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FOREWORD 
 

What a time to write a foreword for what I believe is a timely 
and considered book.  I have just arrived back from the latest 
international climate change negotiations at Marrakesh 
(COP22) in time to witness the birth of my first son, the new 
driver for my work in resilience planning.  So much needs to be 
done to ensure that we create an economy that both reduces 
global greenhouse gas emissions and responds to those effects 
of climate change that are already locked into the system.  
While the implementation of action is challenging, the response 
momentum has reached the tipping point.  And this tipping 
point is occurring at the peak of a technological renaissance 
which is facilitating innovation, disruption and collaboration in 
facing what looks, to some, like an insurmountable challenge. 
 
New technologies present an endless abundance of opportuni-
ties.  For example, I met Eric Kaufman during one of my late-
night LinkedIn stalking sessions – an activity that was unheard-
of ten years ago, but now fosters a network of global 
knowledge.  My online engagement with Eric soon transposed 
into a real-life meeting in New York’s Central Park with him at 
his home (where I also met his business partner, Joaquin), from 
where our professional relationship blossomed into a true 
friendship and collaboration on resilience development.  While 
in the US I was fortunate enough to see some of that great 
technological innovation (and collaboration) when I attended 
VERGE 2015 in Silicon Valley – a conference where sustaina-
bility blends with the Internet of Things.  The collaborative 
economy is emerging rapidly.   There is a genuine buzz and 
openness for shared solutions. 
 
Recently many of my colleagues in the US have expressed deep 
concern about the potential challenges in US climate policy. 
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Rightly so. However, I can already see Eric’s “solution radar” 
kicking in – making this book all that timelier.  This book is a 
call to action, which presents both the stark challenges that we 
face together with realistic responses, based on a combination 
of working case studies and visionary thinking.  I originally 
trained as an urban and environmental planner and the fore-
sight displayed by Eric and Joaquin reminds me of some of the 
visionary planners who helped shape human settlement pat-
terns and deal with the environmental challenges during the 
onset of the Industrial Revolution. 
 
A Call to Action: How to Save Millions of Lives is an 
important read.  I hope that this book inspires people to re-
spond to the effects of climate change.  There is a place for all 
responses:  from civil disobedience to market forces and inno-
vative technologies.  The insights Eric and Joaquin provide 
here will pay valuable dividends to investors, property develop-
ers and politicians in creating a wealth of opportunities while 
preparing for our common future. 
 

Donovan Burton 
Climate Planning 
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AUTHORS’ LETTER 	
 

Some of the ideas put forth in this book may seem very foreign 
to people.  The field of climate resilience is still emerging, but 
we will have no choice but to live with the impact of a changing 
weather environment.  Only by understanding its far-reaching 
consequences can we learn how to better prepare ourselves  
for it.   
 
This book is motivated by a reality almost certain to occur be-
tween now and 2050, in which a number of climate shocks will 
force the planet and all forms of life, including us humans and 
animals, to adapt to changing weather conditions.  James Love-
lock explains in his thought-provoking Gaia series of writings 
that earth (Gaia) is a living organism that will adapt to changing 
weather conditions to suit her long-term survival.  What we 
should be concerned about is whether we, humans, as a species, 
can adapt as well. 
 
I began and developed the general contours of this book, 
drawn from my intensive study of climate resilience during the 
last four years and my travels throughout the many places we 
mention from Colombia and The Netherlands to states within 
the U.S. such as West Virginia, Georgia, North Carolina and 
Texas.  I share these and other personal experiences through-
out.  Joaquin joined me as a co-author as he developed many of 
the concepts utilized by the Natural Resilience Foundation.     
 
Together, we will be exploring ideas, many of which are already 
implementable, to help address the challenges arising from 
changing weather patterns.  Though it will be the Millennial and 
Post-Millennial Generations – a span of some five decades – 
who will be experiencing and living in these very changed cir-
cumstances; we (along with them) must begin that work now 
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on behalf of their future.  In the Glossary at the end of this 
book, we explain the terms we use and additional ones used in 
the fields of climate change, sustainability and economic and 
real estate development. We highlight these terms in green 
when they first appear and from time to time so you can see 
how many of these concepts are related.  We hope in this way 
that science does not get in the way of our larger concept of 
preparing ourselves through relocation communities. 
 
We hope to provide you with some insights, direction and 
guidance to ready ourselves for the effects of climate change, 
both to slow it down as well as develop contingency strategies 
such as establishing relocation cities and communities. 
    
We also ask you to consider with us the constraints that our 
current economic, political, psychological and sociological 
viewpoints – that we call the EPPS Syndrome  – will have in 
slowing down or even impeding the kind of large-scale action 
needed to save potentially millions of lives from the effects of 
climate change.  Our inability to act now will only make it more 
difficult and costlier to our Millennials and Post Millennials. We 
may very well have to go beyond merely putting aside these 
current constraints by shifting these perspectives towards acting 
collectively, kindly and generously.  The thought leaders, the 
precedents and the ideas we provide are intended to open this 
kind of conversation.  In this way we believe the millions (and 
multi-millions) seeking refuge from climate devastation can 
have a true alternative.   
 
Our call to action centers on the need to set up, as quickly as 
possible, sustainable and resilient relocation communities of all 
sizes, especially ones of larger scale.  The establishment, build-
ing and repurposing activities connected with starting these sus-
tainable, resilient communities will be powerful catalysts for 
economic development, generate a significant number of jobs 
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and open opportunities for utilizing technology and innovation 
– all of which shall strengthen those areas where these reloca-
tion communities and cities will be situated.  These sustainable 
and resilient communities will be the alternative for residents 
who face the challenges of living, for example, in low-lying are-
as, by unprotected coasts, or in water-constrained and drought-
stricken areas.  Many will also benefit from employment oppor-
tunities and a sustainable way of life.  At some point soon, we 
also envision the need to scale up the number of these reloca-
tion communities and cities within the U.S. and globally so they 
can absorb the millions who will be facing “forced” displace-
ment by extreme weather.  
 
Some, even many, people may want to remain in places they 
have called home – homes where they may have lived in for 
many generations.  The choices they will face will be painful:  
between a life they’ve known in locations that may no longer  
be possible and a life of new possibilities in areas more re- 
silient to extreme weather events.  As the impact of extreme 
weather events increases in frequency and intensity and affects 
growing numbers of people, fewer and fewer municipalities will 
be able to justify the allocation of their limited resources to  
safeguard a single family, community or even an area over the 
needs of hundreds of thousands; even a million or so of its 
other residents.   
 
Just as the earth itself will have to contend with the effects of 
weather change, massive numbers of people, too, will be forced 
to undertake The Great Climate Diaspora.  This diaspora will 
be a migration from the south to the north, towards and into 
safer, climate resilient places such as the Scandinavian coun-
tries, the Northern United States, Canada and Siberia and, pos-
sibly even, Greenland. 
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A Call to Action urges us and our Millennials and Post-
Millennials to think long-term and take concrete actions to 
plan, design, construct and move to sustainable and resilient 
self-contained communities. 
 

Eric Kaufman 
Joaquin F. Matias 

The Natural Resilience Foundation 
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INTRODUCTION 
 

A Call to Action is a mind-boggling, kaleidoscopic tour-de-
force ranging from the utopian to the very urgent and practical.  
It is all but an academic essay born from the conviction that 
anything less than transformative measures will not do to turn 
economic, political, psychological and sociological inertia into 
viable opportunities; or molding mere efforts to just survive the 
now inevitable threats from climate change, into economic and 
urban revival. 
 
I am not an economist, but I read with fascination the various 
proposals to finance this call for transformation via such 
measures as tax credits and other financial instruments, all very 
far from my skills as an Earth scientist, who has been, expertly 
yet cluelessly, concerned for too long how we might adapt to  
the “new normal” of coastal cities being inundated and how 
land-bound cities might sustainably quench their thirst for po-
table water.  Yes, A Call to Action pays its tribute to doom 
and gloom that, just relying on science-based climate forecasts, 
is well justified.  
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But what’s striking in this treatise is the purveying and per- 
suasive optimism, spiced with innovative ideas and practical  
proposals, to cope with the inevitabilities of climate change.   
A Call to Action is an amazing tour guide for how to avoid 
the unavoidable.  It will take a generation of citizens, econo-
mists, politicians, business leaders and followers alike, and tons 
of investments, to translate this call into much needed action;  
and beyond, into truly sustainable human and urban resilience.  
A Call to Action is a visionary manifesto for how to secure a 
brighter future that, with collective will, may allow us to skirt 
the abyss of inaction. 
  

Klaus H. Jacob 
December 31, 2016 
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CHAPTER 1  
  Executive Summary	

 
For the past four years, Eric has been studying climate resilience 
and how to protect the built environment against the effects of 
weather events.  Much of what we hear have been debates over 
whether these climate changes result from man-made activity or 
not, or whether we can reverse what has been already set in mo-
tion.  Still we face the reality of increasing frequency and severi-
ty of extreme weather events – a reality that over a relatively 
short period will force us to choose how and where we live.  
This soon-to-be reality will test our will to survive by living in a 
new way over remaining as we are with our homes being repeat-
edly destroyed and ravaged by extreme weather. 
 
At The Natural Resilience Foundation (NRF), along with our 
colleagues and collaborators, we see that the best strategy for 
climate resilience is one that combines sustainability (mitiga-
tion) measures with resilience (adaptation) efforts.  In Chapter 
7, we examine how sustainability and resiliency together form 
an integrated solution as well as identify the other elements 
needed to implement this solution such as financing sources, 
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public, private and community partnerships, and a decision-
making process informed by experts.   One of the financing 
strategies we explore is the S + R Paradigm, as we term it, in 
which the energy savings achieved through sustainable practices 
helps finance the cost of these massive and expensive infra-
structure resiliency projects.  At the same time, designing an in-
tegrated S + R system from the start would result in a stronger, 
more resilient solution. 
 
Our embrace of the green economy follows from the millions 
of jobs that can be created while at least slowing down the in-
crease of fossil fuel emissions.  Lester R. Brown, founder of 
Worldwatch Institute/Earth Policy Institute, placed the green 
economy at the centerpiece of his Plan B to “save the civiliza-
tion.”  In Chapter 5, as advocates of Plan B, we consider its 
various dimensions.  Should we take a page out of the play-
book used during the Great Depression of the 1930’s, when the 
Works Progress Administration undertook vast public works, 
we could build green, sustainable and resilient infrastructure 
that will enable our Millennials and Post Millennials to survive 
and also prosper in the face of climate change. 
 
In the COP 21 / Paris Agreement of December 2015, 195 
countries agreed to reduce their carbon emissions in an amount 
sufficient to limit global warming to not more than 2° Celsius 
(about 3.6° Fahrenheit) and work towards a more aggressive 
goal of reducing warming to no more than 1.5° C (about 2.7° 
F).  This is a first and necessary step in the right direction.  In 
Chapter 8, we consider some of the technologies that might 
help us achieve these goals – as many solutions are already 
available to us.  But it remains to be seen, particularly under the 
mantle of President Donald Trump of the United States, 
whether our country along with the other member signatories, 
who we see as representatives of our species, will have the  
public and political will to carry this out.  For more details  
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on this historic agreement, take time to review Appendix A. 
 
At the same time, we believe we must develop a contingency 
plan should Brown’s Plan B or the Paris Agreement not be un-
dertaken quickly enough, or at a scale sufficient to stem CO2 
emissions.  Our Plan Relocation (Plan R), which we introduce in 
Chapter 11 and explore in depth in Chapter 13, envisions the 
“relocation” of millions facing dislocation by extreme weather 
events into sustainable rural communities, large-scale urban de-
velopments and high-rise mega-cities.  Throughout the book we 
will refer to these as relocation communities and cities, reloca-
tion sites or sustainable, resilient communities and cities.  
 
Relocation to these sustainable communities and mega-cities 
are not unlike the migrations animal communities are undertak-
ing because of changing weather patterns.  Presaged by the an-
imals searching for food and water today, we, humans, too, may 
be desperately searching for food, water and shelter in the rela-
tive near future. 
 
Humans are projected to number 9 billion by 2050 – only 34 
years from the date of this writing.  Those of us living in less 
affected or even non-affected areas may find it difficult to un-
derstand the impact of changing weather events happening 
around the planet.  But make no mistake these weather events 
are occurring in real time.   
 
We offer up several cases to give you perspective on their chal-
lenges and experiences: the Netherlands and Bangladesh in 
Chapter 10, Cartagena, Colombia in Chapter 17, and those 
within the U.S. in Austin, Texas, and the coal-mining towns of 
West Virginia in Chapters 15 and 16.  Throughout we also refer 
to the experiences in New Orleans, Louisiana; Princeville, 
North Carolina; Miami, Florida; Rockaways and Lower Man-
hattan, New York; and various areas in California. 
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Joaquin sees our efforts here as being about what we want for 
ourselves, for our children and for the human race in an envi-
ronment that is changing.  He envisions A Call to Action as a 
reframing around preparing ourselves and how we can create 
tremendous opportunities in how we live, how we define com-
munity and the kinds of jobs and quality housing we can create 
in this process.  This reframing will interest emerging architects 
and urban planners as they wrestle with the issues of tomorrow; 
provide practical strategies for government officials seeking to 
revitalize their communities and cities; investors, insurance and 
energy companies exploring new investment opportunities as 
well as wanting to protect their current assets; and real estate 
developers and community builders who know well the process 
of renewal, rebuilding and regrowth. 
 
This summary chapter ends with a cautionary note.  Some of us 
may have thought ourselves as planet savers; but the fact is 
Mother Earth will be fine.  She will adapt as she did by freezing 
over during the last ice age, or heating up and generating the 
level of volcanic activity that resulted in changed land for-
mations.  For our part, we need to focus on being species sav-
ers, with a particular focus on saving our own species.		
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View of newly constructed World Trade Center transit station  
designed by Santiago Calatrava.  Source:  Eric Kaufman (2016)  
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CHAPTER 2  
 Where Do We Go from Here? 

 
Eric has been exploring how the newly emerging field of cli-
mate resilience along with sustainability will impact the built 
environment.  Together both fields will be important in stem-
ming the tide of global warming and its impact for our species 
and others.  Being a part of something genuinely meaningful 
and being surrounded by similarly impassioned people has ex-
cited him and given him some basis for believing that people 
will realize that a “Green Revolution” is necessary for us. 
 
And then, it dawned on Eric – the true nature of human beings 
is to procrastinate; react rather than plan; debate, argue, fight or 
hope for the best – all attempts to resist the daunting challenge 
of change.  This admixture cloaked in the most dangerous of 
behaviors, hubris, does not bode well when collective and deci-
sive action is needed to address the effects of rapidly changing 
weather events. 
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Elizabeth Kolbert in The Sixth Extinction (the Anthropocene 
epoch) provides a “wonderfully tactile sense of endangered (or 
already departed) species and their shrinking habitats”1 as a re-
sult of man’s “transformation of the ecological landscape.”2   
Kolbert writes:   
 

 

It is estimated that one-third of all reef-building corals, 
a third of all freshwater mollusks, a third of sharks and 
rays, a quarter of all mammals, a fifth of all reptiles, and 
a sixth of all birds are headed toward oblivion.  The 
losses are occurring all over: in the South Pacific and  
in the North Atlantic, in the Arctic and the Sahel, in  
lakes and on islands, on mountaintops and in valleys. 
 

 
History can be difficult to verify but the consensus is that pre-
vious extinctions were not man-made.  Reasons range from 
asteroids hitting our planet to rapid cooling of the planet’s sur-
face; these resulted in rapid climate change on earth.  Viviene 
Richter in Cosmos Magazine defined these five mass extinctions3 
with the following taken from her article.  Some very small 
changes in text have been made for greater clarity.	
 
THE FIVE BIG EXTINCTIONS   
 

 

Biologists suspect we’re living through the sixth major 
mass extinction.  Earth has witnessed five, when more 
than 75% of species disappeared.  Paleontologists spot 
them when species go missing from the global fossil 
record, including the iconic specimens shown here.  
“We don’t always know what caused them but most 
had something to do with rapid climate change,” says 
Melbourne Museum paleontologist Rolf Schmidt.   
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           End of Ordovician 444 million years ago during which 86% of species was lost. Image  
                                 of Graptolite 2-3 cm length.   Credit:  Jaime Murcia / Museum Victoria 

 

1st Extinction.  Graptolites, like most Ordovician life, 
were sea creatures.  They were filter-feeding animals and colony 
builders.  Their demise over about a million years was probably 
caused by a short, severe ice age that lowered sea levels, possi-
bly triggered by the uplift of the Appalachians.  The newly ex-
posed silicate rock sucked CO2 out of the atmosphere and 
chilled the planet. 
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End of Late Devonian 375 million years ago during which 75% of species was lost.   

Image of Trilobite, 5 cm length.   Credit:  Jaime Murcia / Museum Victoria  
 

2nd Extinction.  Trilobites were the most diverse and 
abundant of the animals that appeared in the Cambrian explo-
sion 550 million years ago.  With their spiky armor and multi-
faceted eyes they survived the first great extinction.  They were 
nearly wiped out in the second extinction likely because of the 
newly evolved land plants that emerged during the Devonian 
period and covered the planet.  Their deep roots stirred up the 
earth, releasing nutrients into the ocean, and in turn possibly 
triggering algal blooms that sucked oxygen out of the water and 
suffocated bottom dwellers like the trilobites. 
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End of Permian 251 million years ago during which 96% of species was lost.			

Image of Tabulate coral, 5 CM.  Credit: C. Clark / Smithsonian Institution  

 
3rd Extinction. Known as “the great dying,” this was the 
worst extinction event ever seen.  It nearly ended life on Earth 
such as the tabulate corals, which form today’s corals.  A per-
fect storm of natural catastrophes assailed the planet: a cata-
clysmic eruption near Siberia blasted CO2 into the atmosphere; 
methanogenic bacteria responded by belching out methane, a 
potent greenhouse gas; a surge in global temperatures; and acid-
ification and stagnation of the oceans that belched poisonous 
hydrogen sulfide.  “It set life back 300 million years,” says 
Schmidt.  Rocks after this period record no coral reefs or coal 
deposits.  
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End of Triassic 200 million years ago during which 80% of species was lost.  Image of  
Conodont teeth 1 mm.  Credit: Natural History Museum, London 

 
4th Extinction.  Paleontologists were baffled about the 
origin of these toothy fragments, mistaking them for bits of 
clams or sponges.  The discovery of an intact fossil in Scotland 
in the 1980s finally revealed their owner – a jawless eel-like ver-
tebrate named the conodont with this remarkable set of teeth 
lining its mouth and throat.  They were one of the first struc-
tures built from hydroxyapatite, a calcium-rich mineral that re-
mains a key component of our own bones and teeth today.  Of 
all the great extinctions, the one that ended the Triassic is the 
most enigmatic. No clear cause has been found. 
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End of Cretaceous 66 million years ago during which 76% of all species was lost.   

Image of Ammonite 15 cm length.  Credit: Jaime Murcia / Museum Victoria 
 

5th Extinction. The delicate, leaf-like sutures decorating 
this shell represent some advanced engineering, providing the 
fortification the squid-like ammonite required to withstand the 
pressure of deep dives when pursuing its prey.  Dinosaurs may 
have ruled the land during the Cretaceous period but the 
oceans belonged to the ammonites.  But volcanic activity and 
climate change placed the ammonites under stress with an as-
teroid impact, which ended the dinosaurs’ reign, being the final 
blow. Only a few dwindling species of ammonites survived.  
Today, the ammonites’ oldest surviving relative is the nautilus.  
Will it survive the next extinction? 
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The sixth extinction is called Anthropocene, the era of human 
beings.  How will it end?  Will our extinction result from flood, 
fire or drought?  Most likely a mix of these events and, even 
possibly, an extraneous event like a collision with another plan-
etary body will deal the lethal blow.  

 
As human beings, we do not know the full ramifications of the-
se and other planetary and cosmic influences; this is simply out 
of our pay grade. 
 
REASONS FOR CLIMATE CHANGE 

 
Most scientists observe that the earth is warming due primarily 
to fossil fuel emissions and human behavior.  Debate continues 
whether such climate warming is man-made or not; or even if 
such global warming is occurring.  For example, there has been 
some recent controversy that the “loss of glacier mass in Ant-
arctica’s western region is being offset by thickening of glaciers 
on the continent’s eastern interior.”4  

 
What you will read here is that there is very strong evidence 
that global warming is occurring.   
 

 

A peer-review of all (over 12,000) peer-reviewed ab-
stracts on the subject ‘global climate change’ and ‘global 
warming’ published between 1991 and 2011 (Cook et al. 
2013) found that over 97% of the papers taking a posi-
tion on the subject agreed with the consensus position 
that humans are causing global warming.  In a second 
phase of the project, the scientist authors were emailed 
and rated over 2,000 of their own papers.  Once again, 
over 97% of the papers taking a position on the cause 
of global warming agreed that humans are causing it.5 
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Theories about the causes of global warming include:  thinning 
of the atmosphere, use of fossil fuels, waste, poor agricultural 
practices and others.  The National Climate Assessment ob-
serves that human influences are the number one cause of 
global warming, especially as the burning of fossil fuels causes 
carbon pollution.  Carbon dioxide (or CO2), methane, soot and 
the other pollutants that we release into the atmosphere act like 
a blanket by trapping the sun’s heat and warming the planet.  
Such an effect is similar to glass greenhouses constructed to 
keep plants inside much warmer than ambient cooler tempera-
ture by letting in and keeping in the sun’s heat.  
 
The level of carbon dioxide, even after being absorbed by for-
ests and oceans, is still increasing by almost 3 parts per million 
(ppm) between 2014 and 2015 up to 399 ppm in 2015.6  This 
and other data indicate CO2 has been increasing annually on 
average by 1.76 ppm since 1979; with a much greater increase 
during the last five years of 2.5 ppm.7  Methane, too, has been 
increasing.  Its increase, measured in parts per billion (ppb), 
was 11 ppb from 2014 to 2015.  This one-year increase almost 
doubled from 2007 – 2013.8  A rise in methane is especially dis-
turbing as it “traps heat 25 times more effectively than carbon 
dioxide.  It accounts for about 10.6% of U.S. greenhouse gas 
emissions.”9  
 
Evidence shows that the period, 2000 to 2009, was hotter than 
any other decade during the past 1,300 years.  This warming is 
altering in far-reaching ways the earth’s climate system, includ-
ing its land, atmosphere, oceans and ice.  Such global warming 
is affecting and melting the polar ice caps, the ice sheets and 
glaciers, which in turn result in sea level rise.  As this melting 
occurs, we can expect dramatic and significant sea level rise that 
will affect most especially coastal cities.  In a contrasting, simul-
taneous way, global warming is, by increasing temperatures, 
causing long drought periods.   
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Cutting across the effects of too much water or too little water, 
we have a third result – subsidence – in which land is sinking 
from “cracks in the earth caused by prolonged dry spells”; from 
drawing groundwater from aquifers below; and from the rising 
seas along coastal “sinking” megacities that are built on thick 
clay-like ground.10  These mega-cities include Jakarta, Indone-
sia; Ho Chi Minh, Vietnam; Bangkok, Thailand; Dhaka, Bang-
ladesh; Tokyo, Japan; Venice, Italy; Manila, Philippines; and 
others.11 
 
Even as these changing weather patterns are happening simul-
taneously across our entire planet, nature does not behave in a 
linear fashion.  We must be more prepared than ever by view-
ing climate warming as a disaster occurring on a global, plane-
tary scale.  Stephen Hawking, the noted scientist and futurist, 
has already written off Planet Earth.  He says we should begin 
exploring other planets.  
 
Among the objectives of this book is to examine how we might 
wean ourselves off “a moth to the flame” style of urban plan-
ning characterized by the building of large cities near bodies of 
water even as they are becoming very vulnerable to sea level 
rise.  
 
A Call to Action is required of all of us, especially of our Mil-
lennials and Post Millennials.  Central to this call is the devel-
opment of “Plan Relocation” or “Plan R”: the relocation of 
millions into sustainable, resilient rural communities, large-scale 
urban developments and high-rise, mega-cities.  This Plan Relo-
cation prefigures the comments made by Hawking when he 
spoke to the Radio Times on the near certainty of planetary 
disaster prior to his Reith Lecture on black holes.   
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Although the chance of a disaster to planet Earth in 
each year may be quite low, it adds up over time, and 
becomes a near certainty in the next thousand or ten 
thousand years. However, we will not establish self-
sustaining colonies in space for at least the next hun-
dred years, so we have to be very careful in this period. 

Stephen Hawking12  
 

 
A PERSPECTIVE ON HISTORY                   

 
Many people think that the industrial revolution had its roots in 
the mid 1800’s but the elements of industrialization originated 
from much earlier times.  The architectural historian, Lewis 
Mumford, in his book Culture and Cities found that the seeds of 
industrialization were planted during the medieval times and its 
guilds, apprenticeships and system of feudalism.  From this 
perspective, perhaps the so-called “Dark Ages” could not have 
been so dark if during such times structures like Chartres, the 
abbey church of Mont St. Michel and cities like Machu Picchu 
were constructed. 
 
