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LIKE THREE PREVIOUS 
CHANGE Reports and two still 
to come, this report on Hawai‘i’s 
natural environment focuses on 
important problems and possible 
solutions. It does not cover every 
major environmental challenge.

We welcome your feedback 
and suggestions on this and 
all the CHANGE Reports, on 
Facebook, Twitter, LinkedIn 
and Instagram using the tag 
#HawaiiforChange.

The six CHANGE Reports 
from Hawaii Business Magazine 
are based on a framework cre-
ated by the Hawai‘i Community 
Foundation and adopted by the 
Hawai‘i CHANGE Initiative. 
“The CHANGE framework ac-
knowledges the interconnect-
ed nature of community issues 
and zeroes in on six essential 
areas that constitute the overall 
well-being of these islands and 
people,” HCF says.

“By examining critical com-
munity indicators by sector, we 
can identify gaps where help is 
specifically needed and oppor-
tunities where help will do the 
most good.”

C HAN G E  stands for:
Community & Economy 
 (report published in the 
 February issue)
Health & Wellness 
 (report in April issue)
A rts & Culture 
 (scheduled for June)
Natural Environment 
 (this issue)
G overnment & Civic 
 Engagement (scheduled 
 for July)
Education (March issue)

All of the content from re-
ports already published is at 
hawaiibusiness.com.

Disclosure: Hawaii Business 
got support from the aio Foun-
dation, HCF and other organi-
zations, and input from many 
people, but no one outside the 
Hawaii Business editorial team 
had any control over the content 
of these reports.—Steve Petranik

WE ARE VULNERABLE.  It can be easy to 
forget that while we go about our daily 
lives, filling up our gas tanks, working in 
our air-conditioned offices, picking up 
groceries on the way home, doing the 
laundry and making dinner. 

Yet we do all of this while living 
nearly 2,400 miles away from the near-
est landmass, making us among the 
most geographically isolated human 
populations in the world and one that 
is extraordinarily dependent on goods 
and resources shipped across the ocean 
to us. Ninety percent of everything we 
eat arrives every four days in 400 con-
tainers. We pay $5 billion a year for the 
petroleum that fuels our cars and lets us 
turn on the lights. What happens when 
such access is compromised?

Our vulnerability is exacerbated 
by the accelerating effects of climate 
change, which we have witnessed in the 
form of a 100-year storm, record-break-
ing king tides, beach erosion and dying 
coral reefs. What happens if a Category 
5 hurricane hits Honolulu?

“Folks don’t realize the fragility of 
Hawai‘i, the fragility of our economy and 
infrastructure. We don’t fully appreciate 
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RESILIENCE
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the fact that so much of what we have 
here, such as being able to keep the lights 
on and goods flowing into the state, is vul-
nerable,” says Blue Planet Foundation’s 
executive director, Jeff Mikulina

How do we address those threats 
that may not always be visible day to day, 
yet have the capacity to impact our work, 
families, homes, health and security? 

In recent years, the term “resilience” 
has been used to describe what we want 
our communities and cities to embody in 
the face of accelerating climate change, 
environmental degradation, economic 
stress and social fracturing. Honolulu 
was named one of the Rockefeller Foun-
dation’s 100 Resilient Cities, and in 2016, 
the City and County of Honolulu Office 
of Climate Change, Sustainability and 
Resiliency was established.

“Resilience is the ability to survive, 
adapt and thrive no matter what shocks 
or stressors come our way. It’s about be-
ing flexible. It’s about being able to pivot 
and bounce back from anything,” says Josh 
Stanbro, executive director of the office.

Shocks include sudden events such 
as 2018’s record-breaking storm on the 
north shore of Kaua‘i. Stressors include 
chronic issues, such as beach erosion in 
West Maui and the high price of hous-
ing. Shocks and stressors often work 
in wicked tandem. “When there’s a big 
storm and the roads are blocked, it can 
exacerbate poverty if people can’t get to 
work,” says Aki Marceau, managing di-
rector of the Elemental Excelerator

But resilience is also more than just 
keeping our heads above water, so to 
speak. “We don’t want to just survive 
during these shocks or stressors. We re-
ally want to have a thriving community. 

