medellin’s	Comuna	13	includes	painted	markings	on	buildings
representing	the	invisible	barriers	that	used	to	divide	neighborhoods.

Sometimes	people	create	memorials	spontaneously	and	publicly.	In	the	aftermath	of	the	Boston
bombings,	Reverend	Taylor	of	the	Old	South	Church	received	outpourings	of	sympathy	and	compassion
from	churches	around	the	country.	The	most	poignant	was	the	gift	of	a	thousand	paper	cranes	hand-
delivered	by	a	representative	from	the	Newtown	Congregational	Church	in	Newtown,	Connecticut.
Newtown	received	the	cranes	in	December	2012,	after	the	mass	shooting	at	its	Sandy	Hook	Elementary
School,	from	a	church	in	Chardon,	Ohio,	where	three	were	killed	in	a	shooting	in	February	2012	at	the
high	school	there.	And	Chardon	had	received	the	cranes	from	Sheboygan,	Wisconsin,	where	the	cranes
originated,	crafted	on	the	tenth	anniversary	of	the	9/11	attacks.25	“We	are	now	the	guardians	of	the	paper
cranes,”	says	Taylor.	The	church	will	keep	the	cranes	until	another	act	of	violence	disrupts	a	community
and	the	cranes—representing	a	thousand	prayers	for	peace—are	needed	elsewhere.

The	cranes	are	a	striking	way	of	remembering,	sharing,	sympathizing,	and	reminding	similarly
affected	communities	throughout	the	country	that	they	are	not	alone	and	do	not	have	to	feel	alone.
Commemoration	is	a	means	by	which	we	share	and	distribute	the	pain	and	sadness	of	tragedy,	lessening
the	burden	for	all.	“We	found	we	were	ministering	to	people	who	were	ministering	to	us,”	Taylor	says,
“by	being	attentive	to	what	they	sent	us.”

The	scars	of	such	tragedies	do	not	disappear,	and	it	is	in	this	kind	of	collective	commemoration	that
communities	build	their	resilience—their	enduring	commitment	to	one	another	and	to	remembering,	a
constant	and	repeated	awareness	of	the	importance	of	moving	forward	from	disruption	together.



Sometimes	these	memorials	are	carefully	planned,	and	the	act	of	their	creation	becomes	part	of	the
recovery	process—such	was	the	case	with	the	Oslo	Memory	Wound	memorial.	In	July	2011,	the
unthinkable	occurred	in	Norway,	when	a	lone	gunman,	Anders	Behring	Breivik,	killed	seventy-seven	of
his	fellow	countrymen—eight	in	a	bombing	at	government	buildings	in	Oslo,	and	another	sixty-nine
gunned	down	at	a	Labor	Union	Party	summer	camp	on	the	island	of	Utøya.	Most	of	these	latter	victims
were	teenagers	and	young	adults.

In	the	summer	of	2013,	the	Norwegian	government	sponsored	a	competition	to	design	a	memorial,
and	in	March	2014	selected	designs	submitted	by	Jonas	Dahlberg,	a	Swedish	artist.	The	most	striking	of
the	three	memorials	he	proposed	is	called	Memory	Wound,	a	3.5-meter	slice	to	be	cut	through	the	stone	of
the	Sørbråten	Peninsula,	facing	Utøya,	leaving	a	gaping	separation,	as	if	the	strip	of	land	had	been
chopped	through	with	a	giant,	sharp	blade.	The	one	hundred	cubic	meters	of	stone	that	will	be	removed	to
create	the	gap	will	be	used	to	create	a	second	memorial	in	Oslo.26

The	massacre	at	Utøya	is	a	wound	in	the	country’s	past,	deep	and	permanent.	Memory	Wound	is	a
scar	in	the	country’s	future.	Uncountable	future	generations	will	see	the	cut	in	the	landscape	and	remember
—feel—the	permanent	effect	of	the	event	on	the	country’s	identity.	The	disruption	caused	by	this	mass
killing	took	a	heavy	toll	on	Norway	and	its	people.	To	memorialize	it	required	mirroring	that	loss	in	the
country’s	land,	guaranteeing	its	emotional	impact	for	years	to	come.

Memorializations	tend	to	sustain	the	awareness	of	a	disruption	over	time,	so	that	people	continue	to
communicate	about	the	experience,	learn	from	it,	and	connect	around	it.	In	Rwanda,	for	example,	formal
museums	and	makeshift	memorials	dot	the	country,	commemorating	the	1994	genocide	that	killed	800,000
people,	mostly	Tutsis	and	some	moderate	Hutus,	in	a	period	of	just	one	hundred	days.27	The	largest	of
these,	the	Kigali	Memorial	Centre,	opened	on	April	7,	2004,	the	tenth	anniversary	of	the	genocide.	It
serves	as	a	research	facility,	a	museum,	a	memorial,	and	a	graveyard—more	than	250,000	victims	are
buried	on	the	grounds,	many	of	whom	are	unidentified,	along	with	many	whose	bodies	have	been	brought
to	the	site	by	friends	and	family.28

Inside,	three	permanent	exhibitions	tell	the	story	to	visitors.	One	documents	the	Rwandan	genocide,
a	second	traces	the	history	of	genocide	worldwide,	and	a	third	memorializes	the	children	who	were
murdered.29	Out	of	the	darkness	of	that	last	room,	visitors	emerge	onto	a	balcony	overlooking	a	rose
garden,	encouraging	contemplation	and	hope	for	a	brighter,	peaceful	future.

The	Kigali	Memorial	Centre	is	not	a	static	memorial.	Even	as	visitors	flow	through	the	building,
research	continues	and	the	archives	expand.	Names,	photographs,	documents,	videos,	and	the	locations	of
mass	graves	and	roadblocks	are	collected	and	filed.	With	these	data,	the	stories	of	the	dead	live	on,
honoring	the	victims	and	educating	future	generations	so	similar	atrocities	are	not	repeated.30

This	mind-set	of	awareness	extends	beyond	the	Kigali	Memorial	Centre	and	infuses	facets	of
everyday	life	in	Rwanda,	where	official	policy	now	prohibits	people	from	referring	to	themselves
divisively	as	“Hutus”	or	“Tutsis.”	Rather,	everyone	is	a	“Rwandan.”	Two	annual	holidays	also	serve	as
national	days	of	reflection:	Genocide	Memorial	Day	on	April	7	begins	a	week	of	collective	mourning,
and	Liberation	Day	celebrates	freedom,	strength,	and	a	hopeful	future.



Through	these	and	other	memorials	and	commemorations,	Rwandans	have	used	the	genocide
narrative	to	rebuild	social	cohesion,	spur	economic	development,	and	create	new	legal	procedures	such
as	the	International	Criminal	Tribunal	for	Rwanda.	The	horror	of	the	genocide	will	be	felt	for	a	long	time,
but,	as	Rwandans	continue	to	unite	through	testimony,	education,	reflection,	and	learning,	they	forge	a	new
future—one	that’s	stronger	together.

***

THE	STORY	OF	CHRISTCHURCH,	New	Zealand,	has	not	yet	been	so	widely	told	in	the	academic	and	popular
media,	but	it	very	likely	will,	because	it’s	a	remarkable	tale	of	a	city	working	to	create	a	whole	new
narrative	for	itself.

It	began	with	an	earthquake.	In	February	2011,	a	6.3	magnitude	aftershock	of	an	earlier	earthquake
that	occurred	in	September	2010	caused	a	disastrous	disruption	to	Christchurch—killing	nearly	200
people,	injuring	10,000	more,	and	leading	to	the	demolition	of	more	than	70	percent	of	the	buildings	in	the
city’s	central	business	district,	which	were	deemed	unsafe	to	remain	standing.31	In	the	2010	quake,	no
deaths	were	recorded,	and	significantly	less	damage	was	done.

The	2011	quake	was	remarkable	in	that	it	was	just	one	of	thousands	of	aftershocks	from	the
September	rupture—as	of	March	2014,	the	city	of	Christchurch	has	experienced	more	than	12,000
aftershocks—but	none	like	the	tremor	that	forever	changed	the	way	Christchurch	will	think	about	its
vulnerability	to	earthquake	and,	potentially,	the	way	the	community	sees	itself	more	broadly—as	a
resilient	city.32

That,	at	least,	is	the	goal	of	Christchurch’s	mayor,	Lianne	Dalziel,	who	signed	Christchurch’s
application	to	become	a	part	of	the	100	Resilient	Cities	network	in	October	2013,	less	than	a	week	after
being	sworn	in.	In	the	first	week	of	November,	Dalziel	hosted	a	forum	with	more	than	eighty	participants
from	local	communities	and	governments	to	discuss	how	they	could	work	together	to	make	Christchurch	a
more	resilient	city.

“When	I	saw	The	Rockefeller	Foundation’s	call	for	expressions	of	interest	to	[join	the	100	Resilient
Cities]	initiative,	I	knew	that	this	was	what	I	wanted	for	the	city,”	she	said	at	the	city’s	first	100	Resilient
Cities	workshop	in	March	2014.	For	Dalziel,	becoming	a	resilient	city	is	all	about	“participatory
democracy”	and	“collective	governance.”33

“Reclaiming	the	word	resilience	in	its	broadest	sense	will	enable	us	collectively	to	reclaim	the
power	that	rightly	resides	within	our	neighbourhoods	and	communities,”	she	said.34	One	way	Dalziel
intends	to	support	community	development	is	by	letting	communities	redefine	themselves,	even	setting
their	own	boundaries,	an	important	political	distinction—indeed,	this	would	be	almost	unthinkable	in	the
United	States,	where	voting	districts	are	elaborately	drawn	to	keep	like-minded	constituencies	together,	at
least	on	paper.	“Communities	need	to	be	allowed	to	make	sense	of	their	own	identities	if	people	are	going
to	want	to	vote	and	influence	how	their	cities	are	run,”	Dalziel	said.35

The	mayor	talks	about	cocreating	a	new	Christchurch	through	grassroots	community	building	and



efforts	to	strengthen	social	cohesion.	These	factors	will	also	facilitate	the	awareness,	acceptance,	and
mitigation	of	community-specific	risks	(such	as	development	in	liquefaction	zones,	where	soil	has	been
weakened	due	to	stress,	or	where	there	is	a	high	density	of	buildings	that	are	vulnerable	to	earthshake)
and	use	top-down	governance	to	identify	and	achieve	outcomes	that	are	grounded	in	the	collective	good
and	shared	identity.	There	are	things	communities	can	do	for	themselves	that	government	cannot,	but	there
are	also	things	governments	can	do	that	communities	cannot.	Thus,	Dalziel	emphasizes	the	importance	of
creating	partnerships	and	networks	that	bring	stakeholders,	decision	makers,	and	experts—with	both	local
and	generalized	knowledge—together	to	take	prioritized,	resilience-based	action.	“Resilience	is	not	a
destination,”	she	said	at	the	100	Resilient	Cities	workshop.	“It	is	a	means	by	which	we	can	determine	our
destination	as	well	as	providing	us	with	the	means	of	getting	there.”36

Christchurch	is	already	on	a	path	of	transformation,	and	it	can	be	seen	most	clearly	in	initiatives	that
are,	surprisingly—resiliently—taking	advantage	of	the	destruction	that	the	earthquake	caused.	Take,	for
instance,	Gap	Filler—an	organization	dedicated	to	finding	creative,	innovative,	and	communally
significant	ways	to	use	and	develop	vacant	lots	throughout	the	city,	of	which,	considering	the	ongoing
demolitions	of	seismically	unsafe	buildings,	there	are	plenty.	Gap	Filler’s	projects	include	a	miniature
golf	course,	spreading	hole	by	hole	on	abandoned	lots	throughout	the	city,	and	the	Pallet	Pavilion,	an
outdoor	performance	venue	pieced	together	out	of	shipping	pallets.	(The	pavilion	was	so	well	liked	that
roughly	$70,000	was	raised	through	crowdsourcing	to	keep	the	space	in	operation	for	another	year).37

Greening	the	Rubble	and	Life	in	Vacant	Spaces	are	two	similarly	minded	organizations,	working	to
provide	“transitional”	function	to	the	lots	and	areas	in	the	city	destroyed	or	otherwise	disrupted	in	the
quake	until	something	more	long-term	moves	in.	You	can	imagine	the	effect	such	initiatives	can	have,
promoting	and	encouraging	social	cohesion	by	re-enlivening	Christchurch’s	streets,	creating	activity—and
fun—where	there	were	once	only	grim	reminders	of	the	earthquake	and	the	toll	it	took.