Understanding that our industrial revolution actually draws 
from a much earlier time is the kind of right-sizing necessary to 
appreciate our existence as human beings as a tiny speck of 
time in the history of the earth.  Consider the time that cock-
roaches as a species have been on earth – 360 million years – as 
compared to that of our ancestors, a mere 6 million years, with 
humans in our modern form only 200,000 years!13 
 
A change in perspective also applies in understanding what is 
happening now.  For though the notion of global warming and 
the associated climate change may be difficult to process, dras-
tic climate changes have been occurring all over the planet in 
real time as well as throughout the earth’s history.  
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LIMITS TO GROWTH  
 
We also know that for some time others have been warning of 
the possible limits to growth on this earth.  Looking back to the 
1970’s, members of the Club of Rome14 – a global think tank 
established in 1968 – believed that the earth’s limited natural 
resources imposed certain “limits to growth.”  Their predic-
tions harken back to those made by Thomas Malthus back in 
1798, when he indicated that the geometric growth in popula-
tion would far outpace the arithmetic growth in food supplies.   
 
Malthus calculated that the human population would increase 1 
billion people for every 25 years.  And considering there were 1 
billion people in 1800, Malthus’ prediction of a world popula-
tion of 10 billion by 2025 proved not to be so far off.  Our cur-
rent projections set that figure to about 8.3 billion given an 
annual world population growth rate of 1.13%.15   We have 
heeded neither Malthus’ nor the Club of Rome’s admonition.  
Instead with the projected population increase and our continu-
ing consumerism, we continue to strain our earth’s natural  
resources. 
  
Since the 1970’s, books like The Limits to Growth commissioned 
by The Club of Rome, Small is Beautiful by E.F. Schumacher 
and Motivation and Personality by Abraham Maslow have asked us 
to look at the impact that our lifestyles have on our environ-
ment and the quality of our lives.  For these and other valuable 
resources around “an organic whole” approach to life, see our 
Bibliography and a summary of Maslow’s theory of self-
actualization provided in Appendix H.   
 
We believe the ideas outlined in this book may represent the 
greatest opportunity the private sector will have since modern 
civilization has evolved.  This opportunity lies in establishing  
a pathway for the relocation of the vast human populations 
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vulnerable to the devastating impact of extreme weather events.  
Our Plan Relocation – Plan R – envisions accommodating the 
1.5 billion more people living on the planet within the next 34 
years. We can start with areas of this country and those loca-
tions already identified as being climate vulnerable. 
 
THE PRICE OF EXPERIENCE 
 
This book is a blueprint for action.  A Call to Action is akin 
to the howling of a dog in wrathful elements; the moaning of a 
soldier on the battlefield among the happier dead; or when the 
hungry become the “hangry.”  In William Blake’s poem, What is 
the Price of Experience, ‘wisdom is sold in the desolate market-
place where none come to buy.”   
 

 

THE PRICE OF EXPERIENCE 
 
What is the price of Experience?  Do men buy it for a 
song? 
Or wisdom for a dance in the street?   
No it is bought with the price 
Of all that man hath, his house, his wife, his children 
Wisdom is sold in the desolate market where none 
come to buy 
And in the wither’d field where the farmer plows for 
bread in vain.  
 
It is an easy thing to triumph in the summer’s sun 
And in the vintage and to sing on the waggon loaded 
with corn    
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It is an easy thing to talk of patience to the afflicted 
To speak the laws of prudence to the homeless  
wanderer 
To listen to the hungry raven’s cry in wintry season 
When the red blood is fill'd with wine and with the 
marrow of lambs. 
 
It is an easy thing to laugh at wrathful elements 
To hear the dog howl at the wintry door, the ox in the 
slaughter house moan; 
To see a god on every wind and a blessing on every 
blast 
To hear sounds of love in the thunderstorm that  
destroys our enemies’ house; 
To rejoice in the blight that covers his field and the 
sickness that cuts off his children 
While our olive and vine sing and laugh round our 
door, and our children bring fruits and flowers 
 

Then the groan and the dolor are quite forgotten and 
the slave grinding at the mill 
And the captive in chains and the poor in the prison 
and the soldier in the field 
When the shatter’d bone hath laid him groaning among 
the happier dead 
It is an easy thing to rejoice in the tents of prosperity; 
Thus could I sing and thus rejoice: but it is not so  
with me. 

 
William Blake 179716 
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CHAPTER 3  
 Betting With Our Lives	

 
What signals that this is a unique time in the history of human 
beings?  Consider, with 7.5 billion humans living on earth, sim-
ultaneously, many other life forms are starting to disappear.  
With a population scheduled to grow to 9 billion by 2050, how 
can we feed ourselves, feed that many more people, as our food 
chain is being depleted due to the extinction of essential  
species?  
 
Our reliance on fossil fuels, plastic and the acquisition of things 
characterize a consumerist and commoditized society that can-
not be sustained in its current form. 
 
Eric recalls how his professor of marketing at The Wharton 
School, Stew Debruicker, reminded his students how every day 
in business “you bet your career.”  Here, the stakes are even 
higher:  if we do not come up with effective solutions to the 
challenge of a growing world population faced with extreme 
climate change we will have effectively bet with our lives and 
lost.  Given all the evidence that exists, should we be betting 
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with our lives by continuing to debate if and whether climate 
change is occurring and if it is man-made?  What we need now 
is a new paradigm that deals with the increasing human popula-
tion, dramatically changing weather patterns and a loss of es-
sential species that reduces our food supply chain and changes 
our natural ecosystem. 

 
Once again, a change in perspective is in order.  If generations 
before us also had electricity, plumbing and other such modern 
conveniences, can we say that we are today all that more 
evolved?   In other words, has the pace of technology allowed 
us to evolve, or has it been merely feeding our consumerist ap-
petites and playing into our view of a commoditized world?  
From another point of view, how have our phones and hyper-
feed to the Internet made us more intelligent, or enabled us to 
become creative, thoughtful individuals? 
 
Increasingly the advancement in information technology is 
outpacing our development as a species.  We need our eco-
nomic framework, our political environment, our psychological 
viewpoints and our sociological interactions to evolve for us to 
meet the challenges of our future.  

 
To borrow from Yiddish – EPPES (pronounced ep-pes, mean-
ing “a little something”) – we need a “little something” differ-
ent in our economic, our political, our psychological and our 
sociological perspective to meet the challenges of the future.  
As our current perspectives in these four areas constrain our 
ability to work together in addressing climate change, we need 
an EPPS Shift to occur.  We will explore this in Chapter 12.  
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CHAPTER 4 	
 The Sustainability Movement 

 
The sustainability movement emerged from an increasing 
awareness of the earth’s environment by conservationists, fu-
turists and independent thinkers.  We share how their ideas 
were communicated in print and through popular culture.  In-
creasingly, certain futurists and leading business entrepreneurs 
see in sustainability the opportunities for financial and econom-
ic growth.  In this book, we bring together these various 
strands to strengthen and, in some cases, refocus our market 
economy towards a sustainable way of life along various dimen-
sions: in the management of our natural resources; the align-
ment of our financial structures and measurement of business 
performance; the development and utilization of innovation 
and technologies to increase energy efficiency; and the estab-
lishment of sustainable, resilient communities.  You can find 
more books that cover the relationship between sustainable 
development and climate resilience in the Bibliography at the 
end of this book. 
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Rachel Carson’s Silent Spring published in 1962 made many 
aware of the relationship between ecology and conservation.  In 
her seminal book, she documented the harmful effects of cer-
tain pesticides on the environment when, back in the day, 
“ecology” was the precursor to sustainability.   
 
R. Buckminster “Bucky” Fuller – a futurist well beyond his 
time and even our own time – criticized back in the 1940s the 
pernicious effect of fossil fuels.  Fuller already had the foresight 
of advocating the use and development of solar energy some 
sixty years ago.  Sad we did not heed his advice back then; per-
haps we might have if we only knew then what we know now.  
Still while knowledge may be a condition for action, it does not 
follow that even with knowledge we would have taken the right 
action. 
 
Some may remember the TV commercial of an American Indi-
an in a land filled with garbage.  The “tear” on his face regis-
tered his disappointment with our society for not respecting 
and caring for the land.  It has been often said we are only cus-
todians of the land where nature is the rightful owner.   
 
Still others foretold our potential future.  In 1961, for example, 
in one episode of the Twilight Zone – a series written by science 
fiction writer Rod Serling – the earth was heating up very 
quickly because it had changed its orbit and was moving closer 
to the sun.  In The Midnight Sun, a young woman, who is a 
painter and the last person alive in New York City, is dreaming 
that nighttime temperatures of 110° F are rising to 120° F by 
mid-day.  This proves to be a forewarning of what has been 
effectively happening with the loss of the earth’s ozone layer.  
Characteristic of the Twilight Zone, the episode ends with an aw-
ful twist.  When she wakes in a fever, it is -10° F.  Rather than 
moving towards the sun, the earth has been moving away from 
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the sun.  Deprived of sunlight, the earth will freeze and dark-
ness will prevail.  
 
Too bad Serling smoked four packs of cigarettes a day; he died 
way too early.  It would have been great to have his foresight all 
these years that he has been gone. 
 
TREE HUGGERS AND CAPITALISTS 
 
The past fifty plus years have seen the emergence of NGOs 
(non-governmental organizations) like Greenpeace, NRDC, 
WWF, EDF, Habitat for Humanity and The Nature Conserv-
ancy, all of whom are acting as stewards for our resources and 
species.  These NGOs are important for our society as they act 
as “governors” against harmful developments.  
 
Are “tree huggers” and “capitalists” mutually exclusive?  We 
don’t think so. Jigar Shah and Richard Branson are leaders in 
both camps.  Shah founded Sun Edison and sold it for $500 
million; he now promotes green capitalism as the wave of the 
future.  Branson of the Virgin Group – Virgin Megastores, Vir-
gin Airlines and Virgin Records – is an adventurer who, as 
Elizabeth Howell reports, is going to be offering space travel.17  
Bill Gates, one of the titans in the age of computers, has recent-
ly expanded his philanthropy to include climate change.  Other 
billionaires like Michael Bloomberg, Jeremy Grantham and 
Tom Steyer are promoting efforts to address the effects of cli-
mate change. 
 
THE TRIPLE BOTTOM LINE  

 
Since the mid-late 19th century, businesses have primarily fo-
cused on the “financial” bottom line at the expense of envi-
ronmental and social costs.  This traditional measure does not 
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factor in the full costs of their business activities, their impact 
on the environment and society.   

 
Businesses who instead account for the triple bottom line 
measure their performance from all three perspectives:  finan-
cial, environmental and social.  They consider, for example, 
how they reduce the harmful effects of their activities or con-
tribute in positive ways to the environment.  In other words, 
companies utilizing the triple bottom line are signaling that they 
value their economic, environmental and social performance.    

 
With the rise in corporate social responsibility (CSR), divisions 
and departments increasingly report to a c-suite officer – presi-
dent, chief operating officer or chief executive officer – and 
observe business standards recommended by organizations like 
the Coalition for Environmentally Economies (CERES) and 
the Sustainable Accounting Standards Board.  
  
THE ZEITGEIST MOVEMENT / THE VENUS PROJECT  

 
Peter Joseph is a filmmaker/musician who wrote, directed, nar-
rated, scored and produced the Zeitgeist Trilogy – a film series 
comprised of Zeitgeist: The Movie in 2007, Zeitgeist: Addendum in 
2008 and Zeitgeist: Moving Forward in 2011.  Joseph prominently 
featured Jacque Fresco and his Venus Project in Zeitgeist:  
Addendum as being a powerful influence in Joseph’s thinking.  
 
Fresco founded the Venus Project 1995 to address “age-old 
inadequacies of war, poverty, hunger, debt and unnecessary 
human suffering.”18  Among his solutions, futurist Fresco urged 
a redesign of culture and society by utilizing forward thinking in 
sustainable cities, energy efficient practices, natural resource 
management and automation – operating within a larger 
framework he called a resource-based society.  Eric reframes 
this approach and renames it as resource capitalism to highlight 
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the vast opportunities for new jobs, economic growth, innova-
tion, local manufacturing and entrepreneurialism that exist with 
the adoption of a green economy.  

 
RESOURCE CAPITALISM  

Fuller once estimated the “true” cost of cheap oil, gas and coal 
to be a mind boggling $1 million per gallon19 – a cost that re-
flects the depletion of and harm to our natural assets of water, 
air and the ecosystem that allows us to grow food as well as 
health and occupational risks.  During Eric’s trip to southern 
West Virginia in October 2016, when he explored active and 
abandoned coal-mining towns, he saw how fossil fuel mining 
has had (and continues to have) a severe impact on air quality, 
water quality and the ability to grow food. 
 
So how do we move from our current system of finance capi-
talism to a system that is based on the availability and sustaina-
ble use of our natural resources as advocated in the Venus 
Project and the Zeitgeist Movement?  We see that our capitalist 
and market-based framework can be right-sized by shifting the 
focus towards safeguarding resources	and using the triple bot-
tom line as a mechanism for such policy. 	
 
In this way resource capitalism provides a framework for  
combining the triple bottom line and the green economy, 
which as a system would reward responsible, sustainable use of 
resources and promote job growth and long-term economic 
development.   
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CHAPTER 5  
 PLAN B AND CHALLENGES	

 
Lester Brown’s Plan B “calls for cutting net carbon dioxide  
emissions 80 percent by 2020.” His objective was to prevent 
the concentration of carbon dioxide from reaching or exceed-
ing 400 parts per million.  But now, global readings of C02 lev-
els indicate we have passed 400 ppm as of March 2016.20  In his 
Plan B 3.0: Mobilizing to Save Civilization, he urges the following  
measures.21 
 

 

First, investing in energy efficiency will allow us to keep 
global energy demand from increasing.  Then we can 
cut carbon emissions by one third by replacing fossil 
fuels with renewable energy sources for electricity and 
heat production.  A further 14 percent drop comes 
from restructuring our transportation systems and re-
ducing coal and oil use in industry.  Ending net defor-
estation worldwide can cut CO2 emissions another 16 
percent.  Last, planting trees and managing soils to se-
quester carbon can absorb 17 percent of our current 
emissions. 
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THE GREEN ECONOMY  
 
The green economy aims to reduce environmental risks and 
ecological scarcities as it strives for sustainable development. 
The 2011 UNEP Green Economy Report establishes “that to 
be green, an economy must not only be efficient, but also fair.  
Fairness implies recognising global and country level equity di-
mensions, particularly in assuring a just transition to an econo-
my that is low-carbon, resource efficient, and socially 
inclusive.”22 
 
As such the green economy is distinct from prior economic 
systems as it recognizes natural capital and the economic value 
of ecological services.  It does this by requiring all costs gener-
ated by the company’s activities be included and counted as 
external costs and liabilities of the company when such activi-
ties harm or adversely affect society and its ecosystems.23 
 
Consider how the diagram on the following page for Sustaina-
ble Development presents a fuller accounting of a company’s 
operations on the economy, the environment and society.  This 
triple bottom line perspective contrasts with the economic per-
formance metric companies traditionally use to measure their 
operations and success.  When they report a good year of eco-
nomic performance to the company management and their 
shareholders, they do not capture the full impact of their opera-
tions.  The public may be, instead, suffering from the compa-
ny’s operations when they adversely affect the quality of life, 
clean air, clean water and food supplies where these companies 
operate.  Under this limited measurement, the public would not 
be compensated for such losses. 
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SUSTAINABLE DEVELOPMENT DIAGRAM24

!

!
 

Judging from the some 400,000 people who participated in the 
climate march in New York City in September 2014, the green 
economy is here.  And there are more indications.   

LOCAL, NATIONAL AND GLOBAL AGENDA  

Cities like New York City are taking real steps toward the es-
tablishment of a green economy.  NYC has set a goal of reduc-
ing carbon emissions by 80% by that magic year 2050.  Still it 
remains unclear how we will accomplish even these goals if we 
don’t have a viable renewable energy strategy for high-rise 
structures in densely populated areas.  So far it appears that 
some northeastern and midwestern cities (even sustainable-
friendly New York) may be settling for the easier option of 
switching from coal and oil to natural gas, from a dirtier to a 
relatively “cleaner” source.  This appears implied when we hear 
that some say natural gas is a “necessary transitional fuel” even 
though natural gas, too, is a fossil fuel.  
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At The NRF / Built Environment, we encourage our city offi-
cials and council members not to settle for just a shift from oil 
to gas.  We can do better with technologies like cogeneration / 
trigeneration that also increase energy efficiency.  Cogeneration 
provides both heat and power while trigeneration (through the 
use of chillers) offers heating, power and cooling.  So while co-
gen and trigen still utilize natural gas as a relatively cleaner fossil 
fuel, these systems recapture half of the energy or “waste heat” 
generated to create electricity.  Instead of losing this half to the 
atmosphere, this energy is recycled to generate heat and, with 
the use of chillers, cooling.  Finally, in cases of power outages, 
these cogens and trigens can incorporate resilience features 
such as continuous power availability, black start and island-
mode to protect large buildings from going off-line or being 
forced to use gas generators that are even more polluting.  
 
 

COGENERATOR PLANT 
MANUFACTURED BY INTELLIGEN POWER SYSTEMS25 
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In the U.S., our legislators remain divided over climate change: 
between the Democratic party starting to advocate an 80% car-
bon footprint reduction by the year 2050 and the Republican 
party, in turn divided between its moderates and extremists 
over the role that human activity plays in global warming and 
its effect on climate change.  Some Republicans even deny the 
existence of climate change.  But even if our leaders were unan-
imous in acknowledging the role of human activity and com-
mitted to action, it remains to be seen whether we can achieve 
such objectives without some re-thinking of our socio-political 
and, even, financial structures. 
 
The Paris Agreement / COP21 of December 2015 is historic 
but its objectives may not be realized in time.  It was a historic 
achievement to secure a worldwide consensus to globally re-
duce carbon emissions.  But whether such reductions and ob-
jectives can be achieved under the current structures will be as 
Eric’s professor, Debruicker, uttered – a bet made with our 
lives.  See Appendix A for a summary of the major points of 
the Paris Agreement. 
  
In any case, developed economies will all have to make serious 
compromises to become less reliant on fossil fuels.  Our devel-
oped economies will also have to acknowledge the unfair ad-
vantage we have had with the use of fossil fuels over 
developing countries.  Having to play catch up, they are now 
being urged to reduce their use of fossil fuels, which was a pri-
mary driver for development in the past. The concept of “repa-
rations” from the developed world to the developing world 
goes some distance in addressing this unfair advantage as well 
as providing a down payment for these countries to develop 
and utilize sustainable technologies and renewable energy 
sources for their economies.  The NRF has been advocating 
certain financing strategies such as investment tax credits to 
help generate the $100B USD annual payment by developed 
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countries to developing ones starting 2020 as part of the Paris 
Agreement / COP21.  
 
CARBON TAXING IN A CORPORATOCRACY 

 
Several countries, including Sweden, Finland, Great Britain, 
British Colombia and Chile, already have implemented some 
form of taxation on carbon emissions.26  Perhaps this is why 
during the 2015 Paris Agreement nearly half of the national 
pledges submitted referenced carbon pricing.   
 
In the United States, we face the challenge that our large com-
panies, including ones with an interest in, related to, or affiliat-
ed with fossil fuel industries, have strong lobbies working to 
block attempts to establish carbon taxation.  This occurred in 
2010, when the Obama Administration tried to legislate some 
form of carbon taxation with disastrous results.  
 
Political interests are increasingly now aligned with large corpo-
rate interests rather than traditional party lines.  Corporations 
are hiring lobbying groups to promote the corporate perspec-
tive and influence legislation favoring corporate interests.  As a 
result our current U.S. political system is becoming more of a 
corporatocracy27 than an actual democracy.  This evolution of 
our political system is one of the reasons for the growing vast 
inequities between the so-called “1% and the other 99%.”   

 
For this reason, we have avoided discussions about carbon  
taxation, although our NRF co-founder, James-Robert Sell-
inger, remains enthusiastic about such a tax.  Perhaps with con-
servative and influential thinkers, like Hank Paulson who 
continues to advocate for carbon taxation to reduce our carbon 
emissions, there may be hope for this strategy sometime in the 
future.   
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We do believe in encouraging the private sector through subsi-
dies and investment tax credits so they invest in carbon reduc-
ing activities.  See Appendix B at the end of this book for a 
summary of The NRF’s White Paper and the NRF’s other ac-
tivities on the company website.28 
 
Carbon taxation along with Brown’s Plan B of a green econo-
my will reorient current practices towards creating green jobs 
and reducing our collective carbon footprint through recycling, 
reusing, repurposing and relying on renewable energy technol-
ogies.  This is a pathway out of a spiraling cycle of rising tem-
peratures, changing weather patterns and the rising of the seas. 
 
OUR DEPENDENCY ON PLASTIC 

Among the reasons why our civilization is not sustainable in its 
current form is our reliance on plastic.  Many everyday prod-
ucts are manufactured with a least some portion of plastic.  
Plastic does not decompose or biodegrade; it accumulates in 
our landfills; pollutes our environment; and damages our eco-
systems.   
 
Jessica Knoblauch of Environmental Health News, for exam-
ple, noted how “plastic debris, laced with chemicals . . . can in-
jure or poison wild life . . . . floating plastic waste which can 
survive for thousands of years in water, serve as mini transpor-
tation devices for invasive species, disrupting habitats . . . . 
[and] plastic buried deep in landfills can leach harmful chemi-
cals that spread into groundwater.” 
 
The design of plastic can be traced to the year 1907. 
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Some household items made of various types of plastic.29 

 
 

Plastic is a material consisting of any of a wide range of 
synthetic or semi-synthetic organic compounds that are 
malleable and can be molded into solid objects. Plastics 
are typically organic polymers of high molecular mass, 
but they often contain other substances. They are usual-
ly synthetic, most commonly derived from petrochemi-
cals, but many are made from renewable materials such 
as polylactic acid from corn or cellulosic from cotton 
linters… 

 
Due to their relatively low cost, ease of manufacture,  
versatility, and imperviousness to water, plastics are 
used in an enormous and expanding range of products, 
from paper clips to spaceships. They have already dis-
placed many traditional materials, such as wood, stone, 
horn, and bone, leather, paper, metal, glass and ceramic, 
in most of their former uses.  In developed countries, 
about a third of plastic is used in packaging and another 
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Third in buildings such as piping used in plumbing or 
vinyl siding.  Other uses include automobiles (up to 
20% plastic), furniture, and toys.  In the developing 
world, the ratios may be different - for example, report-
edly 42% of India's plastic consumption is used in 
packaging.  Plastics have many uses in the medical field 
as well, to include polymer implants, however the field 
of plastic surgery is not named for use of plastic materi-
al, but rather the more generic meaning of the word 
plasticity in regards to the reshaping of flesh… 
 
 

The success and dominance of plastics starting in the 
early 20th century led to environmental concerns re-
garding its slow decomposition rate after being discard-
ed as trash due to its composition of very large 
molecules.  Toward the end of the century, one ap-
proach to this problem was met with wide efforts to-
ward recycling.30 

 

 
Inside the Garbage of the World, documentary filmmaker, Phillipe 
Carillo, conveyed how harmful our use and disposal of plastic is 
to the ecosystem and oceans.  Now every time Eric is in a store 
he brings his own bag or carries his stuff without a bag.  But he 
notices that most check-out assistants automatically start 
“bagging” things in plastic bags.  So when he requests, “no bag 
please,” he finds most have to stop and shift within a split 
second from their mechanical, thought pattern to not bag the 
items.  
 
WHO IS RUNNING THE SHIP?  

This shift towards a resource-based economy, to institute the 
green economy on a large scale, promote sustainability and 
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build resiliency requires “leadership” and collective action.  But 
without any one really “running the ship,” corporatocracies and 
other influencers resist these advances in favor of their short-
term profits. 
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CHAPTER 6  
 A NEW INDUSTRY: 

CLIMATE RESILIENCE 	
 
Resilience can be understood as the ability to withstand a shock 
efficiently, effectively and to bounce back to a previous state of 
equilibrium.  Carefully thought-out resilient measures have the 
added benefit of improving the situation even after the event.  
We would characterize climate resilience as measures that pro-
tect or enable us to effectively and efficiently rebound back 
from the effects of extreme weather events.  Climate resilience 
is something we need to develop as the frequency and intensity 
of extreme weather events is increasing worldwide.   
 
THREAT MULTIPLIERS  
 
Our colleague, Steve Wilson, informed us that increasingly the 
military is concerned about how climate change can multiply 
threats or create threat multipliers that may even threaten na-
tional security.  For example, what may start as a severe 
drought in an area results in the threat of inadequate quantities 
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of food and water.  The extreme agitation people experience 
then further escalates into their fighting with each other over 
the limited essential resources.  This aggression when further 
intensified by clashes over perhaps cultural or religious beliefs 
can make the area, even the region, a hotbed for terrorism that 
the military would view as a national security threat.  
 