W H AT DOE S IT  ME A N TO CRE ATE A 
RE SILIEN T H AWA I‘ I  A ND HOW DO 

W E GET THERE?

BY  LiAnne Yu

Survival feels like you’re just living pay-
check to paycheck. You’re making ends 
meet. Whereas when we’re thriving, we 
have a very strong sense of communi-
ty well-being and the ability to bounce 
back,” says Marceau. 

In this piece, Hawai‘i’s community 
and policy leaders weigh in on what a 
resilience strategy should focus on, in 
light of both our vulnerabilities and our 
strengths as an island state. 

“WHEN YOU THINK 
ABOUT  kids on the 
school ground and 
who succeeds through 
adversity, it’s not al-
ways the smartest 
kid or somebody who 
comes from the best 
family. It’s those kids 
that don’t ever give 
up. They’re like, ‘Look 
I’ve got to make the 
grade, I’m going to fig-
ure out how to work 
harder,’ or, ‘I didn’t 
make the team, I’m 
going to go practice. 
It’s the ability to pick 
yourself back up, in-
novate, and stick to it.

“In many ways, re-
silience is grit,” says Stanbro. 

Hawai‘i is, in some ways, like that 
kid who’s always the smallest and most 
vulnerable in class. We are isolated, we 
are extremely dependent on goods and 
resources that come from elsewhere, we 
are extremely dependent on the fickle 
industry of tourism, and we have some of 
the highest costs of living in the country. 

But, as Stanbro suggests, Hawai‘i is 
also that kid who just works harder than 
everyone else. Although Honolulu was 
nearly the last city among the 100 Resil-
ient Cities network to begin developing 
a resilience strategy, it is among the first 
half to have completed a plan. 

“That speaks to the mayor’s commit-
ment to not mess around and hurry up. 
We’ve been in a full-court press for just 
over a year to go out, talk to the commu-
nity, figure this out, and get it out quick. 
We’re not like other cities that lingered 

G R IT

for two, three years putting together their 
strategy. We’ve jumped from the back of 
the pack, up to the front,” says Stanbro.

That resilience strategy for the is-
land of O‘ahu details 44 proposed ac-
tions to protect our people, economy, 
infrastructure and resources. Developed 
in collaboration with community, non-
profit and business leaders, these points 
are, Stanbro says, deliberately focused 
on concrete policies and programs. 

To address shocks 
caused by natural di-
sasters, for example, 
are calls to update 
building codes, ret-
rofit homes and im-
plement a long-term 
recovery plan. To ad-
dress climate change, 
there are calls for en-
ergy-efficiency ordi-
nances, seawater air 
conditioning and elec-
trical vehicle charging 
infrastructure.

While some may 
question the costs, 
Stanbro points out 
that these invest-
ments ultimately save 
us money. “There’s 
new FEMA data that 
says for every dollar 
you spend on building 
code updates, there 
will be $11 of savings 
on the back end after a 

disaster strikes.” 
Figuring out how specifically we 

are going to pay for both disasters and 
chronic environmental problems also 
requires grit, as the numbers add up rap-
idly. The Hawai‘i Sea Level Rise Vulner-
ability and Adaptation Report estimates 
the lost value of flooded structures and 
land at over $19 billion. But that doesn’t 
include the impact to our visitor econo-
my, natural resources or infrastructure. 
Some think the magnitude of loss will be 
closer to $190 billion. 

Hurricane Iniki hit Kaua‘i in 1992, 
resulting in six deaths, over 6,000 de-
stroyed or severely damaged homes, and 
a population exodus that still impacts 
the island’s economy and workforce de-
cades later. As devastating as that was, 
the $3.1 billion price tag is only a tenth 
of the estimated cost of a similar hurri-
cane hitting Honolulu, says Alex Kaplan, 

A COLLAPSED HOUSE 
DOWNSTREAM NEAR THE 

HANALEI  PIER DURING THE 
2018 FLOODING ON KAUA‘ I .
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senior VP at Swiss Re, one of the world’s 
leading providers of reinsurance.