There’s	a	new	furniture	company	in	Christchurch,	Rekindle,	that	uses	wood	salvaged	from	the
rubble	to	create	chairs,	tables,	and	more.	There’s	a	new	bar,	Revival,	that	serves	customers	out	of	a
shipping	container.	A	new	cathedral—which	has	a	resemblance	to	Christchurch	Cathedral,	badly	damaged
in	the	quake	and	yet	to	reopen—is	made	in	part	from	cardboard	tubing.38	Creativity	and	willpower	are
two	major	assets	in	Christchurch,	and	they	may,	in	the	long	run,	prove	more	valuable	than	any	concrete	or
steel	structure.

As	we’ve	seen	before,	crisis	and	disaster	can	be	powerful	opportunities	for	revitalization.	After	the
February	2011	earthquake,	a	new	community	in	Christchurch	is	beginning	to	emerge,	just	as	it	has	in	New
Orleans,	and	may	well	do	in	the	area	around	Fukushima—the	young,	the	creative,	the	innovative,	the
entrepreneurial—who	will	be	sorely	needed	in	the	years	and	decades	ahead	if	Christchurch	is	going	to
continue	on	and	sustain	its	path	to	creating	a	new	identity	as	a	resilient	city.

***

A	BRIEF	FINAL	NOTE	on	the	city	of	Halifax.	Stories	of	revitalization	are	often	long	and	complex,	but	Halifax



achieved	a	transformation	with	remarkable	speed.
Samuel	Henry	Prince	surveyed	how	the	city	fared	in	the	two	years	after	the	explosion	in	1917,	and

what	he	found	encouraged	him	in	his	thesis:	that	catastrophe	can	bring	about	positive	social	change.
Prince	writes	that	the	catastrophe	transformed	the	city	from	a	traditional,	backward-looking	place	to	a
progressive	one.	“The	spell	of	the	past	is	broken,”	he	writes.	And	he	goes	so	far	as	to	say	that,	as	sad	as
the	day	of	the	explosion	might	have	been,	it	may	also	be	seen	as	“the	greatest	day	in	the	city’s	history.”39

Prince	ticks	off	his	proof	for	that	supposition.	In	the	years	between	1917	and	1920,	housing
construction	boomed	(and	well	beyond	just	the	replacement	of	demolished	structures),	and	home	values
soared.	Businesses	came	surging	in.	A	new	shipyard	was	constructed,	and	Halifax	became	a	major	port
for	oil	distribution.	Sidewalks	were	laid.	Telephone	links	were	established	between	Halifax	and	cities	as
far	away	as	New	York	and	Chicago.	Population	swelled.	A	town	planning	board	was	formed	and	a
comprehensive	plan	for	the	town	developed,	including	changes	to	the	waterfront.	The	problem	of	public
health	was	addressed	such	that,	by	1920,	Prince	claims,	“Halifax	has	the	finest	public	health	program	and
the	most	complete	public	health	organization	in	the	Dominion.”40	Education	was	not	forgotten.	Dalhousie
University	was	able	to	expand	and	improve,	thanks	to	efforts	and	funding	of	many	people	and	groups.

All	of	this	work	led	to	greater	social	cohesion.	New	committees	were	formed	and	people	joined
them.	More	people	voted	on	Election	Day.	Prince	notes	that	people	were	better	at	cooperating	with	one
another.	“There	has	been	a	new	sense	of	unity	in	dealing	with	common	problems,”	he	writes.	“The	number
of	things	which	perforce	had	to	be	done	together	during	the	catastrophe	was	great.	This	doing	of	things
together	will	be	continued.”41

Leap	ahead	by	almost	a	century,	and	we	find	that	the	gains	Halifax	made—largely	as	the	result	of
how	it	revitalized	in	response	to	catastrophe—endure.	Halifax	is	a	strong	economic	center,	home	to
government	agencies	and	private	industries.	In	2012,	MoneySense	magazine	ranked	Halifax	as	the	fourth-
best	place	in	Canada	to	live,	and	in	2014	it	was	ranked	ninth	for	midsize	“cities	of	the	future”	in	North
and	South	America.42

Halifax,	Prince	concludes,	“has	been	galvanized	into	life	through	the	testing	experience	of	a	great
catastrophe.	She	has	undergone	a	civic	transformation,	such	as	could	hardly	have	happened	in	fifty	years.
She	has	caught	the	spirit	of	the	social	age.”43

DEVELOPING	A	SHARED	VISION

There	is	one	more	aspect	of	the	revitalization	process	I	would	like	to	discuss:	the	development	of	a
vision.	By	vision	I	mean	the	articulation	of	a	desired	future	condition.	A	vision	imagines	a	new	and	often
transformed	way	of	being,	for	an	individual,	an	organization,	a	city,	even	a	country.	A	vision	may	begin
with	an	individual	or	a	small	group—just	as	the	engineers	in	Medellin	had	a	vision	of	a	neighborhood
transformed	by	an	escalator.	A	vision,	however,	must	become	a	collective	goal,	a	shared	idea	of	a	future
possibility.



A	vision,	by	its	nature,	implies	fundamental	change—beyond	building	back	better.	It	suggests	that	the
people	who	share	the	vision	want	to	think	of	themselves	and	their	environment	in	a	new	way	and	want
others	to	do	so	too,	and	they	want	to	act	in	very	new	ways	as	a	result.	A	vision	is	particularly	important
for	people,	groups,	and	places	that	have	not	built	much	resilience	yet,	are	struggling	with	serious
vulnerabilities,	face	many	threats,	are	short	on	assets,	and	are	a	long	way	from	realizing	their	full
potential.

***

NEW	ORLEANS,	THROUGH	its	numerous	programs	and	the	contributions	of	many	individuals	and	groups,	has
developed	a	shared	vision	for	a	new	city,	one	that	goes	well	beyond	the	issues	of	storm	defense	and
builds	on	the	community	development	work.	The	vision	addresses	three	main	issues:	education,
environmental	adaptation,	and	economic	growth.

It	was	clear	before	the	storm	that	the	New	Orleans	educational	system	was	in	need	of	serous
improvement.	The	state	of	Louisiana	described	the	majority	of	the	128	schools	as	“academically
unacceptable.”44	Ninety-six	percent	of	students	scored	below	levels	of	basic	proficiency	in	English;	94
percent	below	basic	proficiency	in	math.	Only	one	in	four	New	Orleans	residents	had	completed	high
school.	What’s	more,	the	public	school	system	was	struggling	with	a	debt	of	$300	million.45	After
Katrina,	all	but	35	percent	of	the	public	school	system’s	buildings	were	rendered	“completely
unusable.”46

Rather	than	rebuild	a	system	that	had	been	so	far	below	standard,	the	state	embarked	on	a	course	of
bold	action.	It	took	responsibility	for	most	of	the	public	schools	out	of	the	hands	of	the	local	school
board,	placed	them	in	a	state-run	recovery	school	district,	and	over	a	period	of	eight	years	(with
leadership	from	Scott	Cowen,	president	of	Tulane	University)	converted	them	into	independent	charter
schools.

In	the	2013–2014	school	year,	91	percent	of	the	public	school	students	attended	charter	schools,
according	to	Leslie	Jacobs,	an	advocate	for	educational	reform	in	the	city.	In	2014–2015,	close	to	95
percent	of	the	students	will	attend	charter	schools,	and	there	will	be	just	five	traditionally	run	public
schools	in	the	city.	It	is	no	longer	a	centrally	run	school	system	but	what	Jacobs	calls	a	“system	of
schools”—and	has	greatly	improved.47

There	are	statistics	to	prove	it.	Between	2005	and	2012,	New	Orleans’s	district	performance	scores
(a	relative	measure	of	a	school’s	success)—for	all	students,	all	tests,	and	all	performance	levels—rose
from	56.9	to	93.7,	the	highest	rate	of	improvement	in	Louisiana.	In	2005,	fifty-two	out	of	one	hundred
students	graduated	on	time	with	a	diploma;	in	2012,	the	number	jumped	to	seventy-eight	of	one	hundred.
The	dropout	rate	in	New	Orleans,	which	was	11.4	percent	in	2005,	by	2011	had	fallen	to	4.1	percent,	the
state	average.	In	2005,	62	percent	of	students	in	New	Orleans	were	attending	failing	schools.	In	2013,
only	5	percent	were.48

The	importance	of	good	education	to	the	repopulation	and	revitalization	of	New	Orleans	cannot	be



underestimated.	If	you	want	families	to	come	back	(and	new	ones	to	settle	too),	you	must	have	schools.
“You	need	your	house,	your	job,	and	your	school,”	says	Jacobs.	“You	can’t	really	come	back	as	a	family
until	you	have	all	three.”	The	difference	between	the	pre-Katrina	school	system	and	the	one	the	city	has
today,	according	to	Jeff	Hebert,	who	serves	on	the	board	of	one	of	the	city’s	charter	schools,	is	“night	and
day.”	When	you	think	about	how	to	build	community	resilience,	Hebert	says,	“public	education,	that’s	the
future.”

The	second	aspect	of	the	vision	for	a	revitalized	New	Orleans	concerns	its	relationship	with	the
environment,	and	it	is	articulated	in	a	coastal	master	plan,	Louisiana’s	Comprehensive	Master	Plan	for	a
Sustainable	Coast,	created	by	the	state	of	Louisiana	and	issued	in	2012.	The	$50	billion,	fifty-year	plan
does	not	call	for	an	even	more	extensive	water	defense	system	but	rather	focuses	on	environmental
adaptation,	a	version	of	living	with	water.	There	will	be	less	attention	paid	to	flooding	and	more	to	root
causes,	the	most	fundamental	of	which	is	land	loss.49

Land	loss	has	been	an	issue	for	the	gulf	for	a	long	time.	“Louisiana	is	in	the	midst	of	a	land	loss
crisis	that	has	claimed	1,880	square	miles	of	land	since	the	1930s,”	according	to	the	master	plan,	and	the
US	Geological	Survey	estimates	that	if	the	land	loss	continues	at	its	present	rate,	the	wetland	habitat	will
be	gone	in	two	hundred	years.50	A	healthy	wetlands	is	fundamental	to	flood	protection	and	defense—and,
indeed,	it	was	highlighted	by	UNOP’s	Community	Congresses	as	a	priority	for	the	city’s	recovery.
Healthy	wetlands	can	also	act	as	an	economic	buffer.	According	to	the	Royal	Swedish	Academy	of
Sciences,	citing	findings	from	a	2008	study	using	data	from	thirty-four	hurricanes	since	1980,	a	loss	of
one	hectare	“of	wetland	.	.	.	corresponded	to	an	average	$33,000	increase	in	storm	damage	from	specific
storms.”51

One	of	the	major	causes	of	land	loss	and	the	disappearance	of	the	wetlands	is	the	Mississippi	River,
which	is	one	of	the	greatest	assets	of	New	Orleans	and	also	poses	the	city’s	most	formidable	threat.	Some
$15	billion	worth	of	cargo	travels	along	the	Mississippi	through	the	Port	of	New	Orleans	annually.52

However,	as	author	John	McPhee	argues,	the	Mississippi	would	prefer	not	to	run	through	New	Orleans	at
all.	Like	all	rivers,	the	Mississippi	seeks	the	path	of	least	resistance	to	the	sea.	The	Mississippi,	if	it	had
its	way,	would	shift	its	path	dramatically,	merging	into	the	Atchafalaya,	a	river	that	empties	into	the	gulf	at
Morgan	City,	eighty-five	miles	southwest	of	New	Orleans.	“The	consequences	of	the	Atchafalaya’s
conquest	of	the	Mississippi	would	include,”	McPhee	writes,	“the	virtual	destruction	of	New	Orleans.”53

The	city,	with	its	reliance	on	the	river	for	industry	and	integration	with	the	rest	of	the	country’s	economy,
could	not	survive	next	to	the	former	mighty	river	that	would	become,	instead,	a	“tidal	creek.”54

The	desire	to	control	the	Mississippi	to	maintain	the	city’s	viability	is	what	originally	led	to	the
construction	of	the	entire	Mississippi	River	levee	system.	Although	it	protects	riverside	communities
from	flooding	and	helps	keep	the	Mississippi	running	its	current	course,	it	also	has	contributed	to	land
loss.	Wetlands	are	created	by	the	layering	up	of	sediment	deposited	by	the	river	as	it	flows.	But	the	levees
contain	the	river	so	that	the	sediment	cannot	flow	beyond	its	banks	and,	instead,	runs	the	entire	course	of
the	river,	depositing	itself	miles	offshore	in	the	Gulf	of	Mexico.