The existence of such threat multipliers resulting from extreme 
weather events may further require military presence in the af-
fected area for any number of reasons such as maintaining or-
der, distributing essential food and water supplies, and 
relocating individuals.   

!
The Hoover Dam, Nevada, USA Light-colored rock indicates previous water levels within the 

dam due to drought.  Source: Arlen Stawasz 

 
These disaster recovery situations are multiplying across the 
globe in “real time.”  The frequency and severity of these situa-
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tions point to the urgency of changing our perspective and our 
approach to dealing with both the disaster and the causes of the 
disaster.  Disaster, which if not properly addressed or better yet 
avoided, can become a potent force, unleashing political, reli-
gious and other social unrest. 
 
Taking actions that allow us to cope with or even avoid climate 
related disaster requires the force of will and equivalent power 
that Franklin Delano Roosevelt utilized during the Great De-
pression.  FDR utilized his powers to quickly and unilaterally 
approve investments in large-scale infrastructure on a level 
never realized before in this country.  His foresight allowed the 
U.S. to mobilize for World War II when all industries shifted 
focus to one directed goal, winning the war. 

 
Today we must mobilize in a different way, not to wage a war, 
but to prepare for climate related disaster.  We can also mobi-
lize in adopting and taking actions to, as this book advocates 
and discusses, establish a green economy, mandate the triple 
bottom line for all companies, and shift to a resource-based 
framework.  Perhaps then with all these actions, instituted col-
lectively within the U.S. and around the world, we can slow 
down or stop the increase in global warming.  We can no long-
er view climate change and all the threats it poses from an “us 
versus them” mentality.  Rather we require a global perspective 
on how to best allocate our renewable and non-renewable re-
sources and find a mechanism that more equitably distributes 
the wealth generated from these resources. 
 
MOVING WITH NATURE  
 
Penguins, whales and seals are relocating to more hospitable 
climates.  Bodies of water are literally drying up.  Damaging 
winds in certain locations are signaling their change to desert 
conditions.  Still other areas face alternating patterns of fre-



________________ A CALL TO ACTION  43	
	
	
	
	

quent flooding and droughts.   These and many other events 
establish that human beings are not stronger than nature; and 
rather than working against or defending against nature we 
should be working with nature. 
 
A lot of precious energy and resources have been expended 
debating about the impacts we have created and funding stud-
ies undertaken by a host of think tanks, NFPs, NGOs and gov-
ernmental agencies.  From the Latin phrase “caveat emptor,” we 
caution those to beware of those studies that minimize the ef-
fects of climate change.  Rather than more studies, debates and 
lobbying, we should be directing our valuable resources, efforts 
and, most importantly, time to preparing ourselves and protect-
ing our swelling human population worldwide from the effects 
of extreme weather events with, for example, sustainable and 
resilient housing and green infrastructure.    
 
We say, let’s “seize the day” – carpe diem in Latin – for the day is 
all we have in front of us.  All the meetings, reports, discussions 
and so forth can be put aside to create something of value for 
our species. 
 
To illustrate our point, as Joaquin was in the last stages of edit-
ing this book, he learned from his daily read of the New York 
Times that residents in Princeville, North Carolina, having been 
battered by Hurricane Floyd in 1999, faced Hurricane Matthew 
just recently in October 2016.  The “water pouring around a 
levee built around the Tar River and into the town, inundating 
hundreds of homes,”31 was one of two floods to have occurred 
within 17 years.  This area that was in a 100-year flood zone 
was supposed to have a one-percent or greater chance of expe-
riencing flood in any single year.  Of the 750 single-family 
homes, 241 were very seriously damaged while another 241 
were still quite damaged.   
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These town residents may again have the choice they were giv-
en in 1999 to sell their homes to the Federal Emergency Man-
agement Agency (FEMA).  They rejected that option in 1999 
believing it would mean the end of their community – a town 
that traces its establishment in 1865 to the freed slave, Turner 
Prince.  It became home to many African-Americans.  We an-
ticipate by the time this book is published, their town commis-
sioners will have voted on whether to make available to 
homeowners the FEMA buyout option, or again request the 
levee to be fixed as well as secure financial assistance to repair 
their homes.  We hope the amounts provided by FEMA are 
sufficient to allow them to reconstruct their homes on elevated 
support foundations and incorporate other resiliency measures. 
 
It is becoming clear, whether like a slow trickle or a tsunami, 
people in climate-affected areas will increasingly have to relo-
cate.  As painful as this decision will be, the government – on 
the federal, state and local levels – must step-up for these relo-
cations to occur in a planned, coherent fashion.  This will re-
quire a framework for public, private and community 
partnerships and providing the necessary financial incentives 
and resources.  
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Among those displaced from the effects of the flooding along the rivers of Bangladesh. 

Source:  Arlen Stawasz 
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CHAPTER 7  
 PARTS TO A WHOLE: 

SUSTAINABILITY AND RESILIENCY 	

Many of us “silo” sustainability and resilience as exclusive and 
separate categories.  Their inter-dependent nature, however, 
really forms “an organic whole.”  Eric developed this viewpoint 
from his experience as CFO and co-founder of a large public-
private partnership with the City of New York to conceive, de-
velop, build and operate a large observation wheel on Staten 
Island – The New York Wheel.32  
 
Climate resilience as applied to this project involved consider-
ing the risks inherent in a built environment located in a flood 
zone.  Facing sea level rise or SLR was a real possibility as the 
project has a 99-year lease with the City of New York.  Scien-
tists project that the SLR in this area during the next 100 years 
could be anywhere from 2-6 feet (0.5 to 2 meters+/-). 
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Staten Island, New York City, NY.  Rendering of New York Wheel. 

 
A sustainable and climate resilient design of The New York 
Wheel required Eric to understand the interaction between the 
impact of this project on the environment as well as the effect 
of extreme weather events on the project.  He saw the im-
portance of integrating at the early design stage the kinds of 
sustainable and resilient features listed below. 
 

 

Key Elements when Designing  
Sustainable and Resilient Projects 

New York Wheel 
 

o Move mechanical systems out of flood zones or 
at least flood-proof them;  

 

o Incorporate storm water management design;  
 

o Create green roofs and urban greening features;  
 

o Build to LEED Certification standards;  
 

o Use alternative energies, rather than fossil fuels. 
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Guided by this experience, later when we formed The NRF as a 
public charity in 2013, Joaquin and James-Robert along with 
David Gibson – a well-regarded architect and early adopter of 
energy efficiency – developed a checklist of ten high value fea-
tures to “protect, enhance and preserve” the built environment.  
These are included in the summary of our White Paper in  
Appendix B at the end of this book.  
 
In order to carry out and implement sustainability and resiliency 
as an integrated solution we also need to address the challenge 
of financing, reorienting public-private partnerships around the 
community, instituting a clearer and more definitive process for 
decision-making, and enlisting expert professional resources. 	
 
CRACKING THE FINANCING NUT 

We established The NRF in response to the concerns raised by 
community leaders who met in lower Manhattan following Su-
perstorm Sandy.  This hurricane devastated much of the coastal 
sections of lower Manhattan, Brooklyn and Staten Island on 
September 29, 2012.   
 
Among our objectives at The NRF was to develop and advo-
cate for large-scale financing for the scale of resiliency infra-
structure needed to “protect, enhance and preserve” the homes 
where residents live, the offices operated by businesses and the 
delivery of essential public services to them both.  
 
Quite early on we realized that resilience initiatives such as 
flood-proofing and hardening infrastructure would be very dif-
ficult to finance under conventional practices.  Lenders as well 
as investors and owners want to know how long or how many 
years it will take before their investment is paid back either 
from the revenue generated; or, as we emphasize the anticipat-
ed savings from not having to undertake repairs when the in-
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vestments made allowed them to avoid or reduce the level  
of damage that could have been caused by weather events if 
they had done nothing.  This time period is called the payback 
period.     
 
Consider, for example, how Joaquin determined his payback 
period in deciding whether he and his partner should install  
solar panels at their home in Brooklyn.  The system would  
cost them about $14,000, which they would have to pay  
up-front.  The total value of federal, state and local tax incen-
tives was $13,300 – an amount they could later use to  reduce 
their personal and property taxes.  This made their net cost  
after tax credits: $700.  Based on a two-year history of  
their ConEdison electric bill, they projected an average reduc- 
tion in their monthly electric bill of $100.  After finding it 
would take them seven months to “pay back” their net costs; 
they signed up.   
 
Determining the payback period in resiliency projects is  
more complex primarily because we do not know with  
certainty when an extreme and devastating climate-related  
event will occur.  We also do not know how severe the impact 
will be.  But we can substitute certainties with formulas that  
consider the probabilities of extreme weather events occurring 
in an area and project their cost based on past and modeled  
future occurrences.   
 
An alternative payback calculation is based on the evidence of a 
$4 return to every $1 invested for resiliency infrastructure.  
FEMA learned that a municipality would enjoy a four-fold ben-
efit from the amount invested in resiliency measures, again, in 
the form of future savings from repairs to, or avoiding a loss 
of, property resulting from a weather event in the un-
foreseeable future.33   
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TAX CREDITS AND SUBSIDIES  
 
It was during a seminar on resilience in April 201334 that Eric 
thought why not reconfigure investment tax credits and use 
them as one way to finance climate resilience. 
 
Investment tax credits (ITCs) have been quite effective since 
the early 1960’s to stimulate investment in diverse areas as al-
ternative energy, historic real estate rehabilitation, motion pic-
tures and, even, hiring people (in a related program called the 
earned income tax credit).  Every dollar invested in these activi-
ties had the additional virtue of generating, what economists 
call, a multiplier effect, where every dollar invested generates a 
multiple of three to five dollars of new economic benefits.  If 
properly structured and planned, these benefits can go to the 
community where the project utilizing the tax credit is located, 
providing that community with new jobs that employ its resi-
dents, which in turn allow them to spend locally and support 
local businesses. 
 
Based on this notion of ITCs, Eric conceptualized as one of 
The NRF’s original financing strategies the creation of two 
funds:  the Climate Resilience Investment Tax Credit Fund 
(CR-ITC Fund) and, a companion program, the Climate Resili-
ence Investment Subsidy Fund (CRIS Fund).  From the large 
pool of money generated through such tax credits, the CR-ITC 
Fund would provide a grant of about 10-20% of the cost of 
large-scale resiliency projects undertaken by public-private 
partnerships, public, private and community partnerships, or by 
municipalities.  
 
Using a similar concept, but this time funded from a small levy 
on insurance and utility companies, the CRIS Fund would pro-
vide financial subsidies to owners making their large-scale 
properties sustainable and resilient.  We believe it would be in 
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the business interests of these utility and insurance companies 
to support resiliency projects and provide these subsidies to 
owners as such sustainable, resilient measures would help pro-
tect their utilities and reduce the amount of payouts and repairs 
by these insurance and utility companies.   
 
On the federal level, the CR-ITC involves a front-end benefit 
to any investor where a federal tax credit matches the amount 
of the original investment.  If the state where the investor re-
sides or files company taxes similarly provides a CR-ITC, the 
investor would receive an additional reduction in state taxes.  
This additional reduction effectively operates as a one-time re-
turn on investment.  This concept allows for the investor to 
recoup the investment but when the state also participates, the 
investor then realizes a return.  This relieves the pressure on the 
resilience project to achieve the kinds of investment returns 
typically expected in other kinds of investments.  This structure 
is not unlike the real estate tax shelter syndications of the 1980s 
that stimulated billions of dollars of investment in real estate. 
 
For example, should an investor invest $25 in an eligible cli-
mate resilience project, that investor would receive back the 
amount in the form of a federal investment tax credit to then 
be used or applied to reduce the investor’s personal or business 
tax liability.  While the investor is front-loading the financing of 
the project, the investor can be made largely whole by the next 
tax year assuming the federal tax credit allows a dollar for dollar 
credit.  And if the state offers a similar tax credit, say 50% of 
the invested amount, our investor would be given $12.50 from 
the state to reduce the investor’s state tax. The total $37.50 in 
total tax credits, thus, returns the principal of the investor’s in-
vestment and allows a one-time 50% return.   
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The Virtues of  
Climate Resilience Investment Tax Credits 

The Natural Resilience Foundation 
 

 
Credit:  Cassie Forward 

 

We envision that many large public infrastructure projects with 
a resiliency component can be financed under a 90/10 or 
80/20 offered under the CR-ITC model.  Here the municipality 
is reasonably expected to come up with 10-20%, which it could 
provide by tapping into the proceeds of the CR-ITC Fund.  
The municipality could finance the remainder through long-
term debt having an interest rate reflective of the level of risk in 
the project.  For example, interest in less risky debt might be 2-
3% in today’s low interest rate environment and higher risk 
debt would be anywhere from 4% to 10%.  Private property 
owners would similarly apply to the CRIS Fund for a subsidy 
around 10% of the project cost.   
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THE S+R PARADIGM  
 
From this paradigm, we pair sustainability with resiliency so  
we can use the dollars saved from energy-saving measures and 
renewable energy technologies (the sustainability part of the 
equation) to help finance resiliency measures.  Eric developed 
this financing concept during a brainstorming session with  
David Gibson.   
 
Some financial institutions are already using the cost savings 
projected under certain energy-saving programs to finance such 
investments.  These include property assessed clean energy 
(PACE), green bonds and power purchase agreements (PPAs).  
Such programs allow property owners to replace heating, venti-
lation and air conditioning systems with no front-end cost. The 
government offers subsidies for these improvements.  
 
Though the cost savings under these lease-based PPAs are less 
than an outright purchase of the system, the building does get 
an upgrade and more sustainable/resilient energy solution with 
no out-of-pocket cost.  These types of financing mechanisms 
are very much needed for property owners who do not have 
the capital to purchase these systems.  Refinancing their prop-
erties to wrap-around these improvements can be complex and 
require lenders to be creative on issues as securing their interest 
in the improvements.   Homeowners who have equity built up 
in their homes can also access home equity lines of credit.  
 
ADDING COMMUNITY TO PUBLIC-PRIVATE 
PARTNERSHIPS  
 
Some estimates indicate that $90 trillion dollars will be required 
for new infrastructure by the Year 2050.35  President Trump’s 
interest in launching a federal plan to invest one trillion in in-



54  A CALL TO ACTION ________________	
	
	
	

	
frastructure,36 if towards sustainable and resilient infrastructure 
would be a significant step in this direction.  It is likely this plan 
will involve public-private partnerships.   
 
Often such PPPs as they are commonly known, distinguish the 
interests of the “public” from those of the private sector.  This 
distinction treats as a monolithic group the interests of any 
number of “public” stakeholders including various levels of the 
government, non-profits, community and advocacy organiza-
tions, and residents whether as a group or as individuals.  The 
private interests tend to refer to the financial, real estate and 
investment sectors.  Within this framework, the interests of the 
community and the location where the project or investment is 
to occur are often lost in the larger discussion of public enti-
tlements (a catchall for government incentives, subsidies and 
other benefits). 
 
From another perspective, PPPs tend to focus, on the financial, 
physical and revenue-generating aspects of a project, this being 
the financing of “bricks and mortar” and the realization of a 
profit.  This view again discounts the impact on the communi-
ty, on the residents and how their needs and interests might  
be better met through, for example, a combination of “bricks 
and mortar” and accompanying programs and services to en-
sure access, information and equity.  Such programs that re-
think and deliver workforce development (in the areas of re-
training, skill preparation and candidate presentation as well as 
addressing background checks) and local employment are sore-
ly needed.   
 
For this reason, we believe, by developing Public, Private and 
Community Partnerships – that we call PuPCos – we 
acknowledge the relationship, interdependence and value of 
these “three” sectors.  Private capital, technical capacity and 
development expertise would promote public policy interests; 
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and public incentives would reduce the risks associated with 
and the costs of financing.  But the resources of both the pri-
vate and public sectors would be brought to bear in serving and 
promoting the community as the end-user.   
 
It is the community of people who drives demand.  And it is 
the community that increasingly wants to participate.  Through 
traditional, social media and digital platforms, individuals are 
empowered to make known their opinions, needs and interests 
as well as influence the direction of a project by, for example, 
supporting a new project, or not, or even actively voicing their 
resistance.  
 
Private investors, on the other hand, require some way to re-
cover their cost through means like the CR-ITC as well as a 
stream of returns.  The return made possible by the state’s par-
ticipation in the tax credit is a one-time return utilized against 
the investor’s expected taxes.  The return or revenue stream, 
however, is different as it is an annual income an investor ex-
pects to receive while the investment remains in the project.  
Such a stream of revenue may only be generated when there  
is a real estate component wrapped into or made a part of  
the project. And more times than not, it is the profitable real 
estate component that drives the deal rather than the resiliency 
portion. 
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Another shot of the reconstructed World Trade Center, through the windows of Brookfield 

Place Office Complex.  Source:  Eric Kaufman (2016) 

 
New York City explored two related concepts – the Seaport 
City37 and Battery Park City East – that could provide a resili-
ency embankment (or multi-purpose levee) to protect the Low-
er East Side of Manhattan.  New communities of thousands of 
housing units, schools, hospitals, offices, hotels and other facili-
ties would be built on this landfill embankment – creating 
enormous revenue-producing opportunities from residential 
sales and rentals, and office and commercial properties.  These 
related concepts might still not be feasible as experts more 
thoroughly examine the effect of sea level rise, which is why the 
Army Corps of Engineers is also exploring permanent flood 
barriers as found in Rotterdam, The Netherlands.  

Another challenge is that large-scale projects of such a scale will 
require extensive environmental, land-use, permitting and ap-
proval processes of five years or so, which would probably 
double the period needed for design and planning.   

As it stands, we find that the public and private sectors still re-
sist making physical resiliency investments to their built envi-
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ronment.  More typically government officials, property owners 
and real estate managers and developers do not fully under-
stand, have not evaluated nor factored in the risks of climate 
change and the impact of extreme weather events on their 
properties, current investments and planned projects.  See Ap-
pendix E for what a more thorough cost-benefit analysis 
should include.   
 
As a result, for example, when they upgrade their utility and 
power systems, they do not take steps to strengthen their resili-
ency by building in “N+1 redundancy.”  In this concept, N re-
fers to the existing system, be it a power system or such, where 
the +1 indicates one backup system to that power system, +2 
referring to two backup systems, and so forth.  Facilities 
providing essential services like hospitals or highly sensitive in-
formation like financial service institutions may require this 
type of redundancy. 
 
For these and other reasons (including sea level rise), we advo-
cate the planning and establishment of communities in which 
to relocate people in facing possible imminent danger. These 
relocation cities and communities can be seeded with the fund-
ing generated from climate resilience tax credits and climate 
resilience subsidies once lawmakers establish them.  We also 
would incorporate the community by understanding their needs 
during the critical concept and design stage of planning.  
 
WHO DECIDES?   

 
In the aftermath of Super Storm Sandy, many meetings attend-
ed by affected landowners and politicians were stymied  
by the “chicken and egg” dilemma.  Politicians were looking  
for direction from constituents, while community residents  
and business owners were looking to these politicians to pro-
vide solutions.  
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We distinguish between two kinds of leadership for the crisis / 
concept stage and the implementation stage.  During the period 
of crisis leading up to the development of an action or concept, 
leadership must be able to communicate the need for a particu-
lar action and then manage the exchange of ideas and dialogue 
so that a vision emerges.  Bringing those community residents, 
government officials and business and property owners togeth-
er for a “meeting of the minds” is vital at this stage.  But merely 
including everyone at that table is not going to generate the vi-
sion and mandate necessary for large-scale action.  
 
Once leadership allows that vision to develop and we enter  
the implementation stage, leadership style must be of a type 
that allows for timely and effective implementation. Effective  
implementation will require setting the direction for the public, 
private and community sectors working in partnership.  More 
times than not, so-called public presentations are poorly man-
aged generally because the benefits to the community have not 
been adequately considered or such benefits have not been ef-
fectively communicated.   
 
Our numerous meetings with different branches of the U.S. 
federal government provided us with a different challenge:  
navigating through big government.  Pair up the U.S. federal 
government with a large state like New York and a large city 
like New York City, you end up with a bureaucrat’s dream or a 
Kafkaesque nightmare, depending on your perspective.  This 
bureaucratic challenge is also experienced in other states and 
cities as issues of jurisdiction or “turf” battles. 
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ADVISORS AND CONSULTANTS  
 
During both stages – coming to a meeting of the minds as well 
as implementing relocation communities – a strong team of 
advisors and consultants will make a big difference.  A blend of 
new thinking and best practices along with an eye to feasibility 
is needed for these efforts to stand the test of time for our mil-
lennials and post-millennials.   
 
Among the expertise that this team should have include climate 
resiliency and sustainability and the established practices of 
economic, real estate and community development, architec-
ture, engineering and transportation.   We also see a need for 
experts and thinkers who understand the social and behavioral 
impact of living in these newly established or repurposed relo-
cation communities.  They must factor in the effect on resi-
dents, a wide range of businesses (small and large ones alike) 
and service delivery establishments like hospitals.  
 
Our shift towards a resource-based, non-fossil fuel-based 
economy will require specialized consultancies like the Global 
Climate Adaptation Partnership or GCAP.  Founded by Tom 
Downing, a pioneer of climate adaptation for nearly forty years, 
his firm has experts like Carmen Lacambra, a trained biologist 
and humanitarian.  Carmen brings a blend and wealth of expe-
riences with her professional practices being in Oxford, Eng-
land; Austin, Texas; and Bogota, Colombia.38  Here is their 
mission. 
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The earth’s climate is changing and will continue to 
change for decades regardless of any greenhouse gas 
emissions controls adopted in the future that will con-
tinue adversely our lives (threats to water supply, supply 
chains and environmental deterioration as examples). 
 
Across the world, response is typically divided into two 
interlinked components: mitigation and adaptation. Mit-
igation describes the need to reduce greenhouse gas 
emissions and minimize the changes ahead.  Adapta-
tion, on the other hand, is used to describe the fact that 
further climate change is inevitable and mankind would 
do well to prepare now for the climate of the future. 
 
Adaptation in its broadest sense is the primary focus of 
GCAP because in practice most organizations (both 
public and private) need support to implement appro-
priate adaptation solutions to minimize the negative 
impacts of adverse impacts of changing climate. 
 
Our mission is to passionately provide our clients with 
expert insight into the effects of climate change on their 
citizens, on their environments, and on their businesses; 
and to assist our clients in taking proactive steps to de-
velop sustainable and best-value adaptation solutions to 
their unique climate change challenges. 
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CHAPTER 8  
 THE CLOCK IS TICKING 

 
For some time now, we assumed that our valuable natural re-
sources were infinite, when, in fact, many of them are not.  Fi-
nite resources include many of the precious minerals we use, 
the soil into which we grow our food, the fresh water we drink 
and the clean air we breathe.  We have relied on artificially 
cheap fossil fuels to spur our automobile-centric and consump-
tion-based society in ways that have depleted our resources and 
degraded our environment. 
 
For our part, we recognize those pioneers who have persevered 
in raising the awareness about the impact that human activity is 
having on the earth and climate change.  Just a few years ago, 
some 400,000 in New York City participated in a global climate 
march on September 2014 to protest against a lack of action by 
our leaders, corporations and naysayers.  They were joined by 
similar marches in Berlin, Germany; Bogotá, Colombia; New 
Delhi, India; Istanbul, Turkey; Johannesburg, South Africa; 
Alawusa, Lagos; London, England; Melbourne, Australia; Paris, 
France; and Rio de Janeiro, Brazil.   
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ExxonMobil (Exxon), one of the world’s largest fossil fuel 
companies, is alleged to have said, “none of its assets were 
‘stranded’ because the impacts of climate change, if any, were 
uncertain and far off in the future.”39  A class action filed in 
federal court during November, 2016 provides that Exxon 
“misled its investors and the public by failing to disclose the 
risks posed to its business by climate change” and that such 
failure of disclosure resulted in “stockholders paying inflated 
prices for Exxon Stock.”40   
 
Maybe it was the combination of this class action, the on-going 
SEC investigations, the drop in stock and public action, that 
caused Exxon to now state on its website that it, too, is con-
cerned with climate change.  The following, at least on paper, 
lays out their strategy for reducing greenhouse gas emissions.   
 

 

We have the same concerns as people everywhere – and 
that is how to provide the world with the energy it 
needs while reducing greenhouse gas emissions. 
 
The risk of climate change is clear and the risk warrants 
action.  Increasing carbon emissions in the atmosphere 
are having a warming effect.  There is a broad scientific 
and policy consensus that action must be taken to fur-
ther quantify and assess the risks. 
 
ExxonMobil is taking action by reducing greenhouse 
gas emissions in its operations, supporting research that 
leads to technology breakthroughs and participating in 
dialogue on policy options. 
 
Addressing climate change, providing economic oppor-
tunity and lifting billions out of poverty are complex 
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and interrelated issues requiring complex solutions. 
There is a consensus that comprehensive strategies are 
needed to respond to these risks. 
 