Not having a plan will leave us with 
only bad options later. “There’s three 
ways that governments fund these di-
sasters. One, they raise taxes. Two, they 
raid budgets, so instead of building that 
new state-of-the art-hospital in Mānoa, 
they’re having to go fi x the Ala Wai Ca-
nal. And three, they issue debt post-
event, in an unfriendly and unattractive 
capital market,” says Kaplan.

Assuming someone else will take 
care of us is also not the answer, he con-
tinues. “If the expectation is that some-
body else is going to bail us out, it will 
lead to inaction and indiff erence. But 
when we recognize that the risk has to 
be borne where the risk is present, then 
we can make better decisions.”

HURRICANE MARIA DEVASTATED 
Puerto Rico in 2017. Over 3,000 peo-
ple died, and the total loss of $91 billion 
makes it among the costliest hurricanes 
in history. But the hurricane was only the 
start of the suff ering, as the already frag-
ile electrical grid was destroyed, leaving 
the sick, elderly and isolated without cen-
tral power for 11 months. 

That should serve as a warning to 
us about how much we take our power 
sources for granted, says Blue Planet 
Foundation’s Mikulina.

“It turned into ‘Lord of the Flies’ 
pretty quickly over there, and they are 
way more accessible from the Mainland 
than we are. How can we ensure that our 
home here is protected against that?” 

Lessening our dependence on one 
central grid is a start, Mikulina says. 
Microgrids break up an area into dis-
tinct sections that can power themselves 
should something happen to the other 
parts. Camp Smith has one, and eff orts 
are being made to bring the technology 
into broader commercial use. 

Clean energy sources, such as the 
sun, can also be managed at a house-
to-house level, lessening the possibility 
of a whole town losing power. “A solar 
water heater is going to work wheth-
er or not the grid is up and running. A 
hot shower is just a nice luxury to have 
after something terrible happens. But it 

underscores that the more we can make 
it local and clean, the stronger we’ll be 
as homes, as communities, and as an is-
land,” says Mikulina. 

The dropping costs of solar energy 
and storage are also reaching a point 
where most can aff ord to have their 
own, localized energy source. “Some of 
those projects are as low as 8 cents per 
kilowatt hour for solar that’s stored, 
which is amazing because it demolishes 
two myths people have about renewable 
energy. One, that it’s expensive and two, 
that it only works when the sun is out. 
But now you can get solar at night for al-
most half the price of fossil energy. It’s 
not just a little cheaper. It’s hands down 
a winner,” says Mikulina.

Our dependence on imported food 
is another source of vulnerability. If 
an environmental or geopolitical event 
disrupted those daily shipments, we 
would only have enough to eat for at 
most 10 days. 

In response, Hawai‘i’s local food 
movement continues to grow. To support 
that, Gov. David Ige has set a goal of dou-
bling food production by 2020, investors 
like Ulupono Initiative are focusing on 
food production operations, schools are 
introducing students to community gar-
dens and companies like Kunoa Cattle 
are making a bet that people in Hawai‘i do 
care about where their meat comes from.

“We often say to people at the end of 
our presentations, ‘OK we just laid out a 
lot of things that are super scary in terms 
of climate change. What are the things 
that you can do when you go home 
tonight?’ And one of them is just 

buying local agriculture. Either growing 
food in your backyard or signing up for 
a community supported ag box. You’re 
eating better and you’re lowering your 
carbon footprint,” says Stanbro.

“But you’re also making us more re-
silient because if we get hit and the ships 
can’t come, we need local farms to have 
the capacity to feed us. And that only 
happens if we support them now while 
we still have blue skies.”

BECAUSE WE ARE WITNESSING  the ac-
celeration of sea level rise and its eff ects 
on our coastal communities, conversa-
tions about resilience tend to be tilted 
toward how to ensure the longevity of 
our human-made things, such as homes, 
highways and water pipes. Nonetheless, 
if we are going to overcome our vulner-
abilities, we must also focus on the lon-
gevity of our natural resources. 