Another	contributing	factor	to	land	loss	is	subsidence—the	gradual	sinking	of	land.	In	New	Orleans,
the	major	cause	is	the	draining	of	swamps	and	wetlands	to	create	stable	land	for	development.	This
creates	underground	pockets	of	air	into	which	soils	gradually	sink,	further	lowering	land	below	sea	level
and	increasing	vulnerability	to	flooding	and	storm	surge.	Between	2002	and	2005,	the	three	years	prior	to
Katrina,	New	Orleans	subsided	an	average	of	eight	millimeters	per	year.55

The	goal	of	Louisiana’s	coastal	protection	and	restoration	plan,	then,	is	not	only	to	reduce	the	threat
of	flooding	but	to	mitigate	the	fundamental	environmental	threats	to	the	assets	of	the	Gulf	Coast—
including	the	river-born	cargo	and	the	facilities	and	services	that	support	the	oil	industry.	Damage	to
essential	infrastructure	in	the	region	could	substantially	increase	consumer	energy	costs	annually,	and	if
coastal	flooding	continues	to	worsen,	damage	costs	could	increase	tenfold.56	In	the	language	of	the	coastal
protection	plan,	“These	outcomes	are	wholly	unacceptable.”57

In	addition	to	an	improved	education	system	and	a	new	approach	to	environmental	issues,	the	vision
for	a	revitalized	New	Orleans	is	one	of	innovation	and	economic	growth.	Not	only	is	the	population
growing;	there	has	been	a	“brain	gain,”	an	influx	of	smart,	energetic	entrepreneurial	people	who	are
attracted	to	the	area	because	of	the	opportunities	it	presents.	In	2006	and	2007,	moving	to	New	Orleans
was	like	“committing	to	the	wild,	wild	West,”	says	Leslie	Jacobs.

As	a	result,	the	pace	of	economic	activity	in	New	Orleans	has	picked	up	remarkably,	and	the	goal	is
to	become	a	hub	of	innovation	along	the	lines	of	San	Francisco	and	Silicon	Valley.	In	2011,	the	rate	of
business	start-ups	was	56	percent	higher	than	the	national	average,	with	501	out	of	every	100,000
individuals	starting	a	business,	compared	to	the	national	average	of	320.	(“Aspiration	metro”	areas
average	about	376.)	That	figure	represents	a	129	percent	increase	compared	to	pre-Katrina	levels.58	The
city	has	become	nationally	recognized	as	a	hotbed	for	business,	creativity,	and	innovation,	named	by
Forbes	as	the	number	1	“brain	magnet.”	Inc.	magazine	ranks	New	Orleans	as	the	“coolest	startup	city”	in
the	country.59

As	a	vivid	demonstration	of	the	resilience	dividend,	New	Orleans	is	looking	into	all	kinds	of	new
areas	of	economic	activity.	In	2013,	the	New	Orleans	Business	Alliance—established	in	2010	by	Mayor
Landrieu	as	a	public-private,	nonprofit	body	focused	on	economic	development	(with	major	stakeholders
including	the	City	of	New	Orleans,	Entergy,	Chase,	and	Harrah’s	New	Orleans)—released	a	plan,
ProsperityNOLA,	with	initiatives	to	drive	economic	growth	through	2018.	The	plan	focuses	on
strengthening	existing	industries,	while	ensuring	opportunities	for	growth	in	three	important	fields:
bioinnovation	and	health	services,	creative	digital	media,	and	sustainable	industries.60

Still,	success	has	created	new	vulnerabilities,	as	it	always	does—one	of	which	is	a	workforce
shortage.	According	to	Robin	Barnes,	executive	vice	president	and	COO	of	Greater	New	Orleans,	Inc.,
the	economic	development	organization	for	southeast	Louisiana,	a	number	of	factors—including	an	energy
boom	and	growing	information	technology	and	medical	and	bioscience	sectors,	as	well	as	the	onset	of	the
nation’s	most	significant	investment	in	coastal	restoration—have	created	a	demand	for	talent	that	far
exceeds	the	number	of	people	suitable	for	the	available	jobs.	“Ensuring	and	resourcing	adequate



workforce	training	is	critical	so	that	we	can	keep	up	and	grow,”	Barnes	says.61

The	transformation	in	progress	has	had	an	effect	on	how	New	Orleans	thinks	about	itself.	In	many
ways,	prior	to	Katrina,	New	Orleans	was	an	insular	place,	not	particularly	receptive	to	new	or	outside
ideas	and	hardly	seen	as	an	innovation	hub.	Katrina	forced	it	into	resilience	building,	such	that	the	city	is
now	more	diverse	in	ideas	and	integrated	in	activity.62	Now,	New	Orleans	has	an	“ability	to	demand	what
we	want—to	be	strategic	and	smart—and	not	be	quiet	about	it,”	says	Barnes.	She	notes	that	in	a	report
called	The	New	Orleans	Index	at	Five,	from	the	Brookings	Institution	Metropolitan	Policy	Program	and
the	Greater	New	Orleans	Community	Data	Center,	New	Orleans	is	rated	high	on	its	ability	to	organize
quickly	when	things	happen.	From	the	Brookings	report:	“Greater	New	Orleans	has	become	more
‘resilient,’	with	increased	civic	capacity	and	new	systemic	reforms,	better	positioning	the	metro	area	to
adapt	and	transform	its	future.”63	Hebert	agrees.	“There	is	a	renewed	spirit,”	in	New	Orleans,	he	says.
“We	want	to	be	here,	so	let’s	make	it	better.”

CREATING	A	SHARING	ECONOMY

Just	as	the	disaster	of	New	Orleans	brought	a	new	spirit	to	the	city,	Superstorm	Sandy	provided	valuable
lessons	for	the	city	and	state	of	New	York	in	evaluating,	managing,	and—looking	down	the	road—
envisioning	a	potential	and	different	future.	One	element	of	this	vision	includes	a	factor	I	touched	on
briefly	before,	in	regards	to	New	York’s	latent	housing	stock	and	Airbnb’s	response	to	Sandy,	that	could
prove	important	in	the	transformation	of	cities,	communities,	and	individuals	around	the	world:	the
sharing	economy.	The	Airbnb	response	to	Sandy	was	just	one	indicator	of	the	extent	of	the	hidden	surplus,
or	latent	assets,	that	surround	us	and	of	which	we	are	almost	completely	unaware.

In	2011,	Time	magazine	called	the	sharing	economy	one	of	ten	ideas	that	could	change	the	world.64

The	basic	idea?	You	don’t	own	everything	you’ll	ever	need—and	don’t	need	to—but	someone	does,	and
more	value	can	be	created	for	everyone	by	sharing	our	goods,	our	skills,	and	our	services,	rather	than
everyone	trying	to	own	everything.	“Sharing	is	not	new,”	says	April	Rinne,	chief	strategy	officer	at	the
Collaborative	Lab	in	San	Francisco,	a	consultancy	that	advises	governments,	businesses,	and	investors	on
how	to	best	utilize	aspects	of	collaborative	consumption	for	more	sustainable	and	citizen- engaging
growth.	“Sharing	is	the	oldest	thing	known	to	mankind.”65

“What	is	new,”	Rinne	says,	“is	our	ability	to	use	technology	to	connect	what	some	people	have	to
what	other	people	need	in	a	way	that’s	efficient.	In	the	context	of	emergency	management	and	disaster
planning	and	disaster	relief,”	she	says,	“the	role	of	the	sharing	economy	could	be	transformational.”

The	contemporary	sharing	economy	as	a	whole—as	well	as	many	of	the	most	successful	start-ups
and	companies	in	that	space—was	born	in	San	Francisco,	and	that’s	where	Rinne’s	vision	of	its
transformational	capacities	might	first	be	tested.	In	2013,	San	Francisco	mayor	Ed	Lee	announced	a
partnership	between	the	city	and	BayShare—a	network	of	San	Francisco	sharing-economy	companies.
These	include	Airbnb,	NextDoor,	RelayRides	(which	offers	privately	owned	cars	for	rent),	and	yerdle



(which	enables	users	to	trade	unwanted	belongings	for	points	with	which	they	can	make	other
“purchases”),	as	well	as	nonprofit	media	outlets	such	as	Shareable	and	think	tanks	such	as	the
Collaborative	Lab.	The	goal	of	the	BayShare	initiative	is	to	help	the	city	prepare	for,	respond	to,	and
recover	from	the	next	Great	San	Francisco	Earthquake	or	any	other	serious	disruption.

By	partnering	with	BayShare,	San	Francisco	hopes	to	tap	into	the	latent	surplus	of	goods,	services,
and	space	and	to	leverage	the	networks	these	sharing-economy	companies	create.	“One	of	the	elements	of
the	sharing	economy	that’s	so	interesting	for	emergency	response	and	recovery,”	says	Alicia	Johnson,	San
Francisco’s	resilience	and	recovery	manager,	“is	being	able	to	connect	people	who	need	something
specifically	with	someone	who	actually	has	the	infrastructure	or	the	capability	to	give	it.”	Airbnb,	as
we’ve	seen,	can	provide	shelter	to	displaced	residents.	An	organization	like	yerdle	could	help	receive
and	redistribute	donated	items.	A	service	such	as	TaskRabbit	(a	site	which	enables	people	to	hire	helpers
for	odd	jobs)	could	call	up	volunteers	willing	to	assist	in	restoration	and	rebuilding	efforts.66	With	these
online	networks	and	communities	already	in	place,	the	transition	from	everyday	business	to	postdisruption
operation	could	be	seamless,	facilitating	a	more	rapid	response.	“With	so	many	sharing	economy
companies	and	communities	here	in	the	Bay	Area	willing	and	interested	to	see	how	they	can	help	in	a
disaster,”	says	Alicia	Johnson,	“I’m	very	excited	to	see	where	we’re	going.”

***

THE	RISE	OF	THE	SHARING	economy	has	implications	for	resilience	building	beyond	preparing	for	and
responding	to	disruption,	namely	in	how	we	measure	societal,	national,	and	city	growth	and	productivity.
When	April	Rinne	sat	down	with	her	financial	adviser	to	discuss	plans	for	her	future,	she	recalls	saying,
“I’d	love	to	spend	time	each	year	in	another	country,	and	I’ll	swap	the	house.	I	want	to	travel,	and	I’ll	do
it	on	Airbnb.	I	would	love	to	take	a	holiday,	but	I	don’t	need	to	own	a	car.	I’ll	share	one.	He	looks	at	the
numbers,”	she	says,	“and	he’s	like,	‘You’re	breaking	my	model.	There’s	no	way.	This	needs	to	cost	a	lot
more.’”