ExxonMobil41 
  

 
Adding to Exxon’s public posture, Climate News Network reports 
how a collection of U.S.- and foreign-based fossil-fuel corpora-
tions are increasing their investment in renewables and clean 
energy.  They see that Exxon, Shell, Total and Statoil are, 
among various activities, forming new company divisions, or 
purchasing other companies, or stepping up their research ac-
tivities.  Some of them are spending individually $1 billion or 
so.  Still “as a proportion of their overall spending, the oil gi-
ants’ investment in re-newables are still very low, and are 
dwarfed by their spending on fossil fuel-related activities.”42 
 
TECHNICAL SOLUTIONS   
 
At this very moment if our young, bright and inquisitive minds 
in high school are asked to imagine and think through the de-
velopment of alternative energy sources and energy efficiency 
stratagems, they may help us find ways to slow down the pace 
of climate change or soften its impact. Organizations like Alli-
ance for Climate Education are educating young people on the 
science of climate change and, importantly, are generating their 
interest in science, technology, engineering and math (also 
known as STEM) as a pathway for their future.43 
 
We have one such example in Andrew Ma, currently a college 
undergraduate who developed a method for extracting  
ammonia from wastewater.  He received recognition for his  
scientific achievements during his high school years.  As of this 
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writing, in his sophomore year at Princeton, he continues his 
energy/environmental research. 

 
BIOFUELS  
 
Certain crops, non-food crops, waste biomass and even algae 
can be converted to generate fuel.  First-generation biofuels 
utilize a process of fermentation to convert crops like sugar 
(sugarcane and sugarbeet) and starch (corn and sorghum)  
to form bioalcohols such as ethanol, butanol and propanol.  
Second-generation biofuels are made from cellulose, found  
in non-food crops and waste biomass such as corn stover, 
corncobs, straw, wood, and wood byproducts – and for this 
reason they are also known as cellulosic biofuels.  Third-
generation biofuels use algae though they are not yet produced 
commercially.44  
 
For sure there are pros and cons to biofuels.  Farmers can gen-
erate additional income.  But we are seeing that to produce 
such biofuels, our land, water and air resources are being 
strained and, in some cases, the level of greenhouse gas emis-
sions can be greater.  For these reasons, Eric remains uncon-
vinced that the energy required to produce these first-
generation biofuels is much better than fossil fuels.  The cur-
rent method of making biofuel from corn into ethanol seems to 
be cannibalizing our food supply and, given the growth of our 
worldwide population, food supplies are an important valued 
resource.  Utilizing crops for fuel is not the answer.  
 
CARBON SEQUESTRATION AND STORAGE    

 
Hoesung Lee, Chair of the IPCC lays out below what mile-
stones must be met in order to address climate warming and 
some of the technologies needed to do this like carbon seques-
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tration.  The IPCC (Intergovernmental Panel on Climate 
Change) is a coalition of 1,000 scientists charged with project-
ing the effects of climate change on our planet. 
 
Carbon sequestration and storage (CSS), also known as carbon 
capture and storage, is a two-part process that involves captur-
ing the carbon emissions from a source, then burying it into  
the ground and capping it so the carbon will not escape into  
the atmosphere.  As Mr. Lee admonishes below there is still 
much to learn about CSS: its operational safety, the risks of 
transporting sequestered CO2 and the long-term integrity of 
storage.   
 

 

A TIME FOR SOLUTIONS 
 

With a global consensus that man-made global warming presents 
a perilous threat to the planet, how do we go about curbing tem-
perature rises and creating a zero-carbon global economy?  
 
Undoubtedly, 2015 was a landmark year in the global 
development agenda.  Not only did the international 
community agree to the Sustainable Development 
Goals (SDGs), but also, to the surprise of some doubt-
ers, nations came together at the 21st Conference of the 
Parties (COP21) to the UN Framework Convention on 
Climate Change (UNFCCC) in Paris to reach an ambi-
tious and wide-ranging agreement on tackling climate 
change.  
 
Climate action is, of course, one of the 17 SDGs, and 
underpins many of the others.  But in this article  
I would like to concentrate on the Paris Agreement,  
and what its implementation will mean for sustainable 
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development.   In particular I would like to look at the 
work of the Intergovernmental Panel on Climate 
Change (IPCC), as the world now seeks to turn climate 
action into reality.  
 
As the leading world body for the assessment of the 
science related to climate change, its impacts and possi-
ble future risks, and options for dealing with it,  
the IPCC was a significant contributor to the suc- 
cessful outcome of COP21.  The Paris Agreement  
is based on science, and reflects the findings of past 
IPCC assessments.  
 
Moreover, COP21 gave an important role to the IPCC, 
whose future reports will inform the ‘global stocktake’ 
process whereby nations monitor their progress to-
wards the goal of limiting global warming to well below 
2°C above preindustrial levels and their efforts to limit 
the temperature increase to 1.5°C.   
 
Our last report, the Fifth Assessment Report, found 
that to limit warming to below 2°C would require sub-
stantial reductions in emissions of greenhouse gases 
(GHGs) over the next few decades and near-zero emis-
sions of CO2 and other long-lived GHGs by the end of 
the century.  
 
To be precise, to have a likely (i.e. two thirds or more) 
chance of holding warming to 2°C, global emissions in 
2050 would have to be 40–70 per cent lower relative to 
2010, and net emissions of GHGs would approach zero 
by 2100.  That implies that in 35 years we will have seen 
a rapid improvement in energy efficiency, and a tripling 
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to quadrupling of the share of zero and low carbon en-
ergy supply from renewables, nuclear and legacy fossil 
fuel, combined with carbon capture and storage (CCS), 
technology in which carbon emissions are sequestered 
at the source (e.g. a power plant) and then stored safely, 
for instance underground. 
 

!
Workers plant mangrove trees as a conservation garden in Jakarta, Indonesia to 
                                                             mark Earth Day 2009.  Source: Dadang 

 
There was less knowledge available at the time of the 
Fifth Assessment Report about the pathways that 
would take us to warming of only 1.5°C.  The limited 
number of studies indicates pathways characterised by 
immediate mitigation and faster reduction of GHG 
emissions, including the use of negative emissions 
(withdrawing CO2 from the atmosphere, for instance 
through technology or afforestation).  
 
The barriers to a zero-carbon society do not arise in 
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science.  We already know enough to hold warming to 
2°C, global enough to take action on the path to a car-
bon-free economy, and that was one of the key messag-
es of the Fifth Assessment Report in 2013/2014 and of 
its predecessor, the Fourth Assessment Report, in 2007.   
Most of the barriers are economic, social, institutional 
and political.  That is why the next set of IPCC reports 
will put a major focus on the solutions for reaching that 
zero-carbon society, hopefully helping to overcome 
those barriers by examining the options for action.  
 
That said, there are significant gaps in our knowledge 
about the challenges and risks associated with some of 
the technologies that have been mentioned as contrib-
uting to a carbon-free economy. These include carbon 
dioxide removal, afforestation, and BECCS – the com-
bination of bioenergy and CCS, where CO2 is absorbed 
from the atmosphere by growing biomatter such as 
trees, which are then burned in power plants while se-
questering the resulting emissions.   
 
We do not yet know enough about the extent to which 
these technologies can be scaled up, and hence what 
their potential is.  Planting forests to absorb carbon or 
provide energy would eventually run up against the 
need for land for food.  
 
Examining these questions will be another focus of our 
forthcoming reports.  Without prejudging the scoping 
processes of the forthcoming reports, there are some 
important areas of research – many overlapping be-
tween science, technology and the social sciences – 
that we are likely to assess. 
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The decarbonisation of electricity generation will in-
volve large-scale deployment of renewables, nuclear 
and CCS. What are the risks and opportunities here?  
What do we know about CCS – not only its opera-
tional safety, but also the risks of transporting se-
questered CO2 and the long-term integrity of 
storage?  
 
The relationship between behavioural change and 
greater energy efficiency is fascinating.  Climate 
change and cities, which are home to over half the 
world’s population, is a growing area of research.  Cit-
ies pose particular challenges to mitigation: as new cit-
ies are built and existing cities develop, how do 
planners avoid locking-in carbon-intensive infrastruc-
ture?  And what are the prospects for sustainable 
transport, achieving zero-GHG mobility through re-
newables-based electricity or hydrogen?  

 
Global Stocktake 
 
How can the IPCC facilitate this search for solutions? 
Our next comprehensive assessment, the Sixth As-
sessment Report, will be completed in 2022, in time 
for the first global stocktake one year later.  We are  
also updating the methodologies used by countries  
to measure and report their GHG emissions and  
removals.  
 
And we are producing three special reports: on the 
impacts of global warming of 1.5°C above pre-
industrial levels and related global GHG emissions 
pathways in the context of strengthening the global 
response to the threat of climate change, sustainable   
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development and efforts to eradicate poverty; on cli-
mate change, desertification, land degradation, sus-
tainable land management, food security and GHG 
fluxes interrestrial ecosystems; and on climate change 
and oceans and the cryosphere.  The report on 1.5°C 
was specifically requested by COP21 and will be de-
livered in 2018.  

 
All these reports will focus on the assessment of real-
istic response strategies in line with our mandate.  We 
will strengthen our treatment of regional issues, as lo-
cal and regional information is the most relevant for 
policymakers.  We will improve the knowledge base 
for the interaction of climate change and cities, which 
will be one of the focuses of the Sixth Assessment 
Report. And the three special reports – requested  
by our member states and the UNFCCC – will ad-
dress some of the most urgent and policy-relevant 
questions. 

Hoesung Lee, Chair  
Intergovernmental Panel on Climate Change45 

 

 
Though the IPCC and the International Energy Agency recog-
nize the challenges with carbon sequestration and storage, they 
still consider it “crucial for meeting emissions standards that 
can prevent the worst effects of climate change.”46  CSS has 
been criticized as expensive to build and a high-energy user.  
But we see from the New York Times that efforts like the Petra 
Nova carbon capture process are emerging as promising appli-
cations.  Similar to how cogen and trigen recapture and reuse 
the excess heat generated; the Petra Nova process apparently 
reuses the CO2 it captures from the coal-burning unit and then 
injects it into oil wells to increase oil recovery (a process called 
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enhanced oil recovery).47 It is expected to be operational 
around the same time this book is published.  
 
THORIUM MOLTEN SALT REACTORS  
 
For those concerned with the safety and efficacy of nuclear 
power plants, thorium is being seriously explored as a promis-
ing alternative fuel source for our energy-related challenges – 
climate change, energy needs and fluctuating availability of 
wind and solar power. Thorium is a radioactive chemical ele-
ment designated as “Th” in the periodic table of elements.  
 
One concept stage idea is Thorium-MOX, which combines 
thorium with uranium in a mix of thorium oxide and 10% ura-
nium oxide for use in nuclear reactors.  This thorium mix is 
being touted as a safer, more environmentally conscious alter-
native that is not as vulnerable to nuclear arms proliferation.48   
 
Another type of thorium-based nuclear reactor, which we are 
focusing on here, is the Thorium Molten Salt Reactor (MSR).  
The Oak Ridge National Laboratory49 in Tennessee first devel-
oped this concept.  The earliest models were built in the U.S. 
during the 1960s – one of them operated from 1965 to 1969.  
India has embarked on a three-phase program with bullish ob-
jectives for construction; while the Czech Republic is active in 
research.  But it seems China, in collaboration with Oak Ridge 
and others, may be on track to “build a small 2 to 10 megawatt 
research reactor.”50  
 
MSRs are far safer than conventional nuclear reactors that use 
solid fuel rods.  MSRs use liquid fuel that neither overheat nor 
melt down.  They have freeze plugs at their bottom that melt 
following an increase in heat inside the reactor and allow the 
liquid fuel salts to drain out into the emergency cooling tanks.  
In addition the reactive behavior of the fuel salt operates to 
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regulate the nuclear reaction.  While dropping temperatures 
cool the salt and intensify the nuclear reaction to generate heat 
and produce power; rising temperatures heat the salt up and 
slow down or even stop the nuclear reaction. 

 
The Thorium Molten Salt Reactor51 

 

MSRs also do not pose the same long-term dangers of storing 
nuclear waste that occurs with conventional reactors.  Typically, 
when the uranium inside the solid ceramic fuel rods splits (fis-
sions) and releases certain gases, these ceramic rods then be-
come susceptible to cracking.  These ceramic rods must then be 
replaced even though they still contain un-used radioactive el-
ements called actinides.52  If not recycled, actinides in these 
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quantities when buried remain radioactive for thousands of 
years.  By contrast, the gases produced in MSRs by-pass to an 
off-gas unit, where they are cooled and removed.  As a result, 
the liquid fuel is not affected by the gases and can remain in the 
reactor and continue to split until nearly all the actinides inside 
them are fully used.  In these far reduced quantities, the remain-
ing actinides are radioactive for only 300 or less years.53   
 
Finally, because these actinides are nearly fully used, MSRs gen-
erate a tremendous amount of energy.  To give you a sense of 
how efficient they are and how much energy they produce, 
consider:  only 3.2 kilograms of fission fuel per day (a little less 
than eight pounds a day) is needed to fuel a MSR power plant 
that would provide 1,000 megawatts of electricity.  Assuming 
one megawatt of electricity serves an average of 650 homes; 
1,000 megawatts would provide enough electricity for 650,000 
homes – from just eight pounds of thorium fuel salt.   
 
Or, with just one gram (about one third of an ounce) of natural 
thorium, a MSR can produce the same amount of energy gen-
erated by 250 grams or 551 pounds of natural uranium (before 
enrichment) in light water reactors.   
 
As a last example, 1,000 kg (2,204 pounds) of natural thorium 
in a MSR can produce enough electricity for one year for a city 
of one million.  7.3 million pounds of coal would be needed to 
produce this amount of energy! 
 
The construction of MSRs and the technology they use also 
cost far less to build than conventional reactors given their 
simplified construction, fewer parts, less expensive safety sys-
tems, modular construction and simplified fuel and waste han-
dling.   They also “load follow’’ or back up the fluctuating 
supplies of wind and solar.  MSRs do not need to ramp-up to 
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generate electricity unlike gas plants, which use as much natural 
gas when ramping-up as being kept on all the time.54 
 
GEOTHERMAL ENERGY  
 

 

Geothermal technology harnesses the Earth’s heat. Just 
a few feet below the surface, the Earth maintains a 
near-constant temperature, in contrast to the summer 
and winter extremes of the ambient air above ground. 
Farther below the surface, the temperature increases at 
an average rate of approximately 1°F for every 70 feet 
in depth. In some regions, tectonic and volcanic activity 
can bring higher temperatures and pockets of super-
heated water and steam much closer to the surface. 
Three main types of technologies take advantage of 
Earth as a heat source: ground source heat pumps, di-
rect use geothermal and deep enhanced geothermal sys-
tems.  Geothermal energy is considered a renewable 
resource.  

 
Ground source heat pumps and direct use geothermal 
technologies serve heating and cooling applications, 
while deep and enhanced geothermal technologies gen-
erally take advantage of a much deeper, higher tempera-
ture geothermal resource to generate electricity. 

EPA55 
 

 
The Dutch are using one such form of deep and enhanced geo-
thermal system to provide geo-thermal heating and cooling 
called ATES (Aquifer Thermal Energy Storage).56  In this pro-
cess, they drill down about 100 meters (300 plus feet) to access 
the underground aquifer water.  Their renewable energy tech-
nology uses the difference in temperature of surface water and 
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the constant temperature of the underground aquifer water (of 
57° F) to create energy.   
 
During the summer, the surface water is warmer by 15° F than 
the aquifer water temperature; and during the winter the sur-
face temperature is colder by 15° F than underwater.  This 
temperature difference is used to create electrical energy, which 
is delivered through a ground source heat pump to thousands 
of buildings in the Netherlands.  The government there has 
even created underground heat maps that monitor and distrib-
ute energy among the various buildings utilizing ATES.  
 
Research is also showing that ATES can clean or “remediate 
polluted groundwater ten times faster than existing technolo-
gies.”57 As in a washing machine the “contaminated groundwa-
ter moves back and forth in the [ATES] underground tubes 
used for thermal storage” allowing micro-organisms to “eat the 
contamination attached to the contaminated soil particles.”58 
 
In the application of this technology to places like NYC and 
throughout the states of New York and New Jersey, an ideal set 
of conditions is needed to utilize ATES such as relatively easy 
to drill subsurface geology to reach water hundreds of feet un-
derground.  We also see, depending on what part of the coun-
try ATES is being considered, high electric costs in those areas 
may make this technology financially attractive as it in many 
parts of Europe. 
 
A CLOSING ADMONITION  
 
As some of these technologies are still being developed, tested 
and understood, James Lovelock suggests: 
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Until we know for certain how to cure global heating, 
our greatest efforts should go into adaptation, preparing 
those parts of the Earth least likely to be affected by 
adverse climate change as the safe havens for a civilized 
humanity.  In choosing havens safe from serious cli-
mate change, we will need the guidance of the IPCC 
and perhaps they should be tasked to do this. More im-
portantly, we have to stop pretending that there is any 
possible way back to that lush, comfortable, and beauti-
ful Earth we left behind sometime in the twentieth cen-
tury.  The further we go along the path of business as 
usual, the more we are lost.  

James Lovelock59 
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CHAPTER 9  
 THE MEEK INHERIT THE EARTH		

 
The chasm between haves and have-nots in our society, in de-
veloped and developing countries, continues to grow.  History 
teaches us that left unaddressed such chasms lead to violence as 
evidenced during the French Revolution and the two World 
Wars. 
 
What is the advantage of relatively few people having vast re-
sources at the expense of the many having too little?  Should 
we be relying on non-representative monolithic financial insti-
tutions, global banks and corporations, or politicized bureau-
cracies to right the ship?  Or should we all be playing our part?  
Should we be scaling up our collective approach in addressing 
climate change in ways that “champion small, appropriate tech-
nologies” and “empower the many rather than just the few.”60  
What would a more just, inclusive business, economic and la-
bor market look like?  Are there any precedents out there? 
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SMALL IS BEAUTIFUL MODEL 

One of the leading thinkers in this area was E.F. Schumacher.  
As a trained economist, he led the U.K. National Coal Board.  
The excerpt below provides a flavor of his thinking.	

 
 

One of the most fateful errors of our age is the belief 
that ‘the problem of production’ has been solved. Not 
only is this belief firmly held by people remote from 
production and therefore professionally unacquainted 
with the facts – it is held by virtually all the experts, the 
captains of industry, the economic managers in the 
governments of the world, the academic and not-so-
academic economists, not to mention the economic 
journalists.  They may disagree on many things but they 
all agree that the problem of production has been 
solved; that mankind has at last come of age.  For the 
rich countries, they say, the most important task now is 
‘education for leisure’ and, for the poor countries . . . 
the ‘transfer of technology’ . . . . 
 
[The] erroneous view that the “problem of production” 
has been solved . . . .  so egregious and so firmly rooted 
[,] is closely connected with the philosophical, not to 
say religious, changes during the last three or four cen-
turies in man’s attitude to nature. I should perhaps say:  
western man’s attitude to nature, but since the whole 
world is now in a process of westernization, the more 
generalized statement appears to be justified.  Modern 
man does not experience himself as a part of nature but 
as an outside force destined to dominate and conquer 
it.  He even talks of a battle with nature, forgetting  
that, if he won the battle, he would find himself on the 
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losing side.  Until quite recently, the battle seemed to go 
well enough to give him the illusion of unlimited pow-
ers, but not so well as to bring the possibility of total 
victory into view.  This has now come into view, and 
many people, albeit only a minority, are beginning to 
realise what this means for the continued existence of 
humanity. 

E.F. Schumacher61 
 

 
Schumacher saw that man’s relationship with nature and his 
environment had to be restored, and that people on the local 
level had to be engaged in the improvement of their lives.  In 
an earlier article, published in The Observer in 1965, Schumacher 
criticized the transfer of large-scale technologies to developing 
countries that were not in the stage of development to utilize 
them.  He argued instead that it would be more helpful if in-
termediate technologies were provided, ones that were in line 
with the needs and skills possessed by the people of developing 
countries.62 
 
From this notion of “appropriateness” and “local needs” as 
guiding their interventions, he along with others including 
George McRobie, Julia Porter, Alfred Latham-Koenig and 
Mansur Hoda put this concept into practice.  They created “ad-
visory centres” to promote the use of efficient labor-intensive 
techniques, which led to the establishment of the Intermediate 
Technology Development Group (ITDG) in 1966.  The ITDG 
increasingly became directly involved in local projects and suc-
cessfully developed working groups in farming, energy, building 
materials and rural health.   
 
Today, Practical Action, as it is now known, operates seven re-
gional offices handling over 100 projects around the world.63  
Its mission is provided on the next page.   
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PROJECT WORK OF PRACTICAL ACTION64 
 
Practical Action works in partnership with poor people 
and their communities, building on their own 
knowledge and skills to come up with innovative, sus-
tainable and practical solutions. The organisation’s pro-
ject work is based around four international goals: 
 
o Energy access - sustainable access to modern energy 

services 
o Food and agriculture - sustainable systems of agri-

culture and natural resource management that pro-
vide food security and livelihoods for the poor 

o Urban water and waste - improved access to drink-
ing water, sanitation and waste services for the poor 

o Disaster risk reduction - reduced risk of disasters 
for marginalized groups and communities 

 

 
At some point soon if we have any hope as a species of surviv-
ing the full effects of climate disasters, we will have to decide if 
we are nasty and brutish as Sir Thomas Hobbes believed in his 
classic book, The Leviathan, deserving the end of our species; or 
whether we are deserving to be lifted by each other.  In either 
case, the earth will adjust, as it has in for millennia, with or 
without us.  Our book cover may appear to draw this caution-
ary note from The Leviathan by depicting grasping hands.  But 
our hands move towards each other and within them they hold 
humanity.   
 
Schumacher saw for us an economic framework that gives in-
dividuals a central role and situates production at a local site 
rather than farmed out to various distant locations for cost sav-
ings.  Allowing individuals within the community to experience 
the satisfaction of producing things in their entirety, in ways 
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that reduce the cost of transporting and using distant materials, 
allows for a more meaningful method of production.  Localiz-
ing work also allows for workers to live closer to their homes, 
so they can spend more time with their families and participate 
in their communities, rather than having to travel or commute 
for long hours.  For this reason, we support those cities that 
offer an ecosystem of employment opportunities, public transit, 
schools and a sustainable, resilient quality of life.  
 
Eric’s oldest friend, Michael Shuman, has been advocating lo-
calization of our economies and politics for over 30 years.  He 
has written nine books on the subject!  In Local Dollars, Local 
Sense, he argues for American investors to move their money 
from Wall Street to Main Street.  Shuman points out that locally 
owned businesses comprise more than half the economy.  They 
also generate profit rates that equal or exceed those of Fortune 
500 companies.  For over a decade, they have competed suc-
cessfully to maintain their share of jobs and output (also called 
market share).  And still, investors have systematically shunned 
them. 
 
Consider, as he has, the potential impact of moving half of our 
financial capital into the local half of the economy on jobs, in-
come and wealth.  Currently there is about $50 trillion in 
stocks, bonds, mutual funds, pension funds and insurance 
funds.  A portion of that invested in Main Street businesses 
would strengthen communities of all sizes and benefit a much 
broader spectrum of our society.  
 
These thinkers and these precedents – past and current – pro-
vides us with some of the tools to start rebalancing our econo-
my and business practices towards a Small is Beautiful model, 
one which places greater consideration on the role of the indi-
vidual in the production of goods and services, and allows that 
individual to see and benefit from the fruits of such labor.   
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CHAPTER 10  
 WHAT IF WE DON’T GET OUR 

ACT TOGETHER? 

Another coastal city, Miami.  Source: Arlen Stawasz.!
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How bad is it?  The short answer is that it is much worse than 
most people know and it will most probably get worse in the 
coming years and decades. What are the consequences? 
 
Among the casualties of climate change are the decline of sev-
eral species like the orange-spotted filefish totally dependent on 
coral reefs; polar bears being forced to find other food sources 
on land as the arctic sea ice retreats;65 adélie penguins living on 
krill whose numbers are falling as their habitat under the Ant-
arctic seas ice retreats; and North Atlantic cod whose ecosys-
tem in the northeastern coast in North America has changed.66  
Then there are the reductions in the number of bees world-
wide, whose role in our food supply is critical:  “bees are re-
sponsible for one out of every three bites of food we eat.”67  
 
Global warming is adversely affecting the food producing  
areas of our country as in California.  The other night as Eric 
was enjoying a mid-night snack of Maranatha Almond Butter 
made with California Almonds, it dawned on him that almond 
production may soon be a thing of the past because of the wa-
ter crisis.  The enormous demands of growing these types of 
food on decreasing supplies of water in a desert-like climate will 
force government officials and legislators to allocate the use of 
water among equally essential needs:  water for drinking, water 
for growing food and water for producing energy.  Leaders 
with the wisdom of King Solomon have to be ready to make 
such difficult decisions.  
 