Proper stewardship is not just the 
right thing to do from a moral or phil-
osophical standpoint. It can have tangi-
ble impacts on our own well-being, says 
Ulalia Woodside, exec-
utive director of the 

Nature Conservancy of Hawai‘i. 
She describes what happened at 

Waikamoi Preserve, which covers 9,000 
acres in the East Maui watershed. Fe-
ral pigs were digging up the lichens and 
mosses that covered the forest fl oor. This 
undergrowth serves an integral role in the 
watershed ecosystem as a sponge soaking 
up precipitation captured by trees, allow-
ing the water to gradually make its way 
into underground aquifers. By fencing 
off  this area, Woodside says the Nature 
Conservancy helped preserve $36 million 
worth of water for Maui’s households, 
businesses and farms. But the healthy un-
dergrowth also serves another purpose: 
It holds the soil down so that it doesn’t 
wash away into the ocean during a storm, 
killing the coral reefs that we need to pro-
tect our coasts from wave energy. 

“We need to remember that our 
human world depends on the natural 
world, and as we plan for ourselves and 
the human world, there are natural in-
frastructure and natural systems that 
also need our attention,” says Woodside.

Taking care of our natural resources 
is not something we can put off , says De-
partment of Land and Natural Resources 
Chairperson Suzanne Case. If we don’t 
rehabilitate them, she says, they won’t 
serve us when we need them the most – 
after a disaster.

“A native forest is likely to withstand 
high winds and rains better than a forest 
of non-native, invasive trees, which are 
brittle. If the coral is already under stress 
from sediment and erosion, invasive al-
gae is more likely to take over after a 
bleaching event, smothering them before 
they have a chance to grow back. If fi sh 
aren’t well-protected and managed, they 
won’t survive into their adult stage and 
won’t reproduce successfully,” says Case.

“Just think of it as if you’re sick and 
you’ve been running yourself thin from 
working too hard or playing too hard or 
traveling too much. You’re much more like-

ly to get sicker from a disease than if you’re 
rested and in good condition and can com-
bat the disease. Our planet is the same way.”

 

WHILE THE CONCEPT OF RESILIENCE 
has gained currency in recent years and 
there are global eff orts, like 100 Resil-
ient Cities, to support and share best 
practices, Rosie Alegado reminds us that 
we don’t have to look beyond our shores 
for successful models. Practices of resil-
ience have always been deeply rooted in 
the worldview of island inhabitants. 

“When we discuss resilience, we of-
ten come at it from a continental point 
of view. When you live on a continent, 
you have the ability to move when you 
run out of resources. When 
you’re on an island, you 
just can’t do that. So it’s 
important to remember 
that the islanders who 
have inhabited the Pacifi c for 
thousands of years were really 
good at being resilient. And why 
were they really good at it? Be-
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cause they were good at living at the very 
end, the very boundary conditions of ex-
istence. It was survival plus,” says Alega-
do, assistant professor in the UH Mānoa 
Department of Oceanography and UH 
Sea Grant Program. 

Accounts of a settlement called Ka-
hikinui illustrate how scarcity shaped 
everyday practices. “That area was very 
dry, a kind of no man’s land between 
Kaupō, up Kīpahulu and Upcountry 
Maui. Very underdeveloped. We know 
that historically, Hawaiians lived there. 
And we know that they had all kinds of 
mechanisms and processes for catching 
water, maintaining water and through 
very thrifty conservation of water, sur-
viving,” says Alegado.

“Let’s investigate and identify this 
historical legacy,” she continues. “How 

“IF EACH PERSON IN HAWAI‘I 
PLANTS 100 TREES, OR JUST 10 
TREES A YEAR OVER 10 YEARS, 
WE WILL HAVE ENOUGH TREES TO 
SEQUESTER 800 MILLION TONS 
OF CARBON. THAT’S 40 YEARS’ 
WORTH OF CARBON.”
C A M I L O  M O R A
Associate professor, UH Mānoa’s Department of Geography and Environment
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tribute to climate change, but as 
plastic breaks down, it also gives 
off additional greenhouse gases.