That	Rinne’s	utilization	of	the	sharing	economy	breaks	the	model	says	less	about	how	she	wants	to
live	her	life	than	it	does	about	the	model	itself.	“Traditional	economists	have	a	hard	time	with	what	this
whole	thing	is,”	says	Rinne.	“Much	of	what’s	happening	in	the	sharing	economy	doesn’t	end	up	in	GDP.”
GDP	is	a	measurement	of	the	market	value	“of	goods	produced	and	services	provided	in	a	country,
excluding	transactions	with	other	countries”	and	is	commonly	used	to	indicate	a	country’s	financial	health
and	prosperity.67	But,	says	Rinne,	it	is	also	a	“blunt,	two-dimensional,	clumsy,	awkward	tool	to	measure
the	kinds	of	value	we	need	to	measure	today.”	GDP	measures	only	new	production;	it	includes	a	new	car
but	not	a	shared	car.	For	example,	GDP	would	be	five	times	as	high	if	five	people	bought	new	cars	than	if
those	five	people	shared	a	car—despite	the	benefits	that	car	sharing	yields,	such	as	lower	congestion	and
pollution.	It	would	also	save	each	person	a	lot	of	money	and	probably	improve	their	health.	So,	what
kinds	of	value	do	we	need	to	measure?	What	metrics	can	be	indicative	of	a	nation’s	progress	toward
resilience	and	not	merely	of	its	economic	growth?



One	framework	that	embodies	a	more	resilience-minded	perspective	is	the	social	progress	index
(SPI),	a	measurement	that	pits	GDP	alongside	other	metrics	of	national	progress	(as	opposed	to	merely
financial	production)	in	three	categories:	access	to	and	fulfillment	of	basic	human	needs,	foundations	of
well-being,	and	opportunity.	It	has	submeasures,	which	include	nutrition	and	basic	medical	care	and
shelter;	access	to	basic	knowledge	and	ecosystem	sustainability;	personal	rights,	tolerance,	and	inclusion;
and	access	to	advanced	education.	Released	by	the	Social	Progress	Imperative,	a	group	founded	by	the
Skoll	Foundation,	which	now	has	added	other	foundations	including	The	Rockefeller	Foundation,	the
2014	index	does	indicate	a	trend	between	GDP	and	SPI	but	reveals	the	former	to	be	an	inconsistent
measure	of	the	latter.

The	United	States,	for	example,	which	ranks	second	in	GDP	per	capita	at	$45,336,	ranks	sixteenth
on	the	SPI	scale,	with	a	score	of	82.77.	What	is	most	useful	about	the	SPI	is	that	it	provides	details	about
a	nation’s	strengths—the	United	States,	for	instance,	scores	very	high	in	access	to	advanced	education
(89.37)—as	well	as	weaknesses,	such	as	the	relatively	low	US	score	of	53.78	in	ecosystem	sustainability
(that	is,	out	of	132	countries	studied,	the	United	States	was	69th	in	this	measure).68	The	Netherlands,	with
its	advanced	strategy	for	living	with	water,	ranked	18th	in	the	same	category,	and	1st	(with	a	score	of
100)	in	terms	of	water	and	sanitation.

New	Zealand,	which	scored	highest	overall	on	the	index	at	88.24	(and	is	where	we	find
Christchurch)	also	received	a	perfect	score	for	water	and	sanitation.	But	where	New	Zealand	separates
itself	from	the	field—primarily	in	the	category	of	“opportunity”—is	highly	telling	for	the	utility	of	a
measure	such	as	SPI.	New	Zealand	ranked	1st	overall	in	the	categories	of	personal	rights	(98.80)	and
personal	freedom	and	choice	(94.00),	while	ranking	4th	in	both	tolerance	and	inclusion	(82.41)	and
access	to	advanced	education	(76.84).69

But	New	Zealand’s	GDP	per	capita	is	relatively	low:	$25,857,	25th	overall.	Norway,	the	study
country	with	the	highest	GDP	per	capita,	$47,547,	ranked	5th	on	the	SPI,	also	scoring	high	on	measures	of
opportunity—2nd	on	personal	freedom	and	choice	(93.27)	and	9th	on	personal	rights	(87.96).	Norway
also	scored	high	on	measures	in	the	category	“foundations	of	well-being,”	3rd	overall	on	access	to	basic
knowledge	(99.44),	2nd	on	access	to	information	and	communications	(98.45),	and	8th	on	health	and
wellness	(81.60).	In	all	of	these	rankings,	the	United	States—with	the	second	largest	GDP—failed	to
crack	the	top	10.70	Although	some	will	disagree	with	the	measures	produced	or	the	methodology	that
produced	them,	the	SPI	goes	a	long	way	toward	indicating	that	a	country’s	successes—and	its	failures—
are	about	much	more	than	economic	factors.

This	kind	of	broad-focused	assessment,	taking	a	holistic	view	of	a	country’s	well-being	and	vitality,
enables	more	knowledge-based	growth,	allowing	nations	to	focus	resources	where	its	citizens	need	them
most.	Whether	a	single	metric	can	be	decided	upon	or	created	to	assess	the	resilience	of	a	country,	city,	or
community	is	yet	to	be	determined,	but	future	measurements	and	assessments	of	cities	and	nations	should
similarly	focus	on	the	many	components,	networks,	and	services	that	underlie	a	resilient	system.

Measuring	the	impact	of	the	sharing	economy	“isn’t	rocket	science,”	says	Rinne.	“But	we’re	going
to	have	to	dismantle	a	lot	of	the	ways	we’ve	come	to	think	about	value	and	wealth	creation	and	returns,



and	the	big	picture.”	That	traditional	economic	and	business	models	may	undergo	substantial	changes	in
the	coming	years	is	not	solely	an	opinion	held	by	those	in	sharing-economy	companies	or	start-ups	or	by
millennials	as	a	group.	The	multinational	corporation	Unilever—one	of	the	world’s	largest	producers	of
consumer	household	goods,	with	brands	such	as	Dove,	Vaseline,	and	Ben	&	Jerry’s—had	turnover	of
nearly	€50	billion	in	2013	and	was	ranked	135	on	Fortune’s	Global	500	list.71	But	Paul	Polman,
Unilever’s	CEO,	knows	that	to	stay	successful	in	the	years	to	come,	the	company—and	business	in
general—must	adapt	to	address	the	threats	of	the	twenty-first	century.

Though	officially	formed	into	a	corporate	group	in	1930,	the	companies	that	merged	to	create
Unilever	have	been	operating	successfully	since	the	late	1880s	and	have	survived	countless	disruptions
large	and	small—two	world	wars,	the	Great	Depression,	the	Great	Recession,	market	competition,	and
globalization—so	it	is	not	surprising	that	long-term	planning,	a	vital	element	of	the	resilience	mind-set,
would	be	at	the	center	of	their	business	strategy.

“We	need	a	different	approach	to	business,”	writes	Polman	in	a	blog	hosted	by	McKinsey	&
Company,	“a	new	model	led	by	a	generation	of	leaders	with	the	mind-set	and	the	courage	to	tackle	the
challenges	of	the	future.”72	The	challenges,	as	we’ve	seen,	have	few,	if	any,	simple	solutions.

“Interestingly,”	Polman	continues,	“the	challenge	[for	business]	is	likely	to	encourage	a	much	more
collaborative	form	of	capitalism.	Companies	will	have	to	work	with	each	other,	not	just	governments,
nongovernmental	organizations	(NGOs),	and	civil	society	.	.	.	growth	strategies	will	have	to	be	more
inclusive.	.	.	.	In	a	world	of	scarcity,”	he	writes,	“there	will	be	greater	pressure	to	ensure	that	wealth	is
created	not	just	for	the	few,	but	that	the	benefits	are	spread	more	widely.”73

In	other	words,	the	benefits	of	the	future	economy	must	be	shared.	Because	we	are	all	inhabiting	a
single	planet	and	will	inevitably	suffer	the	consequences	of	misused	resources	and	of	civil	unrest	sparked
by	inequality	and	poverty,	we	must	find	ways	to	share	the	benefits	of	responsible	business	strategies	and
sustainable	growth.	We	need	to	think,	therefore,	much	less	about	short-term	financial	gain	and	much	more
about	resilience	and	the	dividends	it	can	bring.



Conclusion:	Realizing	the	Resilience	Dividend

SHAUN	DONOVAN,	THE	FORMER	US	secretary	of	housing	and	urban	development,	keeps	a	sponge
in	the	shape	of	the	Netherlands	in	the	family	bathroom	of	his	home.	It	reminds	him	of	how	his	thinking
about	resilience	has	evolved.

When	Donovan	served	as	commissioner	of	the	New	York	City	Department	of	Housing	Preservation
and	Development,	his	focus	was	largely	(and	necessarily)	on	fundamental	issues	of	affordable	housing
development:	adherence	to	regulations	and	codes,	ensuring	proper	standards	for	structure	and
infrastructure.	His	thinking,	in	other	words,	ran	more	or	less	along	the	lines	of	development	financing	and
risk	management.

When	he	became	HUD	secretary	in	2009,	Donovan	began	to	think	more	broadly.	Soon	after	taking
the	job,	he	traveled	with	Janet	Napolitano,	then	secretary	of	homeland	security,	to	New	Orleans.	There,	he
saw	how	badly	the	recovery	was	going,	three	and	a	half	years	after	the	storm.	Some	30,000	families,
displaced	by	Katrina,	were	still	living	in	temporary	housing,	and	one	reason	was	that	the	government’s
response	had	been	so	ineffective.	The	physical	conditions	were	bad	enough.	The	social	situation	was
worse—for	the	individuals	affected,	the	city,	the	economy,	and	the	nation	as	a	whole.	“I	was	so	angry
after	that	trip,”	Donovan	says.1

In	March	2009,	he	gained	further	awareness	of	the	ways	in	which	a	disruption	can	affect	people	and
their	communities.	He	visited	Cedar	Rapids,	Iowa,	which	had	also	experienced	severe	flooding	just	a
year	earlier.	Donovan	trudged	through	neighborhoods	and	talked	with	homeowners	who	were	facing
agonizing	choices	about	whether	to	repair	or	rebuild,	sell	out,	leave	the	neighborhood,	or	even	depart	the
city.	His	experiences	helped	him	“understand	our	vulnerability	in	a	fundamentally	different	way.”

Then	came	a	revelation.	Donovan	traveled	with	his	family	to	the	Netherlands	and,	with	Henk	Ovink
as	guide,	toured	The	Hague,	Rotterdam,	Amsterdam,	and	the	country’s	coasts	and	waterways.	Donovan
inspected	the	measures	the	Dutch	have	taken	to	deal	with	the	challenge	of	water—including	the	elements
of	the	audacious	Delta	Works,	designed	to	withstand	a	10,000-year	flood.	More	important,	he	came	to
understand	that	the	Dutch	had	developed	a	fundamentally	different	social	approach	to	living	with	water—
and	to	disruption	in	general.	Resilience,	he	realized,	could	become	“part	of	a	culture,”	not	just	the
responsibility	of	experts	and	professionals	or	a	matter	of	structures	and	protections.	Resilience	could	be
about	the	“way	you	live.”	Donovan	brought	the	sponge	home	as	a	kind	of	talisman	of	a	certain	view	of
resilience:	that	it	is	both	a	technical	and	social	concept.

My	own	thinking	about	resilience	has	also	evolved—through	my	early	work	with	the	West
Philadelphia	community	when	I	was	president	of	Penn,	my	involvement	in	New	Orleans	in	the	years	after
Katrina,	my	service	as	cochair	of	the	NYS2100	Commission,	and,	of	course,	through	our	many	resilience-
focused	endeavors	at	The	Rockefeller	Foundation,	including	the	ACCCRN,	Rebuild	by	Design,	and	100
Resilient	Cities	initiatives.	I	believe	that	building	resilience	is	of	paramount	importance	today,	especially



as	we	see	that	the	problems	of	the	world	are	growing	increasingly	threatening.	In	report	after	report,	study
after	study,	in	domain	after	domain,	we	learn	about	the	challenges	facing	us	in	the	years	ahead,	from	the
deleterious	effects	of	climate	change	on	human	health	to	the	threats	of	breakdown	in	political	governance
to	the	explosive	social	dynamics	of	fast- populating	cities	to	the	vulnerabilities	of	aging	and	inadequate
infrastructure.	But	I	have	also	become	convinced	that	the	resilience	dividend	is	real	and	achievable,	and
provides	great	opportunities	to	improve	lives	and	livelihoods	in	the	good	times	as	well.