Fresh water is so important to our lives that it bears repeating: 
we need water for our sustenance, food production and energy 
production.  It is not infinite in supply as evidenced in Califor-
nia’s droughts and other desert environments.  We must be-
come more judicious in how we develop our communities 
given their effect on water consumption, for example, promot-
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ing sustainable communities within the desert (oases of sustain-
able living) over unsustainable forms of suburban sprawl.   

 
Normally during winter, the Los Angeles River is replenished –  

not so this year. Source:  Arlen Stawasz (2016) 

 
A SHIP CALLED EARTH  
 

There are no mere passengers aboard United Spaceship 
Planet Earth.  We are all crew.68  

Buckminster Fuller 
  

This quote reminds us of the invisible boundaries that divide 
our countries and limit our ability to address the many social, 
economic and environmental stressors.  These are boundaries 
that climate change does not recognize. 

In “this ship,” sadly, many perceive they are entitled to occupy 
certain sections, or only to do certain tasks.  Some even believe 
they own parts of “this ship.”  Meanwhile, the ship’s upkeep 
and maintenance have been sorely neglected.  But we can  
learn what it will take to address and cope with the effects of 
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flooding from the efforts being taken in The Netherlands  
and, by contrast, what is at stake in human lives being lost in 
Bangladesh.  
 
NETHERLANDS:  A SHIFT IN POLICY   
 
This section comes from work done by our colleague Arlen 
Stawasz of the architectural firm, Perkins+Will.  The Nether-
lands – a country slightly less than twice the size of New Jersey 
– has developed an expertise on how to live and work with  
water.  
 
Much of the country falls into “low and flat lands in the west 
and north, and the higher lands with minor hills in the east and 
south.”69  Nearly half of the low and flat lands have an eleva-
tion of less than 1 meter or 3.3 feet above sea level, with much 
of the surface below sea level.70   
 
In 1953, a major storm flooded the southern part of Holland, 
the Netherlands, and killed 1,863 people.  This flood was con-
sidered the worst in Dutch history.  It resulted in a coordinated, 
concerted and significant strengthening of coastal defenses.  
The Dutch spent billions of euros (where one euro is almost 
equal to one dollar) building a protective system called the Del-
ta Works – a comprehensive system focused on “keeping the 
water out.”  With an annual 7 billion euro budget, this program 
employs over 20,000 individuals.  Their operations span 4,000 
pump stations and oversee close to 14,000 kilometers (8,699 
miles) of dams and dikes.  
 
They intended that their strategy of “keeping the water out” 
would resolve the many water threats that the Netherlands fac-
es:  increased precipitation, sea level rise, sinking land and saline 
intrusion into their crops and agriculture.  Instead the Dutch 
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have discovered this is a losing battle.  The more they try to 
control the water, the more it controls them.  
 
As a result they have shifted their approach to “making room 
for the river.”  Under this approach, the Dutch are incorporat-
ing into land ownership, the concept of giving the land back to 
nature and building the earth’s natural systems.   A Dutchman 
once said, “it can take me 5 years of my life to build a bridge 
over the river, but it will take me the rest of my life, to keep the 
river underneath the bridge.”   
 
Today the Netherlands is developing a collective consciousness 
of learning to live with nature’s water systems, and turning the 
negative threats and vulnerabilities into a productive economy 
built on its ecology.  This is about giving back what they once 
thought was theirs.   
 

 
The Netherlands. The Maeslantkering Storm Surge Barrier Delta Works 

Source:  Arlen Stawasz 
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BANGLADESH: WATER INUNDATION  
 
By contrast, Bangladesh has lost many people to – and millions 
have been rendered homeless by – the damaging impact of its 
many water-related risks.   
 

 
An image of some children displaced by climate change  

in Dhaka, Bangladesh. Source: Arlen Stawasz 
 
“Roughly 80% of the landmass is made up of fertile alluvial 
lowland”71 called the Ganges-Brahmaputra Delta or Bengal 
Delta.  Here most of its elevations are less than 10 meters or 
33 feet above sea level.  Filled with over 700 rivers that criss-
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cross throughout the country, the Bengali Delta is considered 
the most delicate and diverse ecological system in the world.  
For this reason it is also known as the Green Delta.  The rivers 
that flow from the Himalayan Alps are considered the country’s 
bloodline.  Yet, the increase of unmonitored factory and chem-
ical pollution and contamination in the water systems are de-
stroying these environments.  
 
Bangladesh also faces cyclones, river flooding, monsoon rain-
fall, water logging, water contamination and the chronic stress 
associated with sea level rise.  In 1970, the worst cyclone in 
Bengali history resulted in over 550,000 casualties.  In 1991, the 
country had another cyclone hit the coast, which resulted in 
over 150,000 casualties with millions of dollars lost in destroyed 
land assets.  In 2007, Cyclone Sidr hit the coast killing about 
3,500 people.  These storms are not only killing people and de-
stroying properties; they are causing human migration and re-
settlements into some of the most densely populated cities on 
the planet like Dhaka.72  This is one of the “ground zero” areas 
for climate change; and it is only getting worse. 
 
Today, approximately 10 million people are homeless in Dhaka, 
the city capital of Bangladesh.  Nearly 7 million of these home-
less people have been displaced by climate related disasters.  
Some 25 million people are projected to be homeless in this 
country by 2025 – this only eight years from the publication 
year of this book!  Almost 10-20% of villagers migrate away 
from the coast each year; while 50% of the population in Dha-
ka lives in slums.  Living conditions are difficult with health and 
wellness being major issues.  There also does not appear to be 
government solution for the refugees affected by climate 
change.  
 
With the number of people being displaced by climate related 
disasters around the world on the rise, from far too much water 
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or not enough, how many more lives do we have to lose before 
we can really learn to live with the planet, instead of working 
against it? 
 

 
Image of the Bengali Delta.  Source: Google Stock Photos 
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CHAPTER 11  
PLAN RELOCATION / PLAN R		

 
THE HUMAN CONDITION  

 
We humans find it difficult to think beyond our lifetimes, 
which is why many cannot grasp the full disastrous impact of 
climate change on our way of life.  With the personal difficul-
ties each of us and our families face, we find it challenging to 
understand and empathize with situations other than our own –  
this includes different locations as well as different set of  
circumstances.   
 
If we cannot marshal the collective will and collective action in 
this country and the world to put into effect Brown’s Plan B – 
“Save the Civilization” through a green economy – we will 
need a contingency plan to protect our species.  Our Plan Relo-
cation is that alternative plan.  Even if you do not believe in 
climate change, the existence of flood and drought zones on 
our planet will force millions of vulnerable people to relocate.  
We want to be ready with sustainable and resilient communities 
on “higher ground.”   
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With the projected widespread increase in demands upon na-
tional governments to fund future disasters, municipalities and 
their residents should not assume that, in the future, such funds 
would be available.  In fact, by one measure of future viability, 
the National Flood Insurance Program run by FEMA already 
owes the U.S. Treasury $23 billion.73  This program had been 
intended to be self-funding through policyholder premiums, 
but the “catastrophic hurricanes Katrina in 2005 and Sandy in 
2012 caused so much damage that the program could not pay 
for it all.”74  Instead after Katrina, Congress had to increase 
FEMA’s borrowing authority from $2 billion to more than $20 
billion and then, after Sandy, to $30 billion.75   
 
By another measure, residential property taxes are insufficient 
to provide municipalities with a cushion needed to recover 
from the effects of extreme weather events.  Such disasters only 
reduce and stress their revenues as businesses close down and 
tourism declines along with an increase in demand for public 
services like cleanup, homeless shelters, temporary housing, 
food pantries, clothing, medical supplies and emergency 
healthcare.     
 
Municipalities will have to consider strategies to decrease their 
vulnerabilities by investing in resiliency and hardening infra-
structure.  They will likely also have to increase property taxes; 
reduce operation costs through a combination of decreased 
municipal services and out-sourcing; and even decide upon 
managed retreat from their coastal or drought-ridden areas.   
 
But no one, no economist, public official or businessperson, 
can easily account for the difficult personal and emotional im-
pact to the affected residents, some of whom have been living 
in these areas for generations. Still as difficult as these conver-
sations and decisions will be, we must demand that our gov-
ernment officials exercise the leadership and have the courage 
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and foresight to begin the necessary action now.  We provide in 
Appendix E one approach to how policymakers can analyze the 
costs / benefits to climate resilience projects and better make 
capital budget decisions within this new environment. 
 
MARKING TIME   
 
Let’s start with some of our pivotal dates, call them milestones 
for the future of the human race: 2020, 2035, 2050, 2080 and 
2100.   You may also want to read Gwynne Dyer’s take on fu-
ture scenarios and what might occur in his book Climate Wars.  
 
These dates are keyed to keeping global warming from increas-
ing beyond an extra 2° C (about 3.6° F).  In addition to this 
commitment, the 195 countries in the Paris Agreement would 
also work towards a reduced warming of 1.5° C (about 2.7° F).   
 
Some experts like Scott Barrett of Columbia University, who 
served on the U.N.’s Climate Panel, believe the 2° C target was 
chosen “more for political reasons than for true scientific rea-
sons. . . [so] countries could agree on a collective target, that 
that would mobilize the action needed to get the whole world 
to act together.”76  A warming of 2° C would result in longer 
droughts, more intense heat waves, big disruptions to the world 
food supply, sea level rising by several feet, flooding of many 
coastal communities in the U.S. and, potentially, large migra-
tions of people from countries like Bangladesh, India and  
Vietnam.77 
 
The second target, 1.5° C, in the Paris Agreement reads as an 
“aspirational” objective.  But the inclusion of this second num-
ber, we think, reflects the belief by many scientists and climate 
experts that 2° C is not enough.  The United Nations Frame-
work Convention on Climate Change (UNFCCC) and others, 
instead, believe that 2° C should be established as “an upper 
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limit, a defense line that needs to be stringently defended, while 
less warming would be preferable.”78  In addition, many like the 
International Energy Agency see that we have only a 50% 
chance of achieving this hard stop at 2° C.  They reason why 
not increase the probability of reaching this objective by lower-
ing the target to 1.5° C.79   
 
To achieve these two targets with varying levels of probability 
or desire, the Oil Change International here prescribes the 
needed actions.80  We’ve organized their milestones by year and 
have added some helpful commentary.  You will see ambiguous 
phrases like “a high certainty,” “medium chance” or “good 
chance” as all falling short of a guarantee.  And all these dates 
occur not so distant in the future in the lifetimes of our Millen-
nials and Post-Millennials.  
 

 

NOW For a 66% chance of achieving the 2° C 
target or a 50% chance of achieving the 
1.5° C target “global emissions must peak 
and begin declining immediately.”  This re-
quires adopting a policy of carbon neutrality 
or a net zero carbon footprint. 

 
2026  A high certainty of avoiding a warming of 

1.5 ° C requires net zero carbon footprint. 
 
2050 A medium chance to avoid a warming of 

1.5 ° C requires net zero carbon footprint. 
 
2065 A good chance of avoiding a warming of 

2 ° C requires net zero carbon footprint. 
 

 
With this in mind, we see the following as important years. 
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2020 The year that the Paris Agreement / COP21 
has developed countries transfer $100 bil-
lion annually to developing countries for 
climate adaptation.   

 

The target date under Brown’s Plan B for 
reducing 80% of carbon emissions to keep 
the rise of CO2 from reaching 400 ppm in 
2020 – except we are already currently at 
400  ppm. 

 
2035 Based on current 400 ppm, if we are not 

successful in Brown’s Plan B, we will be at 
450 ppm, at which point we only have a 
50% chance of avoiding catastrophic global 
warming where average global temperature 
rises beyond 2° C.81   

 
2050 Projected human population reaches 9 bil-

lion. The sea level rise is expected to in-
crease exponentially after this year especially 
if ppms are not stabilized or reduced.  Un-
der current plans, majority of world is trying 
to reduce 80% of our current carbon emis-
sions by this year. Food, water and energy 
supply issues may be a top priority. 

 
2080 How exactly climate feedbacks influence sea 

level rise remains to be seen but they can 
very well cause SLR to accelerate exponen-
tially in the years that follow 2050.  If so, 
human misery will be rampant by this time.  
Human migration will likely become a na-
tional and global priority.  
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2100 This new century will likely present a very 
different world than we know today.  
Should the projected events follow the 
timetable and trajectory of global warming 
that sea level experts predict, by the 22nd 
century Plan Relocations of the type we 
propose will be required – but on a massive 
scale.  At the same time, more definite ex-
plorations of other planets for possible mi-
grations may also be needed. 

 

 
AREAS VULNERABLE TO CLIMATE CHANGE   

 
Standard & Poor’s identified five countries and their economies 
as being most vulnerable to the effects of climate change.  In 
particular they looked at the role that agriculture plays in the 
country’s gross domestic product and the vulnerability index  
as developed by the Notre Dame University Global Adapta- 
tion Index (Notre Dame Adaptation Index).  These five  
countries are Cambodia, Vietnam, Bangladesh, Senegal and 
Mozambique.82   
 
From this Notre Dame Adaptation Index, the majority of Afri-
ca and South Asia including China are considered the most 
vulnerable and least ready to handle climate change.83  Their 
vulnerability stems from the “potential impact of climate 
change on [their] food, water, health, ecosystem service, human 
habitat and infrastructure.”84 
 
Most of the developed countries are less vulnerable and  
better prepared to cope with the impact of climate challenge.  
Still some cities within Europe, Canada, the U.S. and Latin 
America are vulnerable to “sea-level rise, extreme precipitation 
and drought, urban heat islands and changes to average tem-
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perature and precipitation.”  These vulnerable areas include 
Cartagena, London and Rotterdam – though considerable 
measures are being taken in some of these areas to increase 
their resiliency.  
 
Within the U.S., the top 10 cities by order of being most  
vulnerable are:  New Orleans, Minneapolis, Las Vegas, the 
coastal areas of Lower Manhattan and Brooklyn, Kansas  
City, Boston, Denver, St Paul, Washington D.C. and Philadel-
phia.85  And while Miami is widely reported as being the most 
vulnerable, it is ranked as being the 19th most vulnerable U.S.  
city given other factors considered by experts at The Weather 
Channel.  Still some scientists believe Miami’s “layers of lime-
stone, porous rock that doesn’t prevent water from infiltrat-
ing,” and the “flooding there could eventually make much of 
the city unlivable.”86  
 
Many scientific studies indicate that the area between the Trop-
ic of Capricorn at the southern hemisphere to the Tropic of 
Cancer, its northern counterpart, will become a desert.  This 
process will trigger, we believe, a human migration from south 
to north that constitutes The Great Climate Diaspora at some 
point soon. 
 
In the long run, when factoring in sea level rise, many experts 
calculate nearly 40% of the world population will be affected.  
To put this in perspective, India and China account for nearly 
40% of the world population and their coastal areas are ex-
tremely vulnerable to sea level rise.87  
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The Julia Tuttle Causeway leading to Miami Beach surrounded  

by water.  Source:  Arlen Stawasz 

 
WHERE TO MOVE PEOPLE  
 
Future decisions as to where people should be relocated, or in 
which cities and communities to invest and further develop as 
relocation areas should start with a consideration of their future 
sea level rise (SLR).  The amount of SLR can range anywhere 
from 1 foot to 6 feet by year 2100 according to most scientist 
predictions.  Where in this range the sea level rises will depend 
on how fast the polar ice caps melt.  
 
If and as the polar ice caps melt quicker than estimated, posi-
tive feedbacks or secondary actions can accelerate the melting 
with the effect of increasing the amount of SLR.  For example, 
the world’s largest peat bog – a massive region of permafrost 
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peat bog formed 11,000 years ago at the end of the last ice age 
– in Western Siberia is melting.  As its permafrost melts it caus-
es a positive feedback of releasing, over decades, large quanti-
ties of methane – a heat trapping, greenhouse gas. 
 
These positive feedbacks can become tipping points where “a 
small change can have large, long-term consequences for a sys-
tem.”  Timothy Lenton lists such various positive feedbacks as 
permafrost melting and collapse; increasing absorption of solar 
radiation that is heating and melting the bottom of the sea ice; 
atmospheric circulation bringing warm air and warm ocean cur-
rents from the Atlantic into the Arctic; continued melting at the 
margins of the Greenland Ice Sheet; and warming ocean waters 
and longer snow-free seasons.88  How these feedback relation-
ships trigger and accelerate climate change and the melting of 
the polar ice caps and ice sheets is complicated.  But the takea-
way here is that increased warming at the poles and accelerated 
melting of the polar ice caps will likely cause the SLR to be 
massive – up to 200 feet by some scientific estimates – as the 
Antarctic sea ice significantly melts.  
 
We have begun evaluating the ability of locations like Austin, 
Atlanta, Ashland and Asheville in the United States to accom-
modate increasing populations. Many other locations through-
out different areas of the country and the world should  
be identified to plan for The Great Climate Diaspora.  The  
NRF has developed and is using the following criteria as a 
threshold initial analysis for identifying ideal locations to re-
locate populations. 
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Criteria for Ideal Relocation Sites 
The Natural Resilience Foundation 

 

Elevation Seek sites at an elevation of 100 meters 
or about 330 feet above sea level.  See 
Appendix C that provides elevations of 
U.S. cities. 

 
Water Seeks sites where clean and fresh water 

is available. 
 
Air  Seek sites where clean air exists. 
 
Food Seek sites where food can be locally 

grown. 
 
Energy Seek sites where energy can be generat-

ed or harnessed without reliance on a 
centralized grid. 

 

Mass  
Transit Seek sites where there exist oppor- 

tunities for sustainable development, 
namely an existing mass or public transit 
infrastructure, as well as pos- 
sible infrastructure for mass use of 
electric cars.89

 

 
Flat Land Sites with plateau-like land able to  

accommodate multi-million people  
settlements. 
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Receptive Governance 
  An accommodating, receptive socio, 

economic and political environment that 
allows the municipality to act quickly 
and decisively. 

 
Conscious and Aware 
 A socio, economic and political envi-

ronment that when carrying out the  
establishment of these relocation cities 
and communities will, for example,  
utilize the principles of triple bottom 
line accounting to factor in the financial, 
social and the environmental impact of 
all technologies, building materials and 
development decisions. 

 

 
RETREATS AND MOVEMENTS  
 
Some cities and communities exist in low-lying elevations 
where they are at, close to or below sea level; other areas suffer 
from constant flooding; and still others have their coastal bor-
ders of land being claimed by the sea due to coastal erosion.  In 
these situations, managed retreat (also known as managed rea-
lignment) requires such populations to leave, remove whatever 
coastal barriers or protections exist to allow the sea to reclaim 
these areas.  There are also areas – as in Canada, Siberia and the 
Nordic countries – where land once under huge ice sheets is 
rebounding or rising in a process called isostatic rebound.  Here 
managed retreat may also be necessary.  
 
Leading thinkers and scientists like Klaus Jacob of Columbia’s 
Lamont-Doherty Earth Observatory speak of “nomadic infra-
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structure” and other innovative methods to accommodate 
changing weather patterns in developing (and perhaps even de-
veloped) countries.  Jacob’s nomadic infrastructure could be 
moved as sea level rise encroaches on their current terra firma.  
A landscape architect who teaches at the University of Pennsyl-
vania, David Gouverneur, speaks of informal settlements 
through what he terms as  “landscape armatures.” For some 
time now, the Dutch as well have incorporated movement 
through floating foundations90 in their arsenal of strategies. 
 
These concepts represent an evolution in the way we define 
how we live and what constitutes community, in ways that are 
flexible and adaptable to the environment. 
 
In The Great Climate Diaspora, the general migration is going 
to be from southern regions northward:  from Latin American 
countries to the U.S. and Canada, and African and Middle 
Eastern nations to Europe. As a result, it is conceivable that 
areas like Greenland will become habitable, even resilient in the 
face of the climate change.   
 
NEW FRONTIERS:  GREENLAND AND FRESH 
WATER HARVESTING 
 
You should know that in Greenland, there is an independence 
movement from Denmark, the country that currently “owns” 
Greenland.  Greenlanders also hope that oil drilling will pro-
vide them with the necessary financial resources to become and 
remain independent from Denmark.   
 
With “water” becoming the new “oil,” what if, instead of drill-
ing for oil, Greenland harnesses the fresh water released from 
its melting glaciers and ships it to drought areas like California 
and other southern locales? 
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Could we apply the same level of energy, creative thinking and 
tremendous resources that we use to extract and transport fos-
sil fuels to instead transport fresh water over large distances?  
Can we access the technological and transport methodologies 
to meet the growing (increasingly desperate) demand in 
drought areas with the fresh water that will be displaced when 
the ice melts as well as unlocked from the melting ice?   
 
Experts project that fresh water will soon become the most 
precious commodity on our planet.  Intense competition for 
fresh water will be driven by three sectors: energy, agriculture, 
and humans and animals for sustenance.  Given the essential 
nature of water to our lives, managing it under free-market 
principles and market competition may not result in the most 
efficient or fair allocation.  Motivated by profit, institutional, 
corporate and private investors will likely buy up fresh water 
sources and sell it to the highest bidder.   
 
It is conceivable that water for growing vineyards and almonds 
may even win over the water drinking needs of the poor, when 
it pays more to cultivate vineyards and almond fields.  Increas-
ingly water will be treated as a commodity, traded over the 
stock market and become subject to speculation, water-banking 
and derivative trading.  
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CHAPTER 12  
 EPPS SYNDROME AND  

ITS ANTIDOTE	
 
As we develop climate resilience, we must be willing to engage 
and understand those who exhibit what we call the EPPS Syn-
drome – a set of symptoms displayed by certain people when 
discussing climate change.  You can diagnosis the EPPS Syn-
drome when someone (1) refuses to discuss the potential rami-
fications of climate change, (2) refuses to understand climate 
change, (3) holds on to pre-conceived notions even when facts 
say otherwise, or (4) parrots statements by media figures.   
 
Perhaps the EPPS Syndrome arises from a deep emotional at-
tachment to where the individual lives, and discussing climate 
change raises the painful possibility of having to relocate in the 
event of a major disaster.   
 
In this way, our current perspectives toward our economy, pol-
itics, psychology and sociology may be limiting our capacity to 
cope with the large-scale dislocations that extreme weather 
events will bring.  We believe, however, a shift in these perspec-
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tives – an EPPS Shift – can give us the opportunity to structure 
our future communities into equitable, sustainable and resilient 
ones.   So, what kinds of shifts along these various dimensions 
should we consider?  
 
ECONOMIC ASPECTS   

As the United Nations has rightfully pointed out in numerous 
occasions, there is no reason that any of our world population 
should be living in poverty.   
 
The underlying reason, among other factors, for existing pov-
erty is an inefficient allocation of resources, which can occur in 
market and mixed-market economies.  Joaquin sees food, clean 
water and clean air as well as services such as education, skill 
development and healthcare as being so essential and funda-
mental to life and societal participation that they should be 
considered as “essentials.” 
 
One shift in this economic framework would be to identify 
what constitutes an “essential” where its provision is so vital 
for a fair and dignified standard of living and necessary for a 
stable society.  The challenge would be to fashion a system that 
gives individuals access to such essentials while ensuring that 
providers and suppliers are compensated. 
 
A second shift would be to utilize this essential-based frame-
work in negotiating collective arrangements between developed 
and developing countries.  Developed countries could agree to 
transfer such essentials to developing ones, where in exchange 
developing nations would limit their populations to stem over-
population in areas that simply cannot support such numbers.  
The economic justification for having many children in poor 
countries, which once had its rationale in an agrarian, agricul-
ture economy, has given way to more urbanized societies with 



________________ A CALL TO ACTION  105	
	
	
	
	

their production methods now mechanized.  And in many are-
as, climate change is further constraining food supplies.   
 
In a recent update from the New York Times, the droughts in 
“Lesotho, Malawi, Mozambique, Swaziland, Zambia and Zim-
babwe”91 were brought on by an “extremely warm El Nino 
event, which came on top of a larger drying trend in the last 
few decades in parts of Africa.”92 The result:  families “slowly 
starving because rains and crops have failed for the last few 
years” and “reduced to eating cactus and even rock or ashes.” 93   
 
A third shift in our economic systems would be to factor in the 
“true cost” of all goods, services and commodities through tri-
ple bottom line accounting.  In this way the costs of produc-
tion, manufacturing and transport on the environment as well 
as the costs of utilizing raw materials and natural resources as 
water, air, food, precious metals would be reflected.   
 
A fourth shift is a consideration of universal income or univer-
sal jobs as a bridge between our current monetary-based world 
economy and a more resource-oriented society.  Universal in-
come or universal jobs can also be utilized in instances of mas-
sive dislocation and to “seed” the establishment of new 
communities.  In such scenarios, displaced and relocated indi-
viduals would receive a sufficient income with which to start 
their lives. Such a framework can incorporate the need for basic 
income and the opportunity to undertake entrepreneurial en-
deavors and take on additional employment.  
 