“We use beach cleanup as an 
entry way into having broader 
conversations about our heavi-
ly consumer driven and conve-
nience-based culture. We’re using 
things once, for no more than five 
to 10 minutes, then throwing them 
away and not really understanding 
the repercussions,” says Bergstrom. 

In a similar way, Camilo Mora 
wants to provide people a way to 
take personal ownership over their own 
contributions to climate change. The key, 
he says, is in becoming carbon neutral. 
The premise of his project is for individu-
als to calculate how much CO2 they gen-
erate, estimate the number of trees nec-
essary to sequester those emissions, and 
then go out and actually plant those trees.

“If each person in Hawai‘i plants 100 
trees, or just 10 trees a year over 10 years, 
we will have enough trees to sequester 
800 million tons of carbon. That’s 40 
years’ worth of carbon,” says Mora, asso-
ciate professor in UH Mānoa’s Depart-
ment of Geography and Environment.

Mora acknowledges the challenges: 
high tree mortality due to lack of water and 
weeds, issues of where to plant the trees, 
and finding space to propagate the seeds. 

Nonetheless, he believes that these 
are surmountable challenges if there is 
public and political will. “I look at the 
huge buildings in Honolulu and I think, 
if they can build that in a year, why can’t 
we get behind a project to plant these 
trees and make it a yearly event.

 “Would you commit 10 hours of your 
time to plant 10 trees a year, knowing 
that we could be carbon free for decades 
to come? Rather than passing the re-
sponsibilities to people down the road, 
why don’t we do it now?”

IF WE HAD ALL KNOWN THEN what we 
know now, would we have done anything 
differently? Would we have built Waikīkī 
or Lanikai or West Maui the same way, 
knowing how sea level rise would threat-
en development close to the coasts?

To make sure such questions are 

N A T U R A L  E N V I R O N M E N T

did the people of the Pacific survive these 
really harsh conditions? And how can we 
reflect that in our practices today?”

For the Nature Conservancy’s Wood-
side, the heart of Native Hawaiian knowl-
edge was a detailed awareness of change 
borne through detailed observations. 

“People engaging in voyaging tra-
ditions, hula traditions, farming tra-
ditions and fishing traditions were all 
acutely aware of the moon calendar, 
acutely aware of the sun’s cycles, acute-
ly aware of the seasons. What are the 
tides doing throughout these seasons 
and times? Which months are the wet 
months? If you were a farmer, you had 
detailed observations about the clouds, 
the forests, the water cycles and your 
stream,” says Woodside. 

Such knowledge was then passed 
down. Describing Ka‘ūpūlehu fisher-
men, she says: “Generations passed down 
accounts of the size and number of ‘opi-
hi that they had caught over time. They 
started to recognize that their catch was 
not the same as their grandfathers’ gen-
eration. In passing that knowledge down, 
they’ve been able to say, ‘Hey, some-
thing’s off in the system. This isn’t the 
level of abundance that we’re used to.’ 
They were then able to figure out what 
kind of changes needed to be made.”

FOR RAFAEL BERGSTROM,  beach clean-
ups are about more than just picking up 
trash. They are a way for people to un-
derstand the connection between their 
everyday choices and the impact of such 
actions on the environment. 

“It does feel good when you go and 
clean up a beach, and you feel like you’ve 
made a difference. But the true work is 
still so far beyond that. It’s like putting 
a Band-Aid on something, rather than 
actually going to the source of the prob-
lem,” says the executive director of Sus-
tainable Coastlines Hawaii.

Although people understand that 
plastic pollutes the beach and harms 
marine life, Bergstrom says, they are 
not always aware that single-use bot-
tles, bags and food packaging – the very 
things we bring to our beach picnics 
– are made from fossil fuels. And not 
only does the production of plastic con-

BOU N CI N G
FO RWARD

consistently considered, the Hawai‘i Sea 
Grant College Program is releasing a set 
of reports on the post-disaster planning 
process and establishing development 
guidelines informed by the Hawai‘i Sea 
Level Rise Vulnerability and Adaptation 
Report. Funded by a NOAA grant, these 
reports were created in partnership with 
the DLNR, the state Office of Planning 
and Tetra Tech. 