However,	once	we	agree	that	resilience	building	is	essential,	there	certainly	will	be	disagreement
about	how	to	go	about	it—where	we	should	focus	our	energy	and	how	we	should	allocate	our	resources.
We	can’t	fix	everything.	Should	we	focus	on	reducing	vulnerabilities	so	as	to	reduce	risk?	And,	if	so,
which	ones?	In	what	order?	Or	should	we	put	more	energy	into	building	up	our	response	capabilities,
knowing	that	bad	things	will	undoubtedly	happen	and	we	must	be	prepared?	Or	perhaps	we	should	leap
right	to	innovation	and	revitalization,	in	hopes	that	new	activity	will	drive	out	old	vulnerabilities.

All	three	phases	of	resilience	building	are	important,	but	our	tendency	is	to	focus	attention	most
keenly	on	response.	That’s	because	we	can’t	ignore	a	disruption.	We	must	respond	to	a	crisis	and	deal
with	disaster.	We	have	little	choice.

It’s	more	difficult,	in	many	ways,	to	focus	on	increasing	readiness	or	on	developing	a	path	to
revitalization.	That’s	partly	because	there	is	less	urgency	to	act	in	relatively	stable	times,	when	the
stresses	are	accustomed	and	the	shocks	are	small	and	manageable.	It’s	also	because	all	the	entities	that
must	be	involved—individuals,	organizations,	communities,	and	cities—are	complex	and	diverse.	They
all	have	differing	points	of	view,	assets	and	vulnerabilities,	goals	and	aspirations,	and	these	elements	can
come	into	conflict	because	considerations	of	complex	human	concerns	come	into	play,	including	politics,
ethics,	and	faith.	Simply	put,	it	is	difficult	for	us	as	individuals,	and	for	groups	as	well,	to	focus	on
preparing	for	bad	things	that	might	happen	when	it	seems,	at	the	moment,	that	things	are	going	pretty	well.

But	taking	action	before	a	disruption	occurs	is	essential	to	resilience	building.	If	we	do	not	assess
our	situations	when	life	is	calm,	if	we	do	not	take	actions	and	commit	resources	to	reduce	our
vulnerabilities	and	potential	threats	when	things	are	relatively	stable,	we	will	always	be	in	a	reactive
mode—acting	only	after	things	have	gone	wrong.	Yes,	it	may	be	easier	to	mobilize	people	and	to	martial
resources	in	the	wake	of	a	crisis,	but	there	are	at	least	two	problems	with	the	reactive	approach	to
resilience	building.	First,	you	may	be	forced	into	actions	that	might	not	necessarily	be	optimal—such	as
constructing	a	new	building	when	an	existing	one	could	have	been	made	more	able	to	withstand	a
disruption.	Second,	the	cost	is	always	higher	to	take	action	postcrisis	than	it	is	when	relief	and	recovery
are	not	part	of	the	agenda.	By	cost,	I	of	course	refer	to	the	toll	crisis	takes	on	human	beings	and	social
cohesion,	as	well	as	on	tangible	assets.

Determining	what	actions	to	take	in	noncrisis	times—to	articulate	the	points	of	conflict,	develop
alternatives	and	solutions,	and	make	decisions	about	trade-offs—almost	always	requires	a	process	that	is
inclusive	and	integrated.	The	trade-offs	must	be	assessed	and	difficult	questions	must	be	raised.	Are	some
choices	better	or	more	important	for	building	resilience	than	others?	Can	we	articulate	resilience- building
priorities	as	we	make	individual	and	collective	choices?



An	inclusive	process	involves	a	wide	range	of	stakeholders	engaging	in	the	conversation	about
tensions	and	trade-offs.	It	is	essential	to	include	individuals,	groups,	or	organizations	that	are	particularly
vulnerable—such	as	the	socially	marginalized	and	those	with	few	assets—because	they	typically	suffer
the	most	intense	impacts	of	disasters	or	crises.	When	numerous	people	and	groups	are	involved	and	the
trade-offs	are	complex,	the	process	can	often	be	lengthy	and	sometimes	messy.	Be	that	as	it	may,	the
process	can	be	navigated	and	superb	results	can	be	obtained,	as	I	hope	I	have	demonstrated	with	the	many
stories	in	this	book.

***

NECESSARILY,	SUCH	A	PROCESS	will	and	should	include	a	lot	of	diversity—of	people,	opinions,	and,	as	a
result,	thinking	styles.	So,	as	I’ve	discussed,	it’s	important	that	the	process	be	well	managed	in	order	to
avoid	the	disarray	that	can	come	from	an	abundance	of	approaches	and	to	ensure	that	ideas	are	well
synthesized	and	that	you	arrive	at	integrated	solutions.

Michael	Berkowitz,	head	of	The	Rockefeller	Foundation’s	100	Resilient	Cities	initiative,	is	well
aware	of	the	complications	involved	in	influencing	how	people	think	and	how	communities	take	action
with	regard	to	resilience,	and	he	says	that	one	of	the	main	areas	of	difficulty	is	that	there	is	often	a
significant	disconnect	between	how	large	a	threat	actually	is	and	how	strongly	people	feel	about	it.	He
cites	the	work	of	Peter	Sandman,	an	expert	in	“risk	communication,”	who	refers	to	the	“incredibly	low
correlation”	between	the	scale	of	a	hazard	and	what	he	calls	people’s	“outrage”	toward	it.2	In	the	United
States,	for	example,	people	see	terrorism	as	a	grave	threat	although	it	claims	far	fewer	lives	than	do
commonplace	disruptions	like	car	accidents.	When	people	feel	great	outrage	about	a	very	real	threat,
Sandman	says,	they	are	most	likely	to	commit	to	taking	action.	That	is	one	reason	it	so	often	takes	a	crisis
to	catalyze	change	and	improvement.	Feeling	runs	high.	The	need	is	obvious.	The	urgency	is	there.

This	phenomenon	has	long	been	studied	by	psychologists	and	social	scientists.	Gustave	Le	Bon,	a
French	sociologist	working	in	the	late	nineteenth	and	early	twentieth	centuries,	studied	why	groups	of
people—or,	in	his	parlance,	“crowds”—come	to	place	greater	or	lesser	importance	on	certain	types	of
disruptive	events.	It	is	not	the	facts	of	the	crisis	that	“strike	the	popular	imagination,”	he	writes,	“but	the
way	in	which	they	take	place	and	are	brought	under	notice.”	A	“startling	and	very	clear	image”	is	key,	he
says,	as	are	dramatic	moments.	“A	hundred	petty	crimes	or	petty	accidents	will	not	strike	the	imagination
of	crowds	in	the	least,	whereas	a	single	great	crime	or	a	single	great	accident	will	profoundly	impress
them,	even	though	the	results	be	infinitely	less	disastrous	than	those	of	the	hundred	small	accidents	put
together.”3	This	is	certainly	one	reason	the	Halifax	explosion	had	such	a	lasting	impact	on	that	city	and
why	images	of	the	airplanes	striking	the	Twin	Towers	have	become	iconic.

There	are	many	cognitive	biases	at	play	as	we	humans	go	about	making	decisions	in	circumstances
involving	disruption,	risk,	and	uncertainty.	Perhaps	the	most	pertinent	to	our	discussion	of	anticipating	the
effects	of	a	potential	disruption	is	the	availability	heuristic,	first	posited	by	cognitive	psychologists
Amos	Tversky	and	Daniel	Kahneman	in	1973.	When	estimating	future	outcomes	or,	more	generally,



thinking	about	frequency	and	probability,	“the	ease	with	which	instances	or	associations	could	be	brought
to	mind”—that	is,	their	cognitive	availability—has	a	significant	effect	on	our	estimations	and	leads	to
“systematic	biases,”	the	psychologists	write.4	For	instance,	if	you	were	trying	to	guess	whether	the	driver
of	a	pickup	truck	in	front	of	you	were	a	man	or	a	woman,	frequency	would	play	an	important	role:	How
many	times	do	you	recall	having	seen	men	at	the	wheel	of	similar	trucks	in	comparison	to	how	many
women	you’ve	seen	driving	them?	Salience,	too,	will	affect	your	judgment—that	is,	how	prominent	in
your	awareness	is	some	aspect	of	the	estimation?	For	example,	you	might	recently	have	seen	an
advertisement	for	that	brand	of	truck.	The	availability	heuristic,	therefore,	is	useful	because	it	facilitates
rapid	assessments	in	reasonably	simple	situations,	even	though	it	is	not	integrated	with	statistics,	data,	and
baseline	probabilities	(such	as,	in	this	case,	the	total	number	of	male	and	female	truck	drivers	or	owners).

But	for	unique,	complex,	or	hard	to	imagine	predictions,	according	to	Kahneman	and	Tversky,	the
availability	heuristic	can	be	powerfully	disadvantageous.	“Many	of	the	events	whose	likelihood	people
wish	to	evaluate	depend	on	several	interrelated	factors.	Yet	it	is	exceedingly	difficult	for	the	human	mind
to	apprehend	sequences	of	variations	of	several	interacting	factors.”	So,	the	authors	suggest,	“in
evaluating	the	probability	of	complex	events	only	the	simplest	and	most	available	scenarios	are	likely	to
be	considered.	In	particular,	people	will	tend	to	produce	scenarios	in	which	many	factors	do	not	vary	at
all,	only	the	most	obvious	variations	take	place,	and	interacting	changes	are	rare.”5

In	the	context	of	resilience,	then,	it	is	very	hard	for	us	to	imagine,	and	nearly	impossible	to	predict,
how	a	disruption	will	play	out	and	what	a	disaster	might	look	like.	This	is	one	reason	it	is	so	difficult	to
get	people	to	focus	on	things	that	might	go	wrong	or	to	make	decisions	about	how	to	deal	with	threats,
especially	when	they	involve	multiple	vulnerabilities	and	multiple	stakeholders.	That’s	why	it’s	important
to	move	as	swiftly	as	possible	in	the	revitalization	process.	Because	the	disruption	and	its	effects	are
highly	available,	it	is	more	likely	that	people	will	be	able	to	focus	on	them	and	be	willing	to	devote
energy	to	looking	for	solutions.	If	you	wait	too	long,	something	else	will	come	along	and	overshadow	the
availability	of	the	disruption.

Never	let	a	good	crisis	go	to	waste.

LIVING	IN	THE	FORELOOP

Certainly	some	elements	of	the	“improvement-by-crisis”	approach	do	work—that	is	largely	how	the
National	Transportation	Safety	Board	has	dramatically	improved	the	safety	of	air	travel	over	the	years—
but	is	hardly	the	optimal,	most	productive,	or	most	salutary	way	to	live.	It	is	also	incredibly	costly,	in
both	financial	and	human	terms,	and	drains	resources	away	from	more	productive	endeavors.	According
to	the	World	Bank,	for	example,	about	20	percent	of	all	humanitarian	aid	is	spent	on	responding	to
disaster,	while	less	than	1	percent	is	spent	on	preventive	measures	that	could	have	kept	disruption	from
becoming	disaster	in	the	first	place.6

Maybe	we	could	tolerate	this	approach	to	threats	in	the	past—lurching	from	disruption	to	disruption,



weathering	crises,	making	slow,	incremental	improvements	to	reduce	our	vulnerabilities—but	today	the
disruptions	are	too	varied	and	too	great,	too	frequent	and	too	severe,	too	interconnected	and	too	wide-
ranging	to	continue	this	way.	The	risks	are	too	great	and	the	costs	too	high.	At	the	same	time,	we	are	much
more	aware	of	our	vulnerabilities	than	ever	before	and	have	much	more	knowledge	and	expertise	about
how	to	mitigate	threats,	how	to	make	ourselves	and	our	institutions	stronger	and	more	adaptive	to	any	kind
of	challenge	(seen	and	unforeseen),	and	therefore	have	tremendous	capacity	to	make	change—but	much	of
it	is,	as	yet,	untapped.

To	proactively	build	resilience—without	waiting	for	disaster	to	push	us	into	it—we	need	to	live,	as
much	as	we	possibly	can,	in	the	foreloop	of	the	adaptive	cycle.	You	may	remember	that	the	adaptive
cycle,	the	concept	that	comes	from	systems	theory	(particularly	as	applied	to	ecological	systems),	has	four
phases	and	is	often	described	as	a	loop.	The	first	two	phases—rapid	growth	and	conservation—make	up
the	foreloop.	The	third	and	fourth	phases—release	and	reorganization—constitute	the	backloop.	Release
has	the	effect	of	rattling	the	status	quo	and	presenting	an	opportunity	for	change.