The New York Times reported that the Finnish Government is 
piloting a program of universal income to address, in part, the 
impact of thousands of skilled engineers laid off by Nokia.  In 
this pilot program, the government will be considering the fol-
lowing issues.   
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“Will more people pursue jobs or start businesses?  
How many will stop working and squander their  
money on vodka?  Will those liberated from the time-
sucking entanglements of the unemployment system 
use their freedom to gain education, setting themselves 
up for promising new careers?  These areas of inquiry 
extend beyond economic policy, into the realm of  
human nature.”94  
 

 
We believe in the face of climate disaster threatening multi-
millions of people, the little that will be asked of everyone is 
worth saving humans as a species.  Or put another way, even  
if more than a little is asked of everyone, it should be worth it 
to protect and preserve life.  But where our existing systems 
appear to serve a mere few, we need to summon the courage to 
ask the difficult questions, and collectively as a people decide 
what really matters to us.  Then with the will to act, aided by 
innovation, technology and creativity, this EPPS Shift can  
occur. 
 
POLITICAL ASPECTS   
 
The first time a hard decision of undertaking managed retreat 
or relocating affected populations comes, as in the refortifica-
tion of New Orleans in the aftermath of Hurricane Katrina, 
such a possibility is generally not raised, or like the “elephant in 
the room” is avoided.  New Orleans post-Katrina illustrates the 
competing social, economic and political concerns where an 
expedient (even if ultimately more financially expensive) solu-
tion wins over long-term sustainable or resilient alternatives.  
 
The average elevation of New Orleans is between 1-2 feet be-
low sea level, with some areas only being as high as 20 feet 
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above sea level as at the base of the river levee in Uptown.  
Other areas lie as low as 7 feet below sea level as in the farthest 
reaches of Eastern New Orleans.95  More starkly, “70 percent 
of its population” lives in a floodplain.96   
 
The Army Corps of Engineers spent “$14.5 billion on fortifica-
tions to protect some 900,000 people living in the toe-tip of 
Louisiana”97 – that figure was as of August 18, 2015.  Admit-
tedly, “the ring of protection around New Orleans is a vast im-
provement over the old system of federal levees and flood walls 
that failed catastrophically during Katrina.”98  But the Corps 
refers to this ring of protection as a “risk reduction system,” as 
they “didn't want the public to be deluded into thinking that 
they were protected, that they're safe, that once we have a sys-
tem that was complete they were relieved from any risk of 
flooding.”99 
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How homes in the southern tip of Louisiana, unprotected by levees, are often built on stilts or 

elevated.  Source:  Arlen Stawasz 

So, another opportunity came to revisit the wisdom of man-
aged retreat and relocation.  It came in a different area when 
Superstorm Sandy devastated the Rockaways in New York City 
and a very thin strip of land surrounded by the Jamaica Wildlife 
Preserve.  Governor Andrew Cuomo offered “to spend as 
much as $400 million to purchase homes wrecked by Super-
storm Sandy, have them demolished and then preserve the 
flood-prone land permanently, as undeveloped coastline.”100   
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Portion of the levee prior to Katrina, about 20 feet high.   

Source:  Arlen Stawasz 
 
Ultimately, most homeowners preferred to stay in the area and 
build back their homes.  Continuing to press the point of buy-
outs for a managed retreat remained too much of a “hot pota-
to” especially for residents who simply love the Rockaways.  
Such love cannot prevent that at some point in the future this 
entire area will be reclaimed by nature and simply become part 
of the Jamaica Bay wildlife preservation area.
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Post-Katrina, elevated homes in New Orleans.  Source:  Arlen Stawasz 

PSYCHOLOGICAL ASPECTS  

Quite justifiably the notion of having to relocate, surrendering 
to managed retreat proved to be just too traumatizing as we 
saw in Princeville and the Rockaways.  But like it or not the 
necessity of relocating will present itself somewhere in this 
country and many parts of the world at some point soon.  By 
then many will not have the luxury of a choice or avoiding the 
psychological trauma.    
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The Dutch have much to share on this topic and perhaps we 
can learn from them.  They have been relocating people out of 
flood situations as most of their land is situated below sea level.  
In fact, it is Dutch government policy that every citizen be af-
forded the cost of relocation.  Those who remain in the area 
will be living without government support and services once 
that area is deemed a stranded asset.  The Dutch have learned 
that some things are better off not litigating and fighting over; 
and once they have made a decision over areas being flooded 
or underwater, they adhere to that decision and move forward.   
 
SOCIOLOGICAL ASPECTS   

 
After the managed retreat and relocation effort, we must con-
tend with the question:  How will those being relocated interact 
as a society?  This is no small concern as the numbers of people 
being forced to relocate because of extreme weather events 
may number in the millions and tens of millions. 

 
 
Consider the numbers of people already living in many coastal 
cities around the world and, even, in the U.S.  Al Gore recog-
nized a “double displacement” of people is occurring: first their 
displacement from rural areas to coastal cities and, second, 
from those same coastal cities to some other place.  We see as a 
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variation of the second displacement, a third potential dis-
placement is in store when cities re-develop areas and current 
inhabitants must move to another place within that city or 
state.   
 
A second concern of sociological importance is what kind of 
communities do we create? At what scale should these com-
munities exist?  Do we simply create new monolithic high-rise 
cities out of flood and drought zones, or in new relocation 
sites?  Well-regarded architect, Vishaan Chakrabarty sees the 
value in hyper-densification of cities with public transit infra-
structure as being ideal sites for promoting sustainable living.  
In Country of Cities,101 he maintains that the more density of 
people housed in a city with public transit, the less dependency 
on automobiles and the greater the opportunities for sustaina-
ble practices.  Indeed, evidence clearly indicates that single- and 
low-density housing units consume far more energy than do 
high-rise and attached buildings.  There is also, Chakrabarty 
adds, the virtue of affordable housing where the costs of con-
structing each unit of housing decrease as you increase the 
number of floors in a building.   
 
As urban planners and architects debate over whether to go the 
way of hyper-density cities as advised by Chakrabarty, or build 
communities on a livable scale, the sheer numbers of people 
displaced or forced to relocate from coastal cities and low-lying 
areas as well as drought-stricken locations will require some 
level of high density developments.  And some of these cities 
will have to be very dense, high-rise cities, indeed.  
 
Only time will tell how people will respond to The Great Cli-
mate Diaspora.  Will inhabitants of vulnerable areas like New 
Orleans, Miami and Cartagena, to name a few, stand their 
ground (so to speak) and not move, or will the threat of perish-
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ing overcome their desire to stay and fear of relocating?  At that 
time, will our legislators and leaders be ready to act?   
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CHAPTER 13  
FROM STRANDED ASSETS TO 

OPPORTUNITIES	
 

A stranded asset is one that is no longer viable due to changing 
economic, social or environmental conditions.  Examples are 
locations that do not have enough water or too much water.  If 
the inability to produce food and the lack of water become ma-
jor issues a place can become a stranded asset with literally no 
future value.   
 
A variation on the concept of stranded assets would be “failed 
states,” which as Brown points out largely exist on the life sup-
port provided by the international community.  This support is 
given to these failed states so as to not to have to relocate the 
people living there to other points around the globe. 
 
Fossil fuels can also become stranded assets if, as a result of the 
shift from fossil fuel to natural, renewable sources, demand for 
them decreases.  According to Gore, companies hold as much 
as $21 trillion of assets in fossil fuels.102  Consider the effect of 
companies who own fossil fuels now having to write down or 
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reduce the value of such stranded assets.  The New York Times 
reported that more than $5 trillion dollars held in fossil fuels 
will be divested “as the global call for a clean energy economy 
continues to strengthen [with] a former top Mobil Oil executive 
and thousands of signatories join[ing] the DivestInvest Move-
ment.”103 The “stunning number” of pledged disinvestment 
commitments highlights the “potential for the industry to be 
faced with reserves of fuels that cannot be burned if the targets 
are to be met – a prospect known as “stranded assets.”104 
 
Legislators and policymakers should also be considering the 
impact on the many individuals whose retirement and pension 
plans have stock in such assets.  There will be a big need to sof-
ten the blow that the potentially substantial reductions in asset 
values inflict on companies and on ordinary people.   
 
OPPORTUNITIES   
 
Are there any opportunities when assets become stranded as-
sets?  Yes, it depends.  You should not rebuild in an area that is 
stranded or will be stranded as it lies in low-lying elevations, at 
or below sea level.  You will only be throwing good money af-
ter bad.  Over time, sea level rise and extreme weather events 
will only make these areas ever more vulnerable.   
 
Our investments in the community, in real estate, in asset re-
generation must take the long-view over short-term profit.  
Under this long-term view, where large swaths of coastal areas 
may be lost to coastal erosion and rising sea levels, planning 
and development efforts today must account for that future 
even if for now those locations are not stranded assets.   
 
Following this long-term view, in certain areas in danger of be-
coming, for example, a water park or conversely a desert, there 
may be opportunities to still rebuild new, sustainable and resili-
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ent communities provided the adequate types of resilient infra-
structure are constructed.  But in other instances, nature’s tra-
jectory cannot be managed and retreat is the recommended 
strategy with existing communities being relocated elsewhere. 
 
The real opportunity in real estate development is forward 
thinking, understanding the trajectory of climate change and 
identifying locations throughout the country that possess resili-
ent characteristics.  Then we would leverage these characteris-
tics by constructing relocation communities that can 
accommodate those displaced by extreme weather events.  
Shifting real estate portfolios away from already vulnerable 
coastal areas or drought-stricken sections is the best way to 
avoid being left behind holding a portfolio of stranded assets.  
 
Opportunities clearly exist as fossil fuels face the danger of be-
coming stranded assets.  The logical corporate decision would 
be to embrace renewable energy, deploy capital to acquire 
promising renewable energy companies, and participate in the 
transition from fossil fuel-based economies to renewable ener-
gy economies.  Companies and investors who re-deploy their 
capital will create real new growth, new job opportunities as 
well as enjoy the positive perception as responsible stakehold-
ers.  
 
According to “The Climate Accountability Scorecard,” provid-
ed by the Union of Concerned Scientists that rank major fossil 
fuel companies on climate deception, disclosure and action105 
none of these companies “has made a clean break from disin-
formation on climate science and policy.”106  Still along various 
metrics relative to this group of fossil fuel companies, there 
appear some bright spots: British Petroleum (BP) and Shell 
publicly support COP21 / Paris Agreement and its goal of lim-
iting emissions; BP and ConocoPhillips (Conoco) support fair 
and effective climate policies; and Conoco and Exxon 
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acknowledge that climate change is contributing to the physical 
risks faced by their business.107 
 
More telling is how investors in light of the declining “cost  
of wind, solar and electric cars” are predicted to be re- 
doubling their investments in wind, solar and other alterna- 
tive sources of power.108  The following are excerpts taken  
from a recent reporting by the New York Times on this im-
portant opportunity.109 
 

 

Clean energy companies will continue to thrive during a 
Trump administration, regardless of what the president 
says or does.  The sector has become as much about 
getting returns on investments and catching the next 
technological boom as it is about reducing greenhouse 
gases and helping the environment.   
 

And clean energy is creating jobs in every state, not just 
the ones that have oil or gas in the ground.  Even the 
most politically conservative states, like Kansas and Io-
wa, are leaders in wind power and are likely to continue 
investing in it. 
 

“No longer is there a trade-off between what you be-
lieve in and what you can make money off of,” said 
Nancy Pfund, a founder and managing partner of DBL 
Partners, which made early investments in Solar City 
and Tesla .  .  . 
 

She predicts that investors “are going to redouble their 
efforts to migrate their portfolios to a 21st-centry energy 
economy.”  Even without subsidies… alternative ener-
gy sources will be well positioned to compete with coal 
and other carbon spewers. 
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The coal industry still appears to be lagging but we see an op-
portunity for this industry to embrace renewable energy tech-
nologies and deploy and invest in them in areas where they are 
currently located.  In this way coal companies can redevelop 
former and existing coal-mining communities within West Vir-
ginia, Pennsylvania and parts of upstate New York.   
 
Companies that see the opportunities that change can bring in 
the transition to a fossil-free economy will be the companies 
that survive.  Many of these companies already have substantial 
capital reserves, access to technology, real estate holding and 
other valuable resources – but to protect these from being 
stranded they must begin the transition now.  Those companies 
that fight to hold on to obsolete industries and technologies 
will eventually perish but not before they waste a lot of time 
and money. 
 
The NRF’s concept of Plan Relocation – the establishment of 
new, the expansion of existing and the retrofitting, repurposing 
of existing communities and cities into sustainable and resilient 
locations – is a plan for saving multi-millions faced with dislo-
cation and unlocking the unbounded opportunities that come 
from rebuilding our economies and our communities. 
 
PLANNING FOR RELOCATION COMMUNITIES 
AND CITIES  
 
At The NRF we conceptualized how we would utilize 
$100,000,000 for the planning of sustainable and resilient 
communities or cities.  The development of our plan will be 
guided by the criteria first presented in Chapter 11 and provid-
ed again on the following page. 
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Criteria for Ideal Relocation Sites 
The Natural Resilience Foundation 

 
Elevation Seek sites at an elevation of 100 meters 

or about 330 feet above sea level.  See 
Appendix C that provides elevations of 
U.S. cities 

 
Water Seeks sites where clean and fresh water is 

available. 
 
Air  Seek sites where clean air exists. 
 
Food Seek sites where food can be locally 

grown. 
 
Energy Seek sites where energy can be generat-

ed or harnessed without reliance on a 
centralized grid. 

Mass  
Transit Seek sites where there exist opportuni-

ties for sustainable development, namely 
an existing mass or public transit infra-
structure, as well as possible infrastruc-
ture for mass use of electric cars. 

 

Flat Land Sites with plateau-like land able to  
accommodate multi-million people  
settlements. 
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Receptive Governance 
  An accommodating, receptive socio, 

economic and political environment that 
enables the prospective municipality to 
act quickly and decisively. 

 
Conscious and Aware 
 A socio, economic and political envi-

ronment that when carrying out the es-
tablishment of these relocation cities 
and communities will, for example, uti-
lize the principles of triple bottom line 
accounting to factor in the financial, so-
cial and the environmental impact of all 
technologies, building materials and de-
velopment decisions. 

 

 
On the following page we provide a roadmap for the planning 
activities we would undertake with a $100 million planning 
fund.  Keep in mind that initiatives of this scale, as we show in 
our Powerpoint deck in Appendix G, require extensive design, 
planning, environmental investigation, cleanup and approvals.  
We believe 10 years will be needed for this endeavor and, if 
construction occurs within the following 10 years, the first 
round of relocation communities could be completed by 2040.  
This timetable does allow for an additional ten years that would 
bring us to 2050 as the latest build-out date.  
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$100,000,000 Planning Fund 
The Natural Resilience Foundation 

 
1 Identify Suitable Site Locations.  Based on 

the criteria provided above, with special atten-
tion to “elevation, elevation, elevation” as the 
new real estate mantra, select 10 sites around 
the U.S.  Sites would include the Northwest ar-
ea of the country, like the Dakotas, Montana 
and the Great Lakes region.  See Appendix C 
that provides elevations of U.S. cities. 

 
 Three sites would be existing cities suitable to 

be a relocation city.  These locations would be 
appropriate for a range of small-sized commu-
nities housing an initial population of 50,000 to 
250,000 people with the potential to grow ten-
fold in the future from 500,000 to 2.5 million.  
There would be also cities starting at 500,000 
people with an expanded target of 5 million 
people in the future.  One site will be planned 
as a megalopolis to support an eventual popula-
tion of 25 million people. 

 
 For existing cities, we have been considering, 

for example, Asheville in North Carolina, Aus-
tin in Texas and Atlanta in Georgia.  Former 
mining towns in California, Nevada, West Vir-
ginia, Pennsylvania and other areas of the coun-
try will also be evaluated, perhaps to re-create 
new versions of “Company Towns” or “Re-
Settlements” of varying scale depending on the 
site and resources.  
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2  Design a Sustainable and Resilient  
Community.  Within these varying small- to 
larger-sized communities as well as cities and 
megalopolis, design must address how best to 
spatially and physically organize, orient and lay-
out these communities into smaller, more liva-
ble scales.  

 
 Cohesiveness, collaboration, creativity, entre-

preneurship and sense of place are the govern-
ing principles we believe will promote social 
and economic sustainability; and these may be 
better achieved within smaller self-contained 
communities.  During this early concept stage, 
we would bring community focus groups drawn 
from the intended affected populations and af-
fected locations.  Having these smaller scales of 
population should allow for self-sustained infra-
structure like district energy, mass transit, net 
zero carbon use, local food sourcing, telecom-
munications and Internet.   

 
3  Develop a Master Plan for 10 communi-

ties.  These master plans will either call for ex-
pansion of existing communities or cities, the 
establishment of new ones, or the retrofitting of 
existing ones.  

 
4  Develop Appropriate Political and Gov-

ernance Structures.  Explore and re-think 
how the benefits of some bureaucracy and sys-
tematization can be balanced with promoting 
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creativity, entrepreneurship and small business.   
Utilizing digital technology platforms, we can be 
more efficient in managing resources and pro-
moting shared resources, while also being more 
transparent and fair in how resources are dis- 
tributed.  Decision-making should shift the cur-
rent reliance on profit and short-term results to 
one that is community focused and directed at 
constructing healthy, sustainable and resilient 
ecosystems.  
 

5  Rethink our Financial Structures. The Great 
Recession of 2008 with all its multiple distor-
tions demonstrated that our financial systems 
suffer from considerable levels of speculation, 
gaming, shifting risk, risk-taking and unac-
countability.   

 

 Triple bottom line accounting should apply  
to all companies, public, private and not-for-
profit, so as to reflect the true costs of their ac-
tivities on the environment and promote  
responsible business operations and consumer 
practices.  

 

6  Secure Build-out Capital and Financing.  
Utilize some portion of the $100 million to then 
raise private capital to build out the infrastruc-
ture along with public money.  We would struc-
ture the appropriate public, private and 
community partnerships (PuPCos) for the shar-
ing and flow of financial, intellectual property, 
development and community resources.   
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CHAPTER 14  
 The Great Climate Diaspora	

 
At the core of this book and the enormous expected impact of 
climate change that we face as a species is the question of how 
to deal with a modern-day Global Diaspora.  The Animal 
Kingdom already is relocating to different areas – troubled less, 
as it seems, by thinking too much.  We, humans, need less 
thought and more action.  We need to activate the more pri-
mordial side of our intellect by migrating to areas that are safer 
than the coastal cities that face increasing sea level rise. 
 
IMMIGRATION CHALLENGES  

Many experts predict migrants will escape the effects of ex-
treme weather in their countries, as in the Middle East region 
like Syria and Yemen, by seeking entry into Europe.  Short-
term migration for these reasons is already starting to threaten 
national security within the European community.  Some 
would even argue that one of the reasons the United Kingdom 
executed their Brexit strategy was to largely circumvent the mi-
gration that other European nations are facing.  
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Dyer, in his book, Climate Wars, conjectures that the U.K. will 
be favorably affected by future climate change as he believes 
their temperature and sea level rises will be modest.  Still Lon-
don is facing similar problems to those of New York City, with 
the flooding of the Upper Thames River.  It is not clear wheth-
er some of the engineering solutions being discussed there will 
work, or accelerate the flooding where the linearity of such so-
lutions may not capture or anticipate the complex set of reac-
tions and interactions.  
 
Medium-term immigration issues developing up until 2050 will 
most probably be even more formidable with many people suf-
fering from a lack of food and water in much of the southern 
hemisphere.  The combination of sea level rise with mass mi-
grations northward will put enormous pressure on northern 
economies and will strain those countries into which people are 
immigrating and their attendant healthcare, financial and educa-
tion systems.  This speaks nothing about the cultural differ-
ences between residents and migrants arising from divergent 
religious, societal mores and ideologies.  Equally disturbing  
will be nativist, nationalist and even isolationist attitudes that 
have been on the rise in recent years – attitudes that may well 
lead to wars. 
 
The long-run immigration situation depends a lot on what we 
learn and what actually occurs between now and 2050.  If sea 
level rise is projected to increase more rapidly starting in the 
mid-2040’s it would seem we have about thirty years from now 
to get our house in order.  From the perspective of Plan Relo-
cation and the design of sustainable and resilient relocation 
communities and cities, we will need to be ready by 2050.  So 
indeed, it would appear that as Hawking indicates, the next one 
hundred years are going to be very crucial in helping to save 
our species.  
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A WARNING ON THREAT MULTIPLIERS  

 
If we continue our present course – of growing populations, 
short-term thinking, depleting natural resources, expanding 
coastal cities and continued rate of fossil-based energy con-
sumption – threat multipliers over the scarcity of water, food 
and shelter essentials will only increase.  Local, national and 
global stresses will stem from the populations seeking to relo-
cate and emigrate from their own developing climate-affected 
countries.  The countries where they go will also experience 
similar dislocations.  We can expect increasing anxiety and in-
creasing conflict and border wars. 
 
The projected population growth figures in developing coun-
tries like Bangladesh, Indonesia, Philippines, India and Nigeria 
simply are not sustainable by any means.  Unmitigated popula-
tion growth is occurring in the very countries most vulnerable 
to flooding and drought. Providing essentials needed in these 
countries while also limiting population growth will be critical.  
As Brown points in Plan B “Save the Civilization,” education 
of women (and men) about birth control and sexually transmit-
ted diseases will be necessary. 
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CHAPTER 15  
 CASE STUDY:  AUSTIN, TEXAS	

 
One day in mid-2016, Eric, apparently along with another 139 
people that day, decided to relocate to Austin, Texas.  It seems 
like every twenty-five years or so, he gets wanderlust and must 
leave the New York area.  His mother, whom he cares for part 
time, hates cold weather so she wanted a warm climate location 
in the United States.  After looking at various cities along the 
east coast including Raleigh in North Carolina, Savannah in 
Georgia, and Naples in Florida, he decided on the only city that 
was west of the Mississippi: Austin, Texas. 
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                View of Austin Skyline with Lakebird Lake at the foreground.  

            Source:  Eric Kaufman (December 2016). 

 
I40 PEOPLE MOVE HERE DAILY 

 
An average of 140 people moved to Austin each day during 
2015; while in prior years the daily average was lower at 110 
people.  People mostly come from other parts of Texas and 
California.  This daily relocation, of 51,000 new residents every 
year, adds to the existing Austin metropolitan population of 2 
million.  By 2050, assuming these numbers hold, the Austin 
metropolitan will grow to 3.7 million. 
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But this growth is nothing compared to what’s happening in 
Dhaka, Bangladesh.  This city grows by 500,000 inhabitants per 
year, or about 1,370 per day.  Assuming stable growth, Dhaka 
will have 17 million more people by 2050.  
 
Which of these cities can maintain this type of growth, given 
the flooding issues in Dhaka and the lack of water in Austin?  
We are finding that it is at the intersection of sustainability and 
resilience, where in the near future, cities that are sustainable 
and resilient will survive.  For cities to survive and bounce back 
from future shocks like weather events and the possible short-
ages in food, water and energy, they must have resilient and 
hardened infrastructure and redundant systems that ensure a 
ready supply of essential services and food and water.  Sustain-
able and resilient cities will be Darwin’s “fittest” cities during 
the era of climate change.  
 
As you can see on the following page, Austin tops the list of 
annual population growth among large U.S. cities by having an 
annual growth of 2.9%. 
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AMERICA’S MOST SUSTAINABLE CITY  
 

Among the reasons why Austin is being touted as America’s 
“most sustainable city” is its extensive use of bicycles and 
shared mini cars all over the downtown area.  There is even talk 
of establishing a tram system.  
 

One of the many smart cars in Austin.  Source:  Eric Kaufman (2016) 
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One of the many bike stations throughout Austin under the Austin Bicycle program.   
Source:  Eric Kaufman (December 2016) 

 
Still, the City of Austin must develop its mass transportation  
system to meet the needs of the over 2 million living in the  
Austin metro area.  Currently there is only one light rail system.  
Cap Metro operates a 26-mile long service from downtown  
Austin travelling northward through the suburbs to the town of 
Leander.  
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Austin is also developing strategies to utilize the enormous 
amount of rainwater generated by its heavy rainstorms – as 
much as 12 inches of rain can fall in one day.  The clay soil pre-
vents such rainwater from being absorbed and instead produces 
a large volume of run-off water and flooding.  You can see rain 
barrels being used in varying degrees at residential areas; these 
barrels act like the cisterns of ancient times to capture and re-
use rain water.  But when these rain barrels remain open to the 
air, the standing water in them can grow stagnant and attract 
mosquitos, leading to disease.   
 
Austin also has a purple pipe system, dedicated for recycling 
wastewater for irrigation and toilets.  It is extending this system 
and its use through such requirements as any development 
within 200 feet of the purple pipe must access it.  Measures like 
this will make reusing water a way of life. 
 