“Resilience is not just putting our 
communities back exactly the way they 
were before,” says Bradley Romine, UH 
Sea Grant Program coastal processes 
specialist. “We’ve made mistakes, frank-
ly, in terms of how we’ve developed our 
shoreline communities. So how can we 
seize these opportunities when disasters 
happen, to build back smarter?” 

Kitty Courtney is a marine environ-
mental scientist with Tetra Tech, a Cal-
ifornia-based consulting and engineer-
ing services company that focuses on 
sustainability. She explains that after an 
emergency, managers respond to the im-
mediate dangers brought on by the event. 
But there is no consistent process for how 
county planners should manage the next 
steps around permitting and rebuilding.

“Certain levels of damage require a 
pause, so that we can evaluate whether 
something should be built back. But these 
are things that need to be done ahead of 
time, not when people are hurting from 
a disaster. So what kinds of conversations 
can we have with our communities now, 
so that we’ve all thought through the di-
lemmas that will be encountered? Then 
we can do a better job of helping people 

move to safer areas, and ultimate-
ly build community resilience into 
the process,” says Courtney. 

The changes required to re-
build in a more resilient manner 
will not always be met with uni-
versal enthusiasm, Stanbro ac-
knowledges. The Ala Wai Flood 
Risk Mitigation Project, which 
would protect Honolulu and 
Waikīkī from stormwater, has 
some concerned in terms of its 
potential impact on their views 
and their properties. 

It is critical to listen to such con-
cerns, says Stanbro. At the same time, he 
says, we need to consider that a major 
catastrophe hitting the center of our ur-
ban and visitor economy is not a matter 
of if, but when. 

“What are we going to do to protect 
those things we love most about Hawai‘i? 
How will we be willing to change?”

He points to Hilo as an example of 
both what can happen when a communi-
ty is not willing to change, and what can 
happen when it is. In 1946, a tsunami tore 
apart and flooded the downtown area 
with waves as high as 50 feet. One bay 
front community was entirely washed 
away, and then rebuilt in exactly the same 
place, and then destroyed a second time 
when another tsunami hit 14 years later.

“After the second time, they said, 
we can’t reinvest again just for it all to 
be swept away. So they got together as 
a community and reshaped the town, 
relocating to an area that was on higher 
ground. When Hurricane Lane pum-
meled Hilo last year, the soccer fields and 
gas station flooded. But that’s it. The rest 
of town was fine,” says Stanbro. 

Hilo offers lessons on how shocks 
and stressors must be integrated into 
our long-term planning. It also demon-
strates that resilience is not an end state 
that we can get to and then be finished. 
Rather, it is an ongoing endeavor to al-
ways be a step ahead of everything we 
can anticipate and imagine. “Resilience 
is not just about bouncing back pretty 
quickly. It’s about bouncing forward,” 
says Stanbro.

“It’s about incorporating lessons 
learned, positioning yourself differently 
so that you’re in a better, stronger posi-
tion the next time another event happens. 
Resilience is not one step for-
ward, two steps back. It’s one 
step back, two steps forward.”

ACCOU NTAB I LIT Y

C H A N G E  R E P O R T

THE VALUE OF WATERSHEDS

Eleven partnerships protect more than 2 million acres 
of watershed forests and land in Hawai‘i. Watershed 
areas and native forests allow native plants and 
animals to thrive and help capture rainwater. 
And they make Hawai‘i more 
resilient to climate change by 
reducing drought, landslides, 
flooding and runoff.

SOURCE: State Department of Land and Natural 
Resources, tinyurl.com/HIwatersheds. Also see: Hawai‘i 
Association of Watershed Partnerships, hawp.org

ULALIA WOODSIDE IS  THE 
EXECUTIVE DIRECTOR OF THE 

NATURE CONSERVANCY OF HAWAI ‘ I .
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