Living	in	the	foreloop	simply	means	that	we	spend	as	much	time	as	possible	in	the	periods	of
growth	and	conservation	and	as	little	time	as	possible	in	the	release	and	reorganization	phases.	Building
resilience	enables	us	to	do	that	by	improving	our	readiness	and	responsiveness.	Living	in	the	foreloop
also	implies,	and	this	is	a	key	point,	that	we	take	control	of	when	and	how	we	respond	to	a	release,	or
disruption.

What’s	more,	when	we	develop	greater	resilience,	we	may	even	deliberately	create	disruptions	to
force	positive	change.	Such	deliberate,	positively	intended	disruptions	are	simply	well-calculated	risks—
the	kind	of	planned	and	intentional	risks	that	individuals,	companies,	organizations,	cities,	and	even
countries	have	always	taken	to	grow,	improve,	and	realize	the	great	benefit	that	can	come	with
revitalization	and	transformation.

For	example,	a	city	takes	a	deliberate	risk	when	it	hosts	an	Olympic	Games,	because	it	disrupts	the
normal	functioning	of	the	place	but	can	bring	about	positive	social	change;	Barcelona,	the	capital	city	of
Catalonia,	Spain,	is	often	cited	as	the	most	positive	example	of	this.	Located	on	the	northwest	coast	of	the
Mediterranean	Sea,	the	city	hosted	the	1992	summer	games	and	more	than	two	decades	later	is	still
reaping	the	dividends.

Barcelona	deliberately	set	out	to	leverage	the	games	to	create	an	“urban	transformation,”	as	a	2002
report	declares.	Barcelona	proceeded	with	“institutional	unity”	and	secured	“mixed	public-private
funding”	following	a	process	that	was	inclusive,	integrated,	and	animated	by	a	shared	vision	of
widespread,	long-term	positive	change.7

In	preparation	for	the	games,	Barcelona	devoted	more	than	85	percent	of	its	total	spending	to
infrastructural	and	facility	improvements,	but	only	9	percent	of	that	total	went	to	athletic	facilities.
Between	1986—when	the	International	Olympic	Committee	(IOC)	selected	Barcelona—and	1992,	the
city	built	new	roads	and	sewage	systems,	and	increased	green	and	beach	areas	by	78	percent.8	New
residential	housing	was	built	for	the	Olympic	Village	and	then	opened	up	for	commercial	sale	after	the
games.9	Hotel	capacity	was	increased	by	38	percent.10	Barcelona	saw	the	Olympics	as	an	opportunity	to



strengthen	the	entire	city	for	the	long	term,	not	just	spruce	it	up	for	the	games	to	realize	a	short-term	gain.
The	effects	of	Barcelona’s	work	were	immediate,	long-lasting,	and	dramatic.	The	infrastructural

work	created	tens	of	thousands	of	jobs	such	that	unemployment	dropped	from	18.4	percent	in	October
1986	to	9.6	percent	in	August	1992.	Although	many	of	those	jobs	were	specific	to	construction	work
before	the	games,	more	than	20,000	people	found	permanent	employment	as	a	direct	result	of	investments
made	for	the	event.11

Since	the	Olympic	Games,	Barcelona	has	become	an	enterprising	and	attractive	European	city.
According	to	the	IOC,	“Twenty	years	on,	Barcelona	was	the	12th	most	popular	city	destination	in	the
world	and	was	ranked	5th	amongst	European	cities.”12	In	1990	Barcelona	welcomed	about	2	million
tourists;	in	2012,	nearly	7.5	million	people	visited	the	city.13	And,	in	a	ranking	of	the	business	confidence
in	Barcelona—“as	reflected	by	the	willingness	of	foreign	companies	to	establish	there	(a	combination	of
attractiveness,	availability	of	services,	workers,	market,	and	competitiveness)	improved	notably	in	the
aftermath	of	the	Games”—the	city	jumped	from	11th	in	1990	to	6th	in	2001.14

The	public	health	of	the	nation	and	its	standing	as	an	athletic	power	were	improved.	By	1995,	more
than	half	of	the	Spanish	population	engaged	in	some	kind	of	sport	at	least	once	a	week,	an	increase	of	15
percent	from	1983.15	The	1992	Olympic	Games	have	often	been	credited	with	Spain’s	current	reign	in
several	sports.16	Spain	is	home	to	two	powerhouse,	profitable	soccer	clubs,	Real	Madrid	and	FC
Barcelona,	and	its	national	team	won	the	World	Cup	in	2010	(although	they	failed	to	advance	in	2014).
Rafael	Nadal,	the	world’s	number	1	ranked	tennis	player	as	of	this	writing,	was	born	and	lives	on	the
island	of	Majorca,	just	off	the	coast	of	Barcelona.

Of	course,	there	were	unintended	consequences.	A	2014	documentary,	Bye	Bye	Barcelona,
questions	whether	Barcelona’s	rampant	tourism	has	taken	away	from	the	city’s	cultural	heritage	and
identity.17	And	unemployment	in	Barcelona	has	since	risen	to	21.74	percent.18

But,	unlike	many	cities	that	bring	on	the	intentional	disruption	of	the	Olympics,	Barcelona	did	so
planning	for	the	long-term,	making	investments	and	improvements	that	would	develop	the	city	for
continued	growth	and	prosperity,	not	for	a	one-off,	month-long	event.	And,	given	the	obvious
improvements	to	the	city	and	the	country’s	well-being	after	the	games,	although	things	aren’t	perfect,	it
raises	the	question:	how	would	Barcelona	be	faring	had	it	not	taken	the	risk?

***

BUSINESSES	LIKEWISE	TAKE	intentional,	foreloop	risks	by	launching	new	products	or	entering	new	markets
that	may	disrupt	their	operations,	cause	shifts	in	relationships,	put	a	burden	on	finances,	but,	more
importantly,	bring	opportunity	for	growth	and	improvement.	Andrew	Winston,	a	business	strategy	expert,
suggests	that	taking	risks	is	especially	important	for	businesses	today,	given	the	world’s
“megachallenges,”	including	climate	change,	urbanization	and	demographic	shifts,	commodity	price
increases,	limits	on	resources,	and	the	possibility	of	financial	collapse.19	He	argues	that	they	call	for	a
fundamentally	different	strategy	that	focuses	on	building	resilience.



“An	extreme	world	calls	for	extreme	change,”	Winston	writes,	and	he	suggests	that	businesses	find
new	ways	to	deal	with	megachallenges	by	asking	what	he	calls	“heretical	questions.”	These	should
challenge	the	most	fundamental	strategic	and	operating	assumptions	and	should	be	framed	in	the	light	of
specific	global	challenges.	Winston	cites	the	example	of	Nike,	which,	he	says,	asked	“whether	it	would
be	possible	to	dye	clothes—a	very	water-intensive	process—without	water.”20	The	question	was	asked	in
the	context	of	the	very	real	threat	of	water	shortages,	or	lack	of	access	to	water,	especially	in	facilities	in
developing	countries.	If	the	threat	materialized	and	Nike	had	developed	a	waterless	dying	system,	then	the
water	stoppage	would	not	constitute	a	disruption,	making	the	company	far	more	resilient.

Companies	are	also	seeking	to	make	“dramatic	improvements	in	operational	efficiency	and	cuts	in
material	and	energy	use,	waste,	and	carbon	emissions,”	Winston	writes,	so	they	can	“become	much	more
flexible	and	antifragile.”21	(“Antifragile”	is	Nassim	Taleb’s	term	to	define	entities	that	“gain	from
disorder.”22)	This	is	why	companies	are	seeking	to	develop	and	manage	their	own	sources	of	energy	and
increase	their	use	of	renewable	energy	sources.	Walmart,	for	example,	intends	to	increase	its	use	of
“onsite	renewable	energy	600%	by	2020.”	According	to	one	Walmart	executive,	that	will	enable	the
company	to	keep	“stores	up	and	running	no	matter	how	bad	the	weather	is	or	who	else	might	be	shut
down.”23

Coca-Cola,	too,	is	thinking	hard	about	the	management	of	important	resources,	in	particular	its
product’s	key	ingredient:	water.	Today,	the	company	sells	nearly	two	billion	bottles	of	Coke	every	day
and	has	plans	to	double	its	business	by	the	year	2020.24	To	accomplish	this	goal,	Muhtar	Kent,	chair	and
CEO,	knows	that	resilience	must	be	at	the	forefront	of	the	company’s	thinking.	“In	some	corner	of	the
world,”	he	says,	“there	is	always	an	external	disruption	that	can	have	bearing	on	our	business.”25

The	central	component	of	Coca-Cola’s	resilience	and	sustainability	strategy	necessarily	focuses	on
water	stewardship,	with	an	ambitious	goal	of	the	company	becoming	“water	neutral”	by	2020.	As	part	of
this	mission,	Coca-Cola	has	conducted	some	four	hundred	community	water-focused	projects	in	ninety-
four	countries,	partnering	with	groups	including	the	Nature	Conservancy,	the	World	Wildlife	Fund,	CARE,
USAID,	and	local	government	groups.

Additionally,	Coca-Cola	has	embarked	on	a	long-term	partnership	for	clean	water	worldwide	with
world-renowned	innovator	Dean	Kamen,	founder	of	DEKA	R&D,	developer	of	the	Segway,	and	inventor
of	a	water	purification	system	called	Slingshot.	This	new	technology	can	filter	and	purify	water	from	any
source	—including	rivers,	oceans,	and	even,	amazingly,	sewage—so	that	it	is	potable.	One	Slingshot
filtering	unit—using	less	electricity	per	hour	than	an	ordinary	hairdryer—can	produce	eight	hundred	liters
of	clean	water	daily,	which	is	enough	water	to	meet	the	needs	of	three	hundred	people.	In	2013,	one
hundred	Slingshot	units	were	placed	in	schools	and	health	facilities	in	countries	throughout	Africa	and
Latin	America.

Slingshot	may	well	be	a	successful	water	filtration	technology	for	rural	areas.	It	can	be	connected	to
a	local	power	grid	or	to	any	number	of	other	types	of	energy	sources,	including	batteries	or	solar	cells.
Another	source	of	power	could	be	an	electric	generator	developed	by	DEKA	R&D	that	runs	on	biogas,
such	as	methane,	which	can	often	be	conveniently	sourced	from	nearby	waste	facilities.	This	will



undoubtedly	help	Coca-Cola	and	its	partners	reach	their	goal	of	delivering	100	million	liters	of	clean
drinking	water	to	45,000	people	in	twenty	countries	by	2015.26

For	Kent,	these	initiatives	relate	directly	to	the	economic	viability	of	the	company’s	supply	chain
and	its	customers	that	span	the	globe.	“The	multinational	corporation	will	always	have	a	role	to	play	in
driving	sustainable	economic	development,”	he	says.27

In	addition	to	the	kind	of	initiatives	that	companies	such	as	Walmart	and	Coca-Cola	are	pursuing,
Andrew	Winston	also	suggests	that	a	large	industry	is	now	in	the	making,	one	that	will	create	and
commercialize	products	and	services	that	help	customers	of	all	kinds	be	more	efficient,	less	susceptible
to	disruptions	from	the	world’s	megachallenges,	and	less	dependent	on	nonrenewable	energy	sources	over
which	they	have	no	control.	The	Economist	Intelligence	Unit,	for	example,	found	that	63	percent	of	the
companies	it	polled	saw	opportunities	to	generate	value	from	disaster	risk	reduction.28	Mori	Building,	a
privately	held	construction	company,	has	successfully	invested	in	earthquake-resistant	housing
developments	in	Japan,	where	earthquake	resistance	has	become	the	most	important	criterion	for	92
percent	of	companies	choosing	new	offices.29

But	efficiency	and	self-reliance	alone	will	not	likely	produce	growth.	“The	principles	of	resilient
systems	include	diversity,”	and,	to	achieve	that,	Winston	argues	that	companies	should	pursue	a	“near-
religious	avoidance	of	risk	for	the	vast	majority	of	the	business,	coupled	with	extreme	risk	taking	with
pilot	programs	or	small	parts	of	the	enterprise.”30

***

THIS	BRINGS	US	TO	A	REFINEMENT	of	the	concept	of	living	in	the	foreloop:	while	the	larger	system	(the
company	or	the	city	as	a	whole)	chugs	along	in	the	growth	and	conservation	phases,	small	parts	of	the
system	(a	unit	or	project)	can	create	a	disruption	that	will	provoke	change	and	do	so	without	destabilizing
the	entire	system	or	causing	it	to	lose	its	ability	to	self-regulate.	As	the	smaller	element	grows,	it	too	will
move	into	the	conservation	phase,	perhaps	resulting	in	the	transformation	of	the	entire	company.	This
concept	is	well	known	in	business,	and	the	example	of	Apple	is	often	cited.	It	kept	its	computer	business
growing	while	starting	up	its	iPod	and	iPhone	initiatives,	which	eventually	became	the	core	of	the
company	without	destabilizing	the	business.31

Individuals,	like	cities	and	business,	regularly	take	risks	that	bring	with	them	disruptions—such	as
moving	to	a	new	city,	committing	to	an	innovative	project,	or	taking	on	a	new	job—but	that	enable	them	to
grow	and	thrive	and	be	more	resilient	in	the	face	of	still	more	challenges.