CHALLENGES OF GROWTH  
 
The city relies heavily on an aquifer that is being depleted par-
tially because of increased consumption due to population 
growth and the lack of rain needed to replenish the aquifer.  
There is also evidence that single-family homes have higher 
water usage due to outdoor usage and landscape irrigation and 
other factor than in multifamily buildings.110  
  
As discussed, by 2050 the population of Austin metropolitan 
region is estimated to reach about 3.7 million people.  To ac-
commodate this increase would likely require combining Unin-
corporated Austin – a 300 square mile area or a span of five 
miles outside of the existing city limits – to the 300 square miles 
of Austin for a total of 600 square miles.   
 
The capacity to accommodate the current and future popula-
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tion inflows will require a multi-tier strategy that expands mass 
transit and provides affordable housing.  “We need a combina-
tion of property tax relief, broader development of medium-
density housing options, and funding for transportation pro-
jects to have a lasting impact on Central Texas affordability and 
infrastructure,” said Barb Cooper of the Austin Board of Real-
tors.111  The recently enacted Proposition 7 increases funding 
into the State Highway Fund for “building, maintaining and 
restoring non-tolled public roads and repaying transportation-
related debt.”112  For now it appears the authorizing language of 
the legislation does not provide for extension of the mass trans-
it system. 
 
Higher-density housing as well has to be constructed to create 
more affordable options and increase the quantity needed.  And 
as already mentioned multi-family and higher-density housing 
have less outdoors space that requires high water usage.   
 
Austin also needs a more comprehensive approach and long-
term plan to water management – a system that includes water 
sourcing, water conservation and water harvesting.  Right now, 
the City relies on the Lower Colorado River Authority (LCRA) 
to provide some of its supplemental water under a long-term 
contract until 2100.  This contract is conditioned upon Lake 
Travis not going below 30% of its reservoir capacity as Austin 
relies first and foremost on its system of lakes.  LCRA is also 
servicing six states (in addition to Texas) and two Mexican 
states.113  Its ability to do this is compromised during extended 
periods of severe drought conditions. 
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Meeting the transit needs of Austin will be a  challenge.  Source: Eric Kaufman (2016) 

 
Development and implementation of a multi-tier strategy rec-
ommended by Cooper of the Austin Board of Realtors will re-
quire coordinated and long-term commitment among its 
various municipal departments.  As it stands, Marc Coudert, 
who is responsible for resilience planning at the City of Austin, 
explained that departments have different planning horizons.  
The fire and police departments have one-year planning hori-
zon; the water department a five-year planning horizon; and 
planners a 20-year planning horizon.  These time frames do not 
look past 2036 much less plan for the pivotal year of 2050.   
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For us, 2050 is a critical time period as the human population is 
expected to reach 9 billion and sea level rise will also increase 
exponentially especially if carbon emissions are not stabilized or 
reduced.  Under these circumstances, food, water and energy 
supplies will become a top priority.   
 

 
View from Town Lake bike and hiking path.  Source: Eric Kaufman (November 2016) 
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Austin Downtown Bike Share Program.  Source: Eric Kaufman (April 2016) 
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CHAPTER 16  
 CASE STUDY: ABANDONED 

COAL-MINING TOWNS, 
WEST VIRGINIA 
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Many former coal-mining towns in West Virginia have become 
historic landmark sites visited by thousands each year.  What is 
drawing these numbers of visitors? 
 
For the most part, these towns are in very rural locations, with 
railroad access, mountainous terrains, mostly green topography 
and a river often flowing through or near them.  These factors, 
along with being picturesque, make them potential sites for 
low-density relocation communities at elevations above sea lev-
el where food can be produced and water supply exist.   
 
We envision locating these self-sustainable, resilient relocation 
communities within a day’s walk of each other – clustering 
them around the existing railroad system.  The rail system, once 
upgraded, can link these areas to relatively larger centers.  But it 
remains to be determined whether former coal-mining sites in 
areas like the New River Gorge (in the southern central portion 
of the state) and those in the northern part of the state near 
Pennsylvania suffer from lasting, continuing damage to air and 
water quality and whether such damage can be addressed in a 
cost-effective manner. 
 
For three days in October of 2016, Eric explored the New Riv-
er Gorge area and some of the partially and fully abandoned 
former coal-mining and railroad depot towns of Thurmond and 
Stotesbury and others along Route 16S, as well as existing coal-
mining towns.  His photos should give you a sense of the area’s 
natural beauty and potential as relocation communities. 
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New River Gorge, WV. An existing coal-mining town on Route 16S.   

Source: Eric Kaufman (October 2016) 
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Charlestown, WV.  Protected farmland.!!!

Source: Eric Kaufman (October 2016)!
 
In addition to the extensive coal-mining activities throughout 
the New River Gorge, rampant clear cutting of ancient forests 
(a practice often equated with deforestation) provides another 
source of income.  Such activity is harming air and water quali-
ty.  The Nature Conservancy has indicated that 95% of the Red 
Spruce forests in Central Appalachia have been clear-cut. 

One solution through this is for the Federal government to de-
termine the actual number of people who depend upon coal 
mining for a living in West Virginia; then re-deploy these peo-
ple into re-growing forests as well as retrain them in the pro-
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duction of solar panels and wind turbines.  Establishing data 
centers in these areas of West Virginia also seems worth pursu-
ing due to their relatively isolated location and proximity to are-
as like Washington DC.  In both cases, incentives structured to 
attract tech and manufacturing companies to train and employ 
West Virginians would produce a win-win solution for compa-
nies and residents.  Using these type of incentives to shift be-
havior away from coal-mining and clear-cutting practices serves 
as a downpayment towards establishing a sustainable economy 
and a pathway for creating new jobs, stimulating economic 
growth and empowering people around community, innova-
tion, technology and manufacturing. 

 
Thurmond, WV Amtrak Train Schedule.

Source:  Eric Kaufman (October 2016) 
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New River Gorge Bridge completed in 1977.  
Source:  Eric Kaufman (October 2016) 

 
As it is, three important trends within the coal industry are hav-
ing a particularly harsh impact on West Virginia:  the decrease 
in coal-mining jobs; the high cost of coal-mining jobs; and the 
lower productivity of mines in the eastern parts of the country 
as compared to ones located in the western areas.  Coal-
producing companies are increasingly facing the need to reduce 
their cost structure particularly given the pressure to produce 
coal in a more environmentally friendly manner.  
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Decline in Coal-Mining Jobs  
 

According to the Center for Media and Democracy  
that publishes SourceWatch, only 49,504 underground 
coal-mining jobs remain in the U.S as compared to the 
159 million jobs available in the entire civilian labor 
force; as such permanent blue-collar coal industry em-
ployees represent a little more than 0.03% of the U.S. 
workforce.114  
 
Since 1900, technological developments in the coal-
mining industry have dramatically increased miner 
productivity; so while U.S. coal production is currently 
at a record high, the mining population needed is a frac-
tion of what was needed during the height of coal min-
ing during the 1910’s and 20’s. 
 
Average coal power plant employment has fallen dra-
matically over the past few decades due to technological 
developments and rising labor costs. 
   

High Cost of Coal-Mining Jobs  
 

The average age of coal plant workers is 48 years. 
Krishnan and Associates concluded that “a 2,000 MW 
coal-fired plant with about 200 to 250 employees will 
likely lose half its current plant staff in the next decade 
due to retirement, attrition and other similar issues.”115 
 
The average age of coal miners in West Virginia is 55.116 
 
The average earnings of nonsupervisory coal workers in 
2006 was $1,093 per week or $22.08 per hour as com-
pared to average nonsupervisory worker earnings in 
other industries of $568 per week or $16.76 per hour.117 
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In the coal, metal ore and nonmetallic mineral mining 
industries, 19 percent of workers were union members 
in 2006, compared with 12 percent of workers 
throughout private industry. 
 
 

Western U.S. Mines Outperform Eastern Ones   
 

A huge discrepancy in coal mining productivity exists 
between Western and Eastern U.S. mines.  Montana 
(with 942 coal miners) produces more coal than Virgin-
ia (with 5,262 coal miners); Wyoming (with 5,837 coal 
miners) produces more coal than West Virginia, Ken-
tucky, Pennsylvania, Virginia, Alabama and Illinois 
combined (with a total of 58,995 coal miners).118  
 
The coal-mining industry has been moving its produc-
tion to these Western states (especially to the Powder 
River Basin).  It has dramatically cut its workforce in 
Appalachia, including West Virginia. 
 

 
The amount of federal subsidies to the coal industry including 
use of federal land is not transparent,119 but by some accounts 
over $70 billion have been provided since 1950 to 2009.120  If 
we assume that each of the 49,504 jobs in the coal industry re-
ceived a subsidy of $75,000 including benefits, this would total 
$4.245 billion in employment subsidies. In 2006 when there 
were a lot more coal miners employed, there were 20,000 jobs 
in West Virginia.  With this $75,000 per job subsidy, this trans-
lates into an annual subsidy of $1.5 billion for West Virginia.   
 
If this subsidy were not provided – with the understanding that 
these 20,000 coal-mining jobs were lost – we could re-deploy 
this workforce into renewable energy technology and clean up 
the former and existing coal-mining communities in West Vir-
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ginia, Pennsylvania and parts of upstate New York.  Of course, 
this idea would not be politically popular but it is the kind of 
plan that would meet the triple bottom line of economic, social 
and environmental benefits – and would really prepare these 
communities for the near and distant future. 
 
Can we devise a better economic and job-creating model that 
utilizes this subsidy (likely now less than $1.5 billion) for West 
Virginia’s coal-mining jobs to instead revitalize, rebuild and cre-
ate a series of vibrant new communities in this state?  Can we 
establish dynamic public-private partnerships between the gov-
ernment, tech, real estate and renewable energy and fossil fuel 
(that include existing coal) industries that work towards build-
ing a sustainable and resilient economy?  Rather than accelerat-
ing the pace of carbon emission, can we promote an energy-
efficient, green economy?  Can we also envision these commu-
nities as growing into relocation cities for people displaced in 
storms resulting from climate change in gulf state areas like Ba-
ton Rouge and New Orleans, Louisiana, and middle Atlantic 
Coastal areas like the Chesapeake Bay and the Carolina Outer 
Banks?  
 
As we redirect these federal subsidies towards a strong, green 
economy, we can also utilize the resources of the National Park 
Service to thoroughly clean up these towns and establish them 
as relocation cities.  Here we envision that the population of 
West Virginia can be doubled from its current 1.8 million to 3.6 
million residents by the year 2050.  The areas of New River 
Gorge, Charlestown and Harpers Ferry with their “good 
bones” can be transformed to support increased population 
with a good quality of life for existing and new residents. 
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Stotesbury, WV.  Largely abandoned coal-mining town with this church still in 

 operation.  Source: Eric Kaufman (October 2016) 

!
 

 
 Sunset at the New River Gorge, West Virginia (left), and Harpers Ferry, WV 

 recreation area (right).  Source: Eric Kaufman (October 2016) 
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Thurmond, WV.  Former active coal rail in town with his- 
toric significance. Source:  Eric Kaufman (October 2016) 

 
 

 
The New River Gorge Area of southwest West Virginia.   

Source: Eric Kaufman (October 2016) 
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Nutallburg, West Virginia Abandoned coal-mining town with  
company store.  Source: Eric Kaufman (October 2016) 

	
	

Nutallburg, WV.  Abandoned coal mining equipment in New River Gorge area.   
Source: Eric Kaufman (October 2016)	
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CHAPTER 17  
 CASE STUDY: CARTAGENA,  

BOLIVAR, COLOMBIA 
!

! !
                                   Cartagena Skyline.  Source: Arlen Stawasz 
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The Cartagena population has its origins with native  
pre-Colombian Indians.  Spain colonized the area around 1533 
A.D.  Because of the colonial period and slave importation, the 
people of Cartagena are a mixture of pre-Colombian Indian, 
African and European ancestry.  
 
Reflective of its long history, Cartagena has been designated by 
UNESCO a world heritage site due to its rich colonial style ar-
chitecture and the remnants of a walled city constructed during 
the 1600’s and 1700’s to protect the city against pirates.  
 
THE OLD CITY AND BOCAGRANDE  

 
Cartagena in its entirety has an average elevation of 1 meter or 
3 feet above sea level.  The city of Cartagena and its walled 
complex (called the Old City) are best characterized as forming 
a coastal city where it faces the Caribbean Sea to the west and a 
lagoon or marsh called Cienaga de la Virgen (Virgin Marsh) to 
its southeast side.  Extending south from the old city is Bo-
cagrande, a true peninsula that juts out into the Caribbean Sea 
on its west and the Cartagena Bay to its east. 
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Detailed Map of Cartagena.  Source: Cartagena Plan 4C	

 
The city of Cartagena and its surrounding environs currently 
have about 1 million inhabitants and are projected to double in 
population by 2050.  The combination of Old World colonial 
architecture and modern hotels nearby has made Cartagena a 
compelling tourism and vacation home success story.  Tourism 
is one of Cartagena’s biggest industries; it is visited by people 
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from around the world and is a popular holiday destination for 
those within the country.  Christmas and other holidays are es-
pecially popular periods for tourists, with traffic jams being the 
norm.  Unfortunately, without measures to curb development 
focused on short-term opportunities without due consideration 
of the long-term impact, this treasure of an asset may become a 
natural water park as the sea reclaims this gem for its own. 
  
Up until the 1940’s, the land just south of the walled Old City 
was a very sleepy vacation haven for wealthy Colombians who 
largely resided in Bogota and used Cartagena as a summer and 
winter retreat.  In the 1990’s, local and foreign developers be-
gan major hotel development on the waterfront.  They created 
this area now known as Bocagrande as a haven for tourists.  
Since 2005, however, the federal Colombian government has 
been aware of the risks that sea level rise poses to Cartagena.		
 

	
View from the Old City overlooking Bocagrande.  

Source: Eric Kaufman (2016)		
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Cartagena, Colombia.  Flooding of Old Town without  

any rainfall.  Source: Facebook 
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Cartagena, Colombia.  Flooding of Old Town.   

Source: Facebook 
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PROTECTING AGAINST SEA LEVEL RISE   

Both the city of Cartagena and Bocagrande flood even when it 
does not rain – a situation not unlike that of South Miami 
Beach.  This occurs because the hotels were largely constructed 
at sea level, without any resilience measures built into the con-
struction.   Like many coastal areas, as there has not been a ma-
jor flood in quite a while, people cope with this “nuisance 
flooding” and are less concerned with a potential catastrophic 
situation. 
 
Cartagena’s resilience challenges are further complicated by its 
rainy season, being surrounded by water and the inadequate 
sewage drainage system allowing water to collect where mos-
quitos reproduce and can cause dengue fever. 
 
Natural adaptation measures include restoring mangroves 
though this can only be a partial solution to the more endemic 
problem of the sea literally encroaching on Cartagena.  The res-
toration of coral reefs would serve as natural berms; these ef-
forts as well will only be temporary and not sufficient for the 
long-term.  Instead it appears only the eventual relocation of 
people upland into sustainable, resilient communities (still to be 
established) is the full-scale solution.  But for many people who 
love this area, for the moment relocation is considered an im-
possible thought.  
 
Then there is a form of Klaus Jacob’s nomadic infrastructure 
such as houses and structures built on stilts called palafitos – 
structures built over lakes and lagoons.  These palafitos found 
in Cartagena have also been used in ancient lakes in Switzerland 
and other parts of northern Europe.	
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Mangroves as a natural barrier against sea level rise.  

Source: Stock Image 

 

	
       Example of houses built on stilts (palafitos). 

Source:  Stock Image 
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The long-term solution of eventual relocation upland to more 
sustainable and resilient communities can also provide housing 
for many – 100,000 or so people – living in abject poverty.121  
Among the most notorious of these poverty-stricken areas is 
“Boston,” a neighborhood where squatters have “established” 
makeshift residences and the city provided water and electric 
metering in most instances.  
  	

FIRST CLIMATE ADAPTATION PLAN IN COLOMBIA  

In Colombia, Cartagena is the first coastal city to develop an 
adaptation plan called Plan 4C – Una Cartagena Competitiva y 
Compatible con el Clima – or a Plan for a Competitive, Cli-
mate-Compatible Cartagena.  They began this initiative as the 
public and private sectors began to realize that their develop-
ments have not been thus far resilient.  In fact, one of Eric’s 
colleagues has observed that Cartagena is “the poster child for 
how not to do climate adaptation planning” – especially with its 
most recent development in Bocagrande. 
 
Unfortunately Plan 4C is not finished and needs over $500,000 
to complete the planning phase; this does not include the  
funding needed to implement the adaptation measures Plan 4C 
lays out for the inevitable sea level rise.  Plan 4C seeks to en-
gage, among its objectives, the tourism sector to help with resil-
ience planning.  This sector includes major hotel chains like 
Intercontinental and Sofitel, whose business interests it would 
seem would be, first and foremost, to ensure their visitors are 
safe.  But to date, the tourism and hotel developers have not 
offered their support nor undertaken to fund the completion of 
Plan 4C. 
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NEED FOR AN EVACUATION PLAN  
 
We see there is a need for providing a viable evacuation plan 
for the walled sections of the city as well as the non-walled sec-
tions on the seashore or along any water body. Each time it 
rains, the city floods, from the north – where the poorest sec-
tions of Cartagena are located – along and southerly – towards 
the high-end neighborhoods of Bocagrande and Castillo 
Grande – connected only by the Avenida Santander along the 
shores of the Virgen Marshes (Cienaga de la Virgen).  The nar-
row streets, which already do not allow for an easy flow of cars 
and pedestrians, would be overwhelmed should there be a need 
to evacuate the city during an extreme weather event.  
 
Diego Bermúdez, a landscape architect, has developed a viable 
regional plan that includes Cartagena with its population of 
nearly 1 million people, Barranquilla and its nearly 2 million 
residents, and Santa Marta and its 500,000 people.  Like Carta-
gena, these cities are also expected to double in population by 
2050.  His plan addresses the challenges of providing additional 
housing and the anticipated rise in sea levels and flooding.  
 
Along the same vein, we see that the areas to the east of  
Cartagena (Turbaco and Turbana) have much higher elevations 
ranging from 60 to 174 meters (200 feet plus) and seem ideal  
as evacuation sites as well as relocation sites where sustain- 
able, resilient communities can be built for both these po- 
tential evacuees and to accommodate the increased projected 
population. 
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Top Map: Redrawing the Regional Train Infrastructure.   Bottom Map:   
Areas Marked for Urban Population Growth.  Source:  Diego Bermúdez 
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CHAPTER 18  
MAPS OF THE  

GREAT CLIMATE DIASPORA 
 

Source: National Geographic!
 

The maps above and in the following pages depict the largely 
northerly direction of present and anticipated migration:  popu-
lations in South and Central America will migrate to the United 
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States and eventually Canada while those of Africa and the 
Middle East will migrate towards Europe.  Already we are ex-
periencing signs of these major human migration patterns, 
which will continue to accelerate in the next several decades. 
 

Source: National Geographic	
 
Under a framework of resource capitalism, we would deploy 
financial, technology and material resources to those countries 
that lie within these paths of human migration.  Taken to its 
logical eventuality, countries like Greenland and areas like Sibe-
ria near the North Pole are projected to become fertile areas 
and, given their size, can house large numbers of people over 
the next several hundred years.  Countries like Romania, Bul-
garia and Czechoslovakia are in the direct path of human mi-
gration from the south so they also seem ripe for sustainable 
and resilient development during this period.  See Appendix F 
for a partial list of countries and areas that would make sense 
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for deployment of additional resources to accommodate the 
climate diaspora. 
 

Source: National Geographic 

 

Source: National Geographic	
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The previous map shows rare north to south migrations – from 
Bangladesh due to difficulties entering countries like India and 
China.  Still the migration from Bangladesh to Bangkok and Sri 
Lanka will be, we believe, temporary relocations to the small 
Australian-controlled islands of Christmas, Keeling (also known 
as Cocos Islands and Keeling Islands) and Ashmore & Cartier.  
These uninhabited islands will likely serve as stopovers for mi-
grants to later fly to other more hospitable locations northward. 
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CHAPTER 19  
 ONE CONSERVATIVE’S TAKE 

ON PLAN RELOCATION 	
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Eric asked his friend Parker S. Shannon, a political and fiscal 
conservative, to consider the possible impact of global warming 
and from “scratch” create a relocation plan.  As an entrepre-
neur working with disruptive innovation strategies, Parker ac-
cepted the challenge.  We include Parker’s plan as something 
quite acceptable as it would acknowledge the general concept 
for a need of a Plan for Relocation.  Alternatively, the stakes 
involved in saving the human species are too high to set one 
plan over another.  At this point, such plans need to be made 
operational in preparation for The Great Climate Diaspora. 
 
We invite readers such as you to do the same and participate in 
this Call to Action.   Share your ideas on what Plan Relocation 
should look like by posting your comments on the NRF web-
site, http://www.natresilience.org.  Also feel free to send us 
requests on related topics, sustainable and resilient technologies 
you are interested in, and communities where you think there 
are opportunities to establish relocation communities.  De-
pending on your comments, we may follow up with another 
book! 
 

 

Parker Shannon’s Summary 
 
This potential road map for Plan R starts with the as-
sumption that anything is possible.  This model chooses 
not to deal with the Global Migration portion of a Cli-
mate Diaspora, but instead proposes Intra-Country Re-
locations (relocations within a country) as the first 
course of action.   Any global migration issues are left 
for other discussions. Also, left for another discussion 
is any quantitative cost benefit analysis of avoiding cli-
mate disasters.  
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Key Assumptions 
 

First, the net present value of $1,000 in 50 years 
(around 2066) will be worth only $8 today if that 
amount grows 10% each year.  Second, most infrastruc-
ture assets will need to be replaced / repaired in 50 

years, so at that future time, their remaining value will 
be small.  Third, the future cost of climate change is 
something very real, which needs to be avoided, despite 
these first two present value calculations.    
 
Fourth, this model identifies lands that the government 
could utilize as sites for relocation communities and cit-
ies.  In the United States, the federal government owns 
about 640 million acres, of which 47% of such federal 
owned properties are located west of the Mississippi.  
The 50 states within the country collectively own an 
additional 14 million acres.  Finally, there are 83 million 
acres of National Parks situated throughout every state 
except Delaware as well as an additional 14 million 
acres of State Parks.   
 
Nations that do not own an amount of land sufficient 
for such relocation communities and cities should begin 
“land banking” in the event of sea levels rising.  In any 
case, whether in the U.S. or in other countries, ideal 
properties to select and land bank for use as relocation 
communities and cities should have desirable elevations 
and access to food and water.  Land banking policies 
may incorporate eminent domain, should minimize  
dislocation, and prohibit market manipulation and 
speculation. 
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Fifth, the U.S. can access nearly $2.5 trillion in corpo-
rate profits earned by Fortune 500 Corporations.  Un-
der a new national tax policy, the government could 
target and repatriate these profits and use them as in-
vestment capital to create relocation communities and 
cities, with the creation of a vast number of jobs being a 
positive outcome.  

 

Parameters 
 

Create Universal Jobs.  The success of any Plan R as 
implemented will depend on the number of jobs creat-
ed during the process of establishing these relocation 
communities and cities.  If the global community reach-
es agreement on concepts like “universal income” and 
“population control,” our leaders should certainly en-
tertain a more meaningful and effective policy of creat-
ing “universal jobs.”   Simply put, universal jobs must 
be made available as part of these Plan R sustainable, 
resilient communities and cities.  Universal jobs will be 
the catalyst for migration and vital source for economic 
well-being. 
 
Local Means of Production and a Policy of Free Access 
replaces Free Trade.  Such jobs need to come full circle 
where, as in the past, the means of production is locat-
ed near the end consumer.  The world can no longer 
accept the free movement of factories (and jobs) to any 
place in the globe that offers the lowest wages and best 
tax incentives.  Before we had operated on the assump-
tion that products could be easily shipped to consumers 
around the world. Now we would want to avoid a gam-
ing scenario where the location experiencing critical de-
cay due to climate change offers the lowest wages, 
grants the best tax incentives and, otherwise, manipu- 
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lates their currency and local tax policy. Critical decay 
can affect large areas of a particular state and even ma-
jor sections of a country.  Such gaming practices would 
undermine the effectiveness of this relocation plan.  In-
stead, globalization under this plan requires the end of 
“free trade” and the start of “free access.”  Under this 
policy of free access, multinational corporations must 

build complete factories in each of the G20 countries to 
employ the consumers to whom and in the countries 
where they plan to sell their products.  
 
New Global Treaties.  This concept of lifting incomes 
through job creation is not much different from The 
Marshall Plan developed by the United States to rebuild 
Europe after WWII.  Global leaders must now rewrite 
global treaties, which, for example, would provide a 
job-creating plan in each country’s Plan R city; establish 
green factories; and create green cities that offer a bet-
ter lifestyle within a sustainable environment.  
 