Pauline	Manguru,	for	example,	who	lives	in	the	Nairobi	community	of	Kambi	Moto,	took	what	for
her	was	an	enormous	risk	several	years	ago.	She	describes	herself	as	a	person	who	used	to	spend	her
time	doing	nothing	more	than	“cutting	vegetables	on	the	street.”	She	had	little	education	and	not	much
work	experience.	Her	friends	called	her	“little	Pauline,”	and	she	says	she	was	too	shy	to	speak	English
with	strangers.	Fed	up	with	her	situation,	and	with	children	to	look	after,	Pauline	took	what	seemed	to	her
like	a	big	risk	at	the	time:	she	joined	the	Kambi	Moto	savings	group.



She	then	created	a	series	of	deliberate	disruptions	to	her	life	that	have	transformed	her.	She	learned
organizational	skills	and	took	on	a	leadership	role	with	the	savings	group,	eventually	serving	as	treasurer
and	chair.	She	became	so	aware	of	the	vulnerabilities	of	living	on	land	without	ownership	that	she	was
finally	able	to	summon	the	courage	to	speak	up,	protest	before	the	city	council,	and	help	improve	the
community’s	integration	with	the	city.	She	was	able	to	save	enough	money	to	finance	the	building	of	a
two-story	home	and	looks	forward	to	the	day	when	she	can	add	a	third.

Pauline	has	worked	as	a	Muungano	representative	and	mentor	for	more	than	a	decade,	offering
guidance	and	support	to	other	slum	dwellers	in	her	neighborhood	and	around	the	country.	Her	impact	even
extends	beyond	the	borders	of	Kenya.	In	September	2012,	Pauline	flew	to	the	World	Urban	Forum	in
Naples,	Italy,	and	shared	the	stage	with	SDI	president	Jockin	Arputham,	as	well	as	various	mayors	and
ministers,	participating	on	a	panel	about	inclusive	urban	governance.32

By	taking	on	a	series	of	deliberate	disruptions,	Pauline	has	grown	so	that	she	is	hardly	recognizable
to	herself	and	her	friends.	“I	have	seen	I’m	a	leader,”	says	Pauline.	Her	friends	say	she’s	now	the
“Pauline	who	can	fight	for	something,	who	can	own	something.	The	Pauline	who	can	make	people	come
together	with	one	idea	and	a	dream	that	becomes	a	reality.”33

Barcelona,	Nike,	Pauline—they	have	all	sought	to	spend	as	much	of	their	time	as	possible	in	the
foreloop—taking	deliberate	risks	and	controlling	disruption	(a.k.a.	release)	as	skillfully	as	possible—
where	they	can	best	reap	the	resilience	dividend.

THE	RESILIENCE	DIVIDEND

Building	resilience	creates	two	aspects	of	benefits:	it	enables	individuals,	communities,	and	organizations
to	better	withstand	a	disruption	more	effectively,	and	it	enables	them	to	improve	their	current	systems	and
situations.	But	it	also	enables	them	to	build	new	relationships,	take	on	new	endeavors	and	initiatives,	and
reach	out	for	new	opportunities,	ones	that	may	never	have	been	imagined	before.	This	is	the	resilience
dividend.

We	can	see	how	resilience	pays	dividends	in	many	ways	and	situations—for	example,	the	difference
between	how	well	two	large	retail	stores	fared	during	and	after	Superstorm	Sandy.	Fairway,	a
supermarket,	and	Ikea,	the	household	goods	supplier,	occupy	large	buildings	in	the	Red	Hook	section	of
Brooklyn	and	are	situated	within	a	stone’s	throw	of	the	bay	and	one	another.	The	Ikea	store,	which	opened
in	2008,	was	built	to	be	resilient.	It	was	constructed	on	pilings,	with	a	ground	floor	garage	and	the	show
floors	and	inventory	on	the	upper	floors;	the	building	also	has	an	emergency	generator.	When	the	storm
hit,	the	Ikea	building	was	not	unaffected.	Its	elevators	ceased	to	function	when	city	power	went	out,	some
of	its	outside	benches	were	torn	away,	and	the	parking	lot	was	awash	with	floodwater	and	debris.	But	the
store	recovered	quickly	and	reopened	for	business	after	the	storm,	and	soon	after	it	became	headquarters
for	FEMA	representatives	as	well	as	a	neighborhood	hub	for	the	distribution	of	food,	clothing,	and	other
supplies	for	the	thousands	of	neighborhood	residents	affected	by	the	flooding.34





Fairway,	however,	did	business	in	a	nineteenth-century	warehouse	building,	which	was	seriously
flooded	in	the	storm.	Fairway	had	to	close	its	doors	during	the	storm	and	did	not	reopen.	It	finally	had	to
gut	the	building,	renovate,	and	restock	its	entire	inventory—a	process	that	took	four	months.	Fairway,	a
nearly	$1	billion	company,	was	able	to	survive	the	loss,	although	a	smaller	operation	might	well	have
failed.	However,	the	hit	was	significant	to	the	company	as	well	as	to	the	neighborhood,	where	it	is	the
only	full-service	grocery	store.	Fairway	had	not	made	itself	more	resilient,	especially	necessary	because
it	was	in	an	old	building.

Ikea,	however,	reaped	the	resilience	dividend:	its	business	was	only	briefly	disrupted	by	the	storm
and	it	took	advantage	of	a	new	opportunity—it	strengthened	its	neighborhood	connections	by	taking	on	a
new	and	important	role	in	the	relief	efforts.	It	can	be	difficult	for	a	chain	retailer	to	integrate	itself	into	a
community	because	ownership	is	distant,	employees	may	not	live	in	the	area,	and	the	company	will	have
protocols	for	the	way	it	engages	with	community	activities.	Ikea	came	into	a	different	and	improved
relationship	with	its	community,	largely	because	of	its	resilience-building	efforts.	By	contrast,	Fairway
lost	business	and	lost	its	connection	with	the	neighborhood	during	a	critical	time.35	(A	telling	statistic:	25
percent	of	businesses	do	not	reopen	at	all	after	a	major	disaster.36)

Resilience	can	also	pay	a	great	dividend	in	noncrisis	situations—that	is,	when	we	are	living	in	the
foreloop.	It	can,	for	example,	create	a	competitive	advantage	for	a	company	or	a	city.	This	is	what
happened	in	Pune,	India,	a	city	that	has	made	a	considerable	investment	in	resilience	building	in	the	past
several	years.	The	city	is	highly	aware	of	the	chronic	stresses	and	vulnerabilities	that	can	disrupt	the
operations	of	large	companies	that	do	business	in	India,	including	interruptions	to	basic	services	such	as
electric	power	and	transportation,	as	well	as	an	unreliable	supply	of	educated,	committed	workers.	Pune
has	taken	many	actions	to	build	its	resilience,	including	improvements	to	its	transportation	and	utility
systems	and	the	integration	of	government	and	citizen	groups—and	not	as	a	direct	result	of	an	acute	crisis
or	disaster.	Its	degree	of	social	cohesion	is	high.

Pune	realized	the	dividend	on	this	investment	in	resilience	when	Deutsche	Bank	chose	to	locate	a
large	operations	center	there	rather	than	in	any	of	the	several	other	Indian	cities	it	had	considered.	The
bank’s	leaders	could	clearly	see	that	it	would	benefit	from	Pune’s	approach	to	resilience	building.
Disruptions	were	less	likely	to	occur	and,	if	they	did,	would	be	less	likely	to	lead	to	dysfunction	and
difficult	recovery.	For	Pune,	the	resilience	dividend	manifests	in	the	form	of	an	increase	in	jobs,	greater
opportunities	for	partnerships,	a	boost	to	its	international	reputation,	and	an	enhanced	sense	of	place—as
a	city	that	is	attractive	to	sophisticated,	world-class	business	organizations.

The	resilience	dividend	can	bring	benefits	that	accrue	to	multiple	groups	within	a	system—just	as
Ikea’s	dividend	was	shared	with	the	neighborhood—and	can	result	in	wonderfully	unexpected	results.
The	global	brewing	and	beverage	company	SABMiller,	for	example,	realized	a	resilience	dividend	for
itself,	the	people	of	a	community	where	it	was	located,	and	the	local	ecosystem,	as	well.

Water	is	essential	to	SABMiller’s	operations,	and	if	supply	is	interrupted	or	the	cost	of	supply
varies,	it	can	seriously	affect	its	business.	In	Bogota,	Colombia,	SABMiller’s	brewery	purchases	water



from	a	local	utility	and	found	that	the	cost	of	water	was	rising	precipitously.	What	was	happening?
SABMiller	discovered	that	the	utility’s	cost	of	water	treatment	was	going	up	because	the	amount	of
sediment	in	its	river	source	was	increasing	as	the	result	of	the	actions	of	upstream	dairy	farmers	who
were	clearing	land	so	their	cows	could	graze.	The	process	disrupted	the	river	banks	and	freed	soil,	which
traveled	downstream.	The	situation	could	easily	have	led	to	a	crisis—pressure	on	the	utility	and	the
potential	loss	of	a	major	local	business	for	Bogota.

SABMiller	joined	with	the	water	utility	and	the	Nature	Conservancy	to	support	and	underwrite	the
dairy	farmers	in	adopting	new	practices—specifically	purchasing	higher-producing	cows,	keeping
smaller	herds,	and	not	disturbing	vegetation	on	the	riverbanks—in	return	for	the	farmers’	commitment	to
preserve	their	natural	areas	for	the	long	term.	Through	this	investment	in	watershed	protection,	the	water
utility	saved	$4	million	a	year.	SABMiller	saved	money	on	water	purchase.	The	dairy	farmers	developed
more	efficient	farms.	The	ecology	of	the	river	system	was	improved.

The	potential	for	achieving	a	resilience	dividend	should	be	an	important	factor	in	the	plans	and
investments	we	consider	in	the	foreloop.	Ideally,	any	action	we	take	to	build	resilience	will	do	more	than
just	reduce	a	vulnerability	or	mitigate	a	threat—it	will	also	bring	benefit	to	multiple	groups	in	the	form	of
economic,	social,	and	infrastructure	gains.	We	saw	how	the	investment	in	the	Metro	system	in	Medellin
helped	reduce	violence,	created	new	economic	opportunities,	increased	social	cohesion,	and	greatly
enhanced	the	city’s	sense	of	itself	as	a	model	of	resilience	building	for	Latin	America	and	beyond.	The
city	has	built	its	resilience	and	is	now	reaping	the	dividends.

The	resilience	dividend	not	only	enables	people	and	communities	to	rebound	faster	from	disasters
or	deal	with	stresses;	it	spurs	economic	development,	job	creation,	environmental	sustainability,	and
social	cohesion.	It	brings	benefit	to	people,	organizations,	and	communities	when	things	are	going	right	as
well	as	when	they	go	wrong.

WHAT	WE	CAN	DO

Finally,	I	want	to	focus	on	the	contributions	that	we—as	individuals,	as	members	or	leaders	of
organizations,	and	as	citizens	of	a	community	and	a	society—can	make	to	the	process	of	resilience
building	and	achieving	the	resilience	dividend.	Everywhere	I	look,	I	see	people	and	groups	engaged	in
actions	and	activities,	initiatives	and	programs,	that	build	resilience	in	some	way,	although	they	may	not
think	of	or	talk	about	it	in	that	way.	They	do	so	in	one	or	more	of	the	multiple	roles	that	we	all	play—as
members	of	families,	institutions	and	businesses,	neighborhoods	and	communities,	cultures	and	nations.
They	are	champions	of	resilience,	and	I	am	constantly	impressed	by	the	impact	they	can	have.

I	think,	for	example,	of	Stefania,	Adriana	Restrepo’s	teenage	daughter	living	in	the	San	Javier
neighborhood	of	Medellin.	She	got	involved	in	a	program	designed	to	reduce	the	threat	of	violence	in	her
city.	She	and	other	teens	visited	a	prison	in	Medellin	to	meet	with	inmates	and	see	for	themselves	just
where	a	life	of	violence	and	crime	would	lead.	Stefania	was	so	affected	by	the	potential	to	steer	kids



away	from	drug	trafficking	and	street	crime	that	she	traveled	to	Brazil	as	an	ambassador	for	the	program
to	discuss	how	to	dissuade	kids	from	engaging	in	criminal	activities.	Stefania’s	engagement,	and	the	work
of	the	program,	not	only	helps	lessen	the	threat	of	youths	getting	involved	with	crime,	it	creates	new
opportunities	for	them	and	integrates	them	with	groups	across	the	city.	An	individual,	a	group,	a	program,
a	city,	and	a	country—all	are	involved	in	resilience	building.

John	Peterson	is	an	architect	in	San	Francisco	who	built	a	successful	private	practice	focused	on
what	he	thinks	of	as	“design	for	design’s	sake.”	Then	he	won	a	project	to	design	a	neighborhood
development	that	would	include	a	grocery	store,	a	library,	and	housing.	He	realized	that	the	development
would	have	an	enormous	impact	on	the	neighborhood—how	people	interacted,	how	they	got	to	work,
their	sense	of	the	place—and	he	was	awakened	to	the	impact	of	the	built	environment	on	social	cohesion
and	the	effect	of	social	cohesion	on	resilience.	As	a	result,	he	founded	a	new	organization,	Public
Architecture,	devoted	to	design	for	the	sake	of	social	function.	He	went	further,	creating	The	1%	Program,
the	goal	of	which	is	to	encourage	designers	and	architects	around	the	country	to	give	at	least	1	percent	of
their	time—twenty	hours	a	year—to	pro	bono	work	that	will	help	“build	cities	and	communities,	or	alter
them,	so	that	the	design	of	the	built	environment	can	be	a	catalyst	for	social	change,”	as	Peterson	puts	it.37

Today,	more	than	1,300	firms	in	the	United	States	donate	more	than	$50	million	in	design	services	every
year.	Peterson	hopes	to	keep	raising	awareness,	changing	the	conversation	in	the	design	community	about
how	best	to	create	designs	that	achieve	resilient,	social,	and	infrastructural	outcomes,	without	the	need	for
a	disruption	or	crisis	to	catalyze	thinking	and	drive	action.	An	individual,	a	practice,	and	a	whole
discipline—contributing	to	our	understanding	and	the	development	of	resilience.

My	colleague	Peter	Madonia	and	his	family	have	owned	a	bakery	in	the	Bronx	for	nearly	a	hundred
years.	When	Peter	first	began	running	its	operations,	he	quickly	realized	the	lessons	of	diversity,	adaptive
capacity,	and	redundancy,	installing	a	second	(smaller)	oven	and	training	his	staff	so	they	could	handle
any	one	of	the	key	tasks	of	the	business	in	case	of	equipment	failure	or	if	an	employee	was	unavailable.
For	Peter,	resilience	building	was	intuitive.	“You	run	a	business,”	he	says,	“and	your	livelihood	depends
on	it.	The	livelihoods	of	the	people	who	work	for	you	depend	on	it,	too.	And	you	start	to	think,	OK,	what
happens	if?”38	A	family	business	whose	output	contributes	to	food	security	throughout	the	region:	thinking
about	resilience.

***

I	FIND	THAT	ONCE	YOU	EMBRACE	the	concepts	of	resilience,	they	become	relevant	in	almost	every	aspect	of
your	life.	As	your	understanding	increases,	you	reach	a	threshold	and	see	what	a	disproportionately	large
role	disruption	plays	in	our	lives.	As	I	write,	the	worldwide	news	is	filled	with	accounts	of	air	and	sea
disasters,	disease	outbreaks,	political	unrest,	cyber	threats,	food	and	energy	insecurities,	mass	violence,
business	failure,	and	natural	calamities.	Many	of	these	disruptions	were	foreseeable	and	could	have	been
prevented	or	their	effects	reduced.	What	if	we	could	reduce	the	incidence	of	disruption	by	even	a
fraction?	We	could	shift	our	attention	away	from	the	immediate	demands	of	responding	to	crisis	and	to	the



more	positive	efforts	of	readiness	and	revitalization.
Although	some	disruption	can	create	positive	change,	how	much	unintended	disruption	do	we	need

to	add	to	our	knowledge	and	build	our	resilience?	Much	less	than	we	now	live	with.
What’s	more,	intentional	disruption—the	kind	that	does	not	create	crisis	or	disaster	and	that	I	am

advocating	for—is	not	a	smooth	or	easy	path.	There	will	be	plenty	of	struggle	and	anxiety	as	we
deliberately	take	on	the	thorny	challenges	of	new	endeavors.	Just	ask	the	executives	and	engineers	at
BMW,	who	set	themselves	the	challenge	of	developing—in	just	thirty-eight	months—a	super-lightweight,
electric- powered	vehicle	that	would	meet	social,	political,	and	regulatory	demands	and	would	act	as	a
standard	for	a	whole	new	class	of	vehicles.	It	was	a	deliberate	disruption	taken	in	advance	of	the	crisis
that	is	surely	coming	as	the	demand	for	cars	skyrockets	in	developing	countries	and	the	pressures	on
reducing	emissions	increase	with	equal	urgency.	According	to	the	leader	of	the	project,	Carsten	Breitfeld,
there	were	“nights	when	we	went	to	bed	not	sure	how	to	go	forward.”39

Or	ask	Jeff	Williams,	manager	of	corporate	environmental	initiatives	for	Entergy,	the	big	utility,
about	the	process	the	company	engaged	in	to	develop	a	way	to	help	ensure	the	economic	viability	of	the
communities	the	company	serves	along	the	Gulf	Coast.	To	understand	the	vulnerabilities,	risks,	and	assets
of	the	communities	they	served	throughout	the	region,	Entergy	partnered	with	America’s	Wetland
Foundation	to	fund	and	execute	a	comprehensive	study	and	analysis	of	some	seventy-seven	counties	and
eight	hundred	zip	codes.	They	found	that	the	region	could,	in	the	long-term,	face	losses	of	2–3	percent	of
the	area’s	$634	billion	GDP	from	wind,	sea-level	rise,	and	storm	surge	alone,	but	that	a	$50	billion
upfront	investment	in	coastal	infrastructure	improvements	of	both	the	hard	and	soft	variety—between	now
and	2050—could	avert	future	losses	of	up	to	$135	billion.40	Although	the	necessary	initiatives	would
entail	disruption,	it	would	be	deliberate,	it	would	be	known,	and	it	would	result	in	a	resilience	dividend:
new	opportunities	and	benefits.

They	took	the	information	to	communities	throughout	four	states,	hosting	Blue	Ribbon	Resilient
Communities	forums	that	were	open	to	local	leaders,	community	representatives,	and	concerned	citizens.
“All	of	the	conversations	we	had	with	our	communities,”	Williams	says,	“began	by	talking	about	shared
values—enhanced	prosperity,	safety,	quality	of	life.”41	Even	so,	he	says,	it	was	a	“tough	dialogue,”
because	habits	would	have	to	change	and	livelihoods	would	be	affected.

As	a	result	of	the	panels,	each	of	the	eleven	communities	that	participated	developed	its	own	set	of
values	and	prioritized	solutions	for	the	threats	they	faced,	while	the	Wetlands	Foundation	released	a
summary	report	outlining	five	recommendations	for	building	resilience	along	the	Gulf	Coast.42

Developing	the	report,	conducting	the	panels,	and	holding	conversations	with	stakeholders	across	the
region	was	a	process	of	two	years.	“The	hardest	thing	in	the	world,”	Williams	concludes,	“is	to	be
proactive.”

Any	of	the	people	I	have	featured	in	this	book	would	agree.	Dr.	Desai	in	Surat,	who,	with	her
colleagues,	seeks	to	get	ahead	of	climate-related	public	health	problems.	Patrick	Otellini	and	Rob
Dudgeon	and	so	many	others	in	San	Francisco	who	are	working	against	time	to	make	the	city	more
resilient	in	the	face	of	multiple	threats—especially	the	earthquake	that	is	inevitable.	Juliana	Rotich,	who,



through	Uchaguzi,	the	information-mapping	platform	her	company	Ushahidi	has	developed,	hopes	to	make
elections	safer	and	fairer	worldwide.

And	ask	yourself:	What	have	I	done	to	build	resilience	for	the	people	and	places	I	care	about?	What
more	can	I	do?

There	is	no	ultimate	or	end	state	of	resilience.	But,	by	working	together	to	build	resilience	to	the
greatest	degree	possible,	we	can	reduce	our	reliance	on	crisis	as	a	driver	of	change	and,	instead,
deliberately	take	the	future	into	our	own	hands—for	the	well-being	of	our	families,	our	communities,	our
cities,	and,	indeed,	the	planet	we	all	share.
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Rudin	Management	Co.,	Inc.;	John	Gilbert	III,	Executive	Vice	President	and	Chief	Operating	Officer	of	Rudin	Management	Co.,	Inc.;	Janine
Händel,	CEO,	the	Roger	Federer	Foundation;	Leslie	Jacobs,	founder	of	Educate	Now!;	Alex	Kaplan,	Vice	President,	Global	Partnerships,
Swiss	Re;	Alex	Karp,	PhD,	CEO	of	Palantir	Technologies;	J.	M.	Kind,	Senior	Natural	Resource	Economist,	Deltares,	the	Netherlands;	Eric
Klinenberg,	PhD,	Professor	of	Sociology	and	Director	of	the	Institute	for	Public	Knowledge	at	New	York	University;	Michiel	Kool,	Executive



Vice	President,	Safety,	Environment,	and	Social	Performance,	Royal	Dutch	Shell;	Mayor	Mitch	Landrieu,	City	of	New	Orleans;	Laurie	Leitch,
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Commerce	and	Industry.

MEDELLIN,	COLOMBIA
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Masivo	del	Valle	de	Aburrá,	Metro	de	Medellín	Ltda;	Braulio	Eduardo	Morera,	Associate	at	the	International	Development	Team,	Arup;
Eyleen	Natalia	Ospina,	Consultant,	Agencia	de	Cooperación	e	Inversión	de	Medellín	y	el	Área	Metropolitana	(ACI);	Catalina	Echavarria
Ramirez,	Executive	Director,	Fundación	Bancolombia;	María	José	Ramirez,	Consultant,	ACI;	Marinella	Ramirez	Gomez,	Metro	de	Medellín
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Growth	in	the	Arid	Lands–Accelerated	Growth	(REGAL-AG);	Linda	Kamau,	Developer,	Ushahidi;	Irene	Karanja,	Executive	Director,
Muungano	Support	Trust	(MuST);	Josiah	Mugambi,	Executive	Director,	iHub;	Irene	Ngatia,	Executive	Director,	VICDA,	Kenya;	Juliana
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