The United Nations must champion global treaties on 
taxes and trade access.  The Global Treaty on Taxes 
and Currencies would eliminate currency manipulation 
and standardize an effective tax rate between all na-
tions. This would eliminate the current “beggar thy 
neighbor” tax policy which encourages “tax inversions” 
(moving jobs to the cheapest tax rate) and the $2.5 tril-
lion in un-repatriated corporate profits which are drain-
ing jobs from the United States.  If corporate taxes and 
currencies were equal in all countries, then the largest 
corporate expense would be transportation.  As such 
corporate self-interest would dictate moving their facto-
ries (and jobs) closest to the consumer.  On this basis, 
we can create the “universal job” and universal wages.  
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The Global Treaty on Trade Access would eliminate 
the existing barriers preventing global corporations 
from building factories in local countries. Current free 
trade treaties focus on the shipment of goods and ser-
vices between countries; but these free access treaties-
would focus on the production of goods and services 
around the globe, and within each country of their cus-
tomer base. 
 
Finally, there must be a Managed Plan for Climate Af-
fected Cities and New Sister Cities.  Under this plan the 
federal government will give a land grant in a location 
that will be designated as a Sister City for a specific cli-
mate-affected city.  Essentially, businesses, residents 
and operations of the climate-affected city would relo-
cate to the Sister City.  In this process, property and 
business owners would exchange their land deeds and 
business interests in the climate-affected city into the 
new Sister City as “homesteaders.”122  In this exchange, 
they will give up or forfeit their deeds of properties and 
businesses in the climate-affected city for new property 
in the Sister City.  These Sister Cities and the new jobs 
and factories will be financed and created from the in-
centives provided under another treaty – the United 
Nations Treaty on Taxes and Trade Access to global 
corporations – and the $2.5 trillion the federal govern-
ment repatriated from overseas profits.  
 

The climate-affected city and its new Sister City will be 
part of the same municipality, which will align the inter-
ests of both cities and manage the migration from old 
to new communities.  The Internet of everything, digital 
technology and distance learning allow for and will fa-
cilitate the management by the same municipality of the 
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two cities.  In addition, the municipality will manage 
both cities to ensure the flow and utilization of re-
sources including existing tax proceeds in the climate-
affected city to support the new Sister City. 
  

 
Parker argues that climate-affected cities face the risk of critical 
decay.  Like stranded assets, the municipality will experience a 
loss of its usable lands due to the impact of extreme weather 
events, which, combined with the necessary migration of its tax 
base, threatens that city’s continued existence.  He believes it 
would be in the best interest of these climate-affected cities to 
prevent reaching that condition of critical decay by undertaking 
this Plan R. 
 

U.S. General Services Administration	Federal Real  
Property Profile 2004 excludes trust properties	
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CHAPTER 20  
 EPILOGUE  

 
A discussion about the effects of climate change inevitably in-
volves people asking – “So when is this going to happen?”  
 
The answer is – We do not know . . . 
 
No one can predict when the impact of climate change will oc-
cur or how strong it will be; moreover, its impact will vary 
around the globe, within countries and their individual regions.  
Consider this analogy used by some to highlight the problem 
faced by humanity.   
 

 

A frog when placed in boiling water immediately knows 
to jump out of the water to escape its death.  On the 
other hand, a frog placed in simmering water, which is 
slowly growing to a boil, remains in that water because 
it does not immediately feel the effects of the tempera-
ture rise.  And so, the frog remains in the water until it 
is too late.   
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The frog in this instance is we, humans.  We all are in a slow 
boiling pot called earth, experiencing the effects of global 
warming.  At what point will such climate change become un-
bearable, or will we have become used to the worsening condi-
tions at a point tragically too late to make a change?  Those of 
us living in the developed world have this luxury and, in some 
respects, the burden of avoidance and denial.  
 
We end this book with A Call to Action that opens a discus-
sion on this and other questions for you the reader and our col-
lective humanity to decide.  What type of world do we want to 
leave our children, grandchildren and future generations?  Al-
ready our actions today are affecting millions in our country 
and, should we continue this present course of action, we may 
not be able to change course and save ourselves.  
 
 

WHAT’S AT STAKE?   
 
As we have discussed throughout this book, one key aspect of 
climate change is its effect on rising sea levels.  James-Robert 
provides certain maps and scenarios in this section to give a 
real sense of how rising sea levels would, for example, affect 
coastal areas in terms of loss of homes and other property, loss 
of utilities and, most significantly, loss of lives.   
 
The following map of the United States demonstrates which 
coastal states are most vulnerable to the effects of sea level rise.  
The one magenta-colored and three orange-colored states – 
Florida, Louisiana, New York and California – have the greatest 
number of vulnerable residents living in low-lying coastal areas 
at less than 3.3 feet above high tide.   
 
The Union of Concerned Scientists established 3.3 feet as the 
global average of sea level rise under an intermediate-high pro-
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jection – a measure between the intermediate-low range and 
highest SLR projection.  This means anywhere from 2.1 million 
to 4.2 million people will be affected by and face increasing 
danger to themselves and their loved ones as well as damage to 
their homes and other properties.    

 
Coastal States at Risk from 
Global Sea Level Rise123 

So whatever is your political leaning, as Sam Cooke sang “a 
change is gonna come,”124 the question is by how much and 
how soon. 

Lower Manhattan and Brooklyn (NY) 
and Jersey City (NJ) 

To better understand how sea level rise will affect the lives of 
people in these low-lying areas, we consider how the Lower 
Manhattan / Brooklyn and Jersey City shorelines will be affect-
ed by increasing global temperatures and climate change.  This 
analysis, prepared by a climate change think tank, Climate Cen-
tral, also holds true for many other coastal areas like New Orle-
ans, LA, and in Los Angeles, CA.  You can access the Climate 
Central website at http://www.sealevel.climatecentral.org select 
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Risk Zone Map and then enter the name of the location.  Once 
you enter the map you can adjust the water level on the left to 
varying assumptions.  
 
The scientists and journalists of Climate Central generated the 
following maps125 to reflect the impact of four temperature rise 
scenarios in the Lower Manhattan / Brooklyn, NY and Jersey 
City, NJ waterfronts.  Each temperature rise – be it an increase 
of 1.5° C (2.7° F), 2° C (3.6° F), 3° C (5.4° F) or an increase of 
4° C (7.2° F) – flows from the decisions we will make over our 
collective carbon consumption.  
 

New York126 
 
The areas shaded in blue on the map on the next page depict 
those locations that will be permanently underwater.  The dif-
ference between the 1.5° C (2.7° F) and the 4° C (7.2° F) sce-
nario is dramatic.  First, the area underwater will nearly triple 
with the water moving inward from the coast regions.  Second, 
virtually all the coastal areas will be underwater. 
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Climate Central provides a different but related look at the im-
pact of rising seas, this time within the State of New York.  It 
zeros in on the most affected areas identified by zip code in its 
report “New York and the Surging Sea.”127 We reproduced and 
simplified their table.128  What you immediately see is that the 
five zip codes most affected depending on which measure you 
use – number of people, amount of property value, number of 
housing units – are all located in New York City in three of its 
boroughs, Manhattan, Brooklyn and Queens.  
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Climate Central Top Zip Codes at Risk below 9 Ft 
 

Group State 
total 
below 
9ft of 
water 

Top 5 zip 
codes affect-
ed below 9ft 
of water 

5 Zip Codes Most  
Affected 

Amount of 
Land (acres) 

118,737 12,878 JFK Airport, Massa-
pequa, Southampton, 
East Hampton,  
Amagansett 

Population 930,270 234,094 Manhattan Beach,  
Coney Island and  
Canarsie in Brooklyn; 
Long Beach,  
Manhattan; Far Rocka-
way, Queens 

Housing Units 404,952 101,502 Manhattan Beach,  
Coney Island and  
Canarsie in Brooklyn; 
Long Beach,  
Manhattan; Far Rocka-
way, Queens 

Property Value $176 
billion 

$26.9 billion Manhattan Beach and 
Mill Basin in Brooklyn; 
Long Beach and  
Battery Park City in 
Manhattan; Rockaway 
Park, Queens 

 

 
At an SLR of 9 feet, the impact on New York State is serious: 
$176 billion in property value with 118,737 acres and close to a 
million people affected.  The top five zip code and communi-
ties affected within the state are all in NYC with $26.9 billion in 
property value, 12,878 acres and 234,094 people all at risk.  
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New Orleans (LA) 

 
Again courtesy of Climate Central, below are the same maps 
and (four) temperature scenarios, this time, adjusted for New 
Orleans. The areas shaded in blue depict those locations that 
will be permanently underwater.  Under any temperature 
change the Greater New Orleans metro area will be submerged 
in water.  But as temperature rises by 1.5° C (2.7° F) to 4° C 
(7.2° F), the coastal areas north of the city are increasingly af-
fected.  For example, north of New Orleans running west to 
east along I-12 are Ponchatoula, Hammond and Covington in 
Louisiana, and Picayune in Mississippi, which were relatively 
untouched under a 1.5° C (2.7° F) increase but are expected to 
become submerged or face encroaching waters as the global 
temperatures rise by 4° C (7.2° F). 
 

New Orleans129 
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From the data provided by Climate Central in its New Orleans 
Report, at a 9-foot SLR the impact worsens with 339,294 or 
“98.8% of the population in New Orleans affected” along with 
187,153 housing units and $27.6 billion in property value.130  
 

Los Angeles (CA) 
 
In our last example we examine Los Angeles, CA.  Again the 
areas shaded blue depicts those locations that will be perma-
nently underwater.  The difference between the impact of 1.5° 
C (2.7° F) and 4° C (7.2° F) temperature increase is again dra-
matic with inland communities now affected.131 
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Los Angeles132

 

 
 
 
!  
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A CALL TO ACTION  
 
We now have the ability to determine in some measure the di-
rection our actions have on our earth.  Rather than battling or 
thwarting the power of Mother Nature, we need to co-operate, 
co-exist and respect her power as being greater than our own 
(as a species).  We should then act accordingly by instituting  
immediate, meaningful and positive changes in our lifestyle and 
economy.   
 
Our call to action proposes three sets of actions.  Each action 
will pave the way for significant economic development, the 
creation of numerous jobs, address the challenges faced by cli-
mate-affected communities while strengthening others.  But 
undertaken simultaneously, we have a higher likelihood of gen-
erating a level of technological innovation needed to shift us to 
a non-fossil fuel-based economy.  This innovation can lead to 
enjoying unparalleled opportunities for increasing domestic 
manufacturing and building, entrepreneurial activity and small 
business ownership.   
 
Mother Nature may be giving us a real gift when we evolve 
with her and live in better harmony with our environment, our 
resources and ourselves.  We only have to act. 
 
 

 

Green Economy 
 

Continue with establishing the green economy: create 
green jobs, reduce our carbon footprint and use renew-
able energy sources.  Recycle, reuse and repurpose. 
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State Action 
 

Each state works through its legislators, economists, 
climatologists and economic development experts to 
undertake and implement the following actions:   
 

 (1) Identify the areas within the state that are 
 most vulnerable to the effects of extreme 
 weather or climate change;  

 
 (2)  Identify potential sites to establish relocation 

 communities or cities; and 
 
 (3) Develop an economic and tax package and 

 implementation strategy constructed around 
 PuPCos as appropriate. 

 
Federal Action 

  

 (1) Consider and respond to the findings of each 
 state as to their climate-vulnerable locations.  

 
 (2) Draw from scientific research on how to  
  reduce health and environmental impacts 

 from climate change and develop viable, 
 cost-effective solutions for climate adaptation 
 and resilience.   

  
 (3) Utilize the resources of the Environmental 

 Protection Agency, National Oceanic and 
 Atmospheric Administration, and Centers 
 for Disease Control and Prevention. 
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 (4) Formulate and provide federal resources to 
 establish relocation cities and communities.  
 Resources can include potential relocation 
 sites using federal properties, economic and 
 tax incentives and credits and incentives  

  structured around PuPCos. 
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GLOSSARY 
 

Study this section to become conversant about climate change 
at cocktail parties and other important gatherings.  We have 
liberally relied on and, therefore, must recognize and thank 
James Lovelock for his excellent glossary of terms in his book, 
The Vanishing Face of Gaia – A Final Warning.  
 

Albedo  ______________________ 
 

A measure used by astronomers of the amount of sunlight re-
flected by a planetary surface. Albedos range from 1 for com-
plete reflection to 0 for complete absorption. The average for 
the earth’s albedo is 0.33, but clouds and ice can approach 1.0 
and the ocean is less than 0.2.  More simply, more absorption 
(closer to 0) means more global heating. 
 
Global heating reduces ice, snow and some cloud cover, which 
leads to lower planetary albedo and results in a positive feed-
back – a good application of this defined term as you can see 
below – of greater absorption of sunlight and even more global 
heating.  The heat absorbed from sunlight is linked to the albe-
do, but that does not automatically make a dark forest warmer 
than the light-colored desert nearby.  Most vegetation has a 
lower albedo than the planetary average but keeps cool by 
evaporating water from its leaves.133 
 

Algae  _______________________   
 

These organisms use sunlight to make organic matter and oxy-
gen.  The first algae on earth appeared soon after life started 
over three billion years ago.  Their form was bacterial and these  
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microscopic organisms are still abundant. They are found either 
as free-living organisms or, importantly, as inclusions called 
chloroplasts within the more complex cells of plants.  
 
Algae are unusually influential in the earth’s climate as they re-
move carbon dioxide from the air and generate the gas dime-
thyl sulphide (DMS), which oxidizes in the air and become tiny 
nuclei that seed the cloud droplets.  Fossilized algae are the 
source of petroleum.  Algal farms may provide a future source 
of food and fuel.134 
 

Aquifer ______________________ 
 

Porous rock, sediment, sand or gravel that is filled with water as 
water flows through them. 
 

Atoll  ________________________ 
 

A ring-shaped reef, island or chain of islands formed of coral. 
 

Berms  _______________________ 
 

These are mounds or walls of earth or sand.  They can also be 
referred to as landscaped berm. 
 

Biosphere  ____________________  
 

This is the geographical region of the earth where life is  
found.  Now it is used as an imprecise word that acknow- 
ledges the power of life on earth without surrendering human 
sovereignty.135 
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Built Environment  ______________ 
 

“A material, spatial and cultural product of human labor that 
combines physical elements and energy in forms for living, 
working and playing . . . . The man-made surroundings that 
provide the setting for human activity, ranging in scale from 
buildings and parks or green spaces to neighborhoods and cit-
ies that can often include their supporting infrastructure, such 
as water supply or energy networks.”136 
 
The built environment includes cities, buildings, urban spaces, 
walkways, roads, parks, etc.  The study of the built environment 
is interdisciplinary in nature and can include such disciplines as: 
visual arts, architecture, engineering, urban planning, history, 
interior design, industrial design, geography, environmental 
studies, anthropology and sociology. 
 

Cap and Trade Mechanisms  _____ 
 

These refer to an environmental and economic approach to 
controlling greenhouse gas emissions as the primary driver of 
global warming.  The “cap” sets a limit on emissions or carbon 
allowances, which is lowered over time to reduce the amount of 
pollutants released into the atmosphere.  The “trade” creates a 
market for carbon allowances, helping companies innovate to 
meet or come below their allocated limit.  The less they emit, 
the less they pay, so it is in their economic incentive to pollute 
less.137 
 

Carbon Capture and Storage ____ 
 

See carbon sequestration and storage (CSS).  
 



________________ A CALL TO ACTION  187	
	
	
	
	

Carbon Emissions ______________ 
 

See carbon neutrality; carbon sequestration and storage; carbon 
tax.  Also known as CO2, this refer to a colorless, odorless and 
non-poisonous gas formed by combustion of carbon as well as 
by the respiration of living organisms.  Emissions refer to the 
general release of such greenhouse gases and/or their precur-
sors into the atmosphere over a specified area and period.138  
 

Carbon Neutrality / Net Zero Carbon 
Footprint _____________________ 
 

See cap and trade mechanisms; carbon emissions; carbon tax; 
renewable energy.  Carbon neutrality, also known as “net zero 
carbon footprint,” seeks to manage and reduce carbon emis-
sions.  Thus far, there are two ways to implement this policy.  
First, “a measured amount of carbon released” is offset or bal-
anced by “an equivalent amount” in renewable energy.  In this 
way the overall reliance on fossil-fuel energy is reduced and 
compensated by an equivalent amount of renewable energy.  
The second approach is a market-based strategy utilizing cap 
and trade mechanisms (carbon credits, carbon trading, carbon 
tax and carbon offsetting). 
 

Carbon Sequestration and Storage 
(CSS)  _______________________ 
 

A technology that captures (sequesters) carbon emissions from 
the source of the carbon emitter like a power plant, then stores 
such emission underground. 
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Carbon Tax  __________________ 
 

A fee intended to make users of fossil fuels pay for climate 
damage their fuel use imposes by releasing carbon dioxide into 
the atmosphere and simultaneously motivate switching to 
cleaner energy.  Because CO2 is released in strict proportion to 
the fuel’s carbon content, the carbon tax can be levied or im-
posed “upstream” on the fuel itself.139  
 

Climate Change  _______________ 
 

This refers to any long-term change in the earth’s climate or in 
the climate of a region or city.  This includes warming, cooling 
and changes in climate in addition to temperature. 
 

Climate Feedbacks _____________ 
 

See positive and negative feedback.  Positive feedbacks amplify 
the change in the first quantity while negative feedback reduces 
it. The term “forcing” means a change, which may “push” the 
climate system in the direction of warming or cooling.  An ex-
ample of a climate forcing is increased atmospheric concentra-
tions of greenhouse gases. 
 

Climate Resilience (Adaptation) ___ 
 

See resilience (adaptation). 
 

COP21 ______________________ 
 

COP21 was the 21ˢᵗ session of the Conference of the Parties to 
the United Nations Convention, organized by the United Na-
tions.  It was convened from November 30 to December 12, 
2015 at the Paris-Le Bourget site.  Every year since 1995, the 
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Conference of the Parties (COP) has gathered the 196 Parties 
(195 countries and the European Union), who ratified the Con-
vention, to evaluate its implementation and negotiate new 
commitments.140 
 

Corporate Resilience  ___________ 
 

Business resilience is the ability for an organization to quickly 
adapt to disruptions while maintaining continuous business op-
erations and safeguarding people, assets and overall brand equi-
ty.  Business resilience goes a step beyond disaster recovery by 
offering post-disaster strategies to avoid costly downtime, shore 
up vulnerabilities and maintain business operations in the face 
of additional, unexpected breaches.141 
 

Corporate Social Responsibility (CSR)  
 

This term refers to initiatives taken by a corporation to assess 
and take responsibility for the impact of its operations on the 
community and the environment.  This applies to efforts that 
go beyond what may be required by regulators or environmen-
tal protection groups.  CSR may also refer to a company’s 
“corporate citizenship” and can involve incurring short-
term costs that do not provide an immediate financial benefit 
to the company, but instead promote positive social and envi-
ronmental change.  
 

Corporatocracy  _______________ 
 

Corporatocracy refers to an economic and political system controlled 
by corporations or corporate interests.  Economist Jeffrey Sachs used 
this term to describe the United States in The Price of Civilization.142  
The concept has been used in “explanations of bank bailouts, 
excessive pay . . . as well as complaints such as the exploitation 
of national treasuries, people and natural resources.”143 
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Critical Decay  ________________ 
 

A term coined by Parker Shannon, a colleague of mine, indicat-
ing the point at which the loss of usable lands with the com-
bined migration of its tax base threatens the continued viability 
of a municipality. 
 

Deforestation  _________________ 
 

The cutting down and removal of all or most of the trees in a 
forested area.  Deforestation can erode soils, contribute to des-
ertification and the pollution of waterways, and decrease biodi-
versity through the destruction of habitat.144 
 

Effect of the Melting of the  
Polar Ice Caps _________________ 
 

The melting of the polar ice caps is caused by the overall in-
crease in global temperature.  This melting can have serious 
consequences for all organisms on earth.  Besides being im-
portant for marine life, ice caps help regulate sea level and 
global temperatures.  As polar ice caps are made of fresh water, 
their melting adds more fresh water that makes the ocean water 
less saline.  This can cause problems for organisms that are well 
adapted to the very salty ocean waters. 
 

EPPS Shift/ EPPS Syndrome ______ 
 

These terms, which Joaquin and I newly created, refer to the 
effect that our current structures, perspectives and viewpoints 
on economics, politics, psychology and sociology have on deci-
sion-making capacity.  Our current interactions in our econo-
my, politics, psychology and sociology form the constraints that 
constitute the EPPS Syndrome.  A shift in our EPPS perspec-
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tive is needed to allow us to work collectively to address climate 
change, hence the EPPS Shift. 
 

Feedbacks, Positive Feedbacks ___ 
 

See climate feedbacks; positive and negative feedback. 
 

Flood Gates / Flood Logs / Flood 
Panels _______________________ 
 

Increasingly, buildings have constructed temporary flood dams 
in the form of flood gates, flood logs and flood panels.  Of 
course, these temporary measures are only effective when in-
stalled in time before the occurrence of the storm.  Also FEMA 
officials during the aftermath of Sandy in the New York region 
“cautioned that a large number of these kinds of protection 
systems failed during Sandy.”145  
 

Gaia Hypothesis  ______________ 
 

During the early 1970s, James Lovelock and Lynn Margulis be-
lieved that life on earth actively keeps the surface conditions 
always favorable for whatever is the contemporary ensemble of 
organisms – simply put earth adapts to life.  When introduced, 
this hypothesis was contrary to the conventional wisdom that 
life adapted to planetary conditions as it and they evolved in 
their separate ways.   
 
Now we know that the hypothesis of earth adapts to life – a 
theory that has evolved into the Gaia Theory146 – is incorrect as 
it is the whole earth system that does the regulating.   
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Gigaton  _____________________ 
 

One billion tons.  A ton is 2000 pounds so a gigaton is 2 trillion 
pounds! 
 

Global Warming  ______________ 
 

A gradual increase in the overall temperature of the earth's at-
mosphere generally attributed to the greenhouse effect caused 
by increased levels of carbon dioxide, methane, chlorofluoro-
carbons and other pollutants.  How global warming is experi-
enced throughout the world depends on the area affected, 
where extreme weather events can range from increased precip-
itation and flooding, alternating patterns of drought and floods, 
drought-like and desert conditions.  In a phenomenon known 
as subsidence land can sink as a result of, for example, the re-
moval of groundwater from aquifers during time of drought, or 
even though it springs when ice sheets above it melt it still is 
less than the level of sea rise. 
 

The Great Climate Diaspora______ 
 

Another term coined by Joaquin that refers to the anticipated 
human migration from areas predominantly south to north due 
to increasing drought in the southern hemisphere of our planet.  
 

Green Economy  _______________ 
 

An economy that “aims to reduce environmental risks and eco-
logical scarcities and aims for sustainable development without 
degrading the environment.”147  
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Greenhouse Effect  _____________ 
 

Most of the sun’s radiant energy is the visible and near infrared 
spectrum.  The air, when free of clouds and dust, is as transpar-
ent to this radiation as is the glass of a greenhouse.   
 
Surfaces on the earth, or within the greenhouse, are warmed by 
sunlight and some of this warmth is transferred to the air from 
the surfaces in contact with the air.  The warm air stays in the 
greenhouse mainly because the walls and glass roof prevent the 
restless wind from dissipating it.  The earth is kept warm in a 
similar but not identical way. The earth absorbs the radiant heat 
emitted or coming from warm surfaces such as gases of carbon 
dioxide, water vapor and methane.  These gases, which are pre-
sent in the air although transparent to light, remain partially 
opaque to the longer wavelengths emitted by a warm surface.  
 
The greenhouse effect has long kept the surface air warm and, 
in the absence of pollution, is benign.  In fact, without it the 
earth would be 58° colder and probably incompatible with 
life.148 
 

Greenhouse Gas  _____________ 
 

See greenhouse effect.  Carbon dioxide (or CO2), methane, soot 
and the other pollutants that we release into the atmosphere act 
like a blanket by trapping the sun's heat and warming the plan-
et.  This trapping mechanisms is likened to the construction of 
a greenhouse – a glass or transparent structure that when sun-
light hits will keep and increase that heat inside as needed by 
certain plants especially. 
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Hardening Infrastructure  _________ 
 

Not unlike security for computers, “hardening” implies security 
against weather events through either natural sources like 
berms, reefs and mangroves or man-made devices like seawalls, 
barriers and flood gates.  Other ways include “dry flood-
proofing” where buildings are made “as watertight as possible 
through the use of impermeable materials and flood barriers” 
while “wet flood-proofing” them allows “floodwaters to pass 
through [their] parking, storage, access or crawl spaces . . . 
without endangering structural stability.”149 
 

Hundred Year Flood Zone (100-year 
Flood Zone)  _____________ 
 

“An area with a 1 percent chance of flooding in any given year 
– not an area that will flood only once in a century. Several 100-
year floods may follow one another in rapid succession.”150 
 

Ice Sheets ____________________ 
 

See effect of the melting of the polar ice caps; melting of the 
polar ice caps.  An ice sheet – also known as a continental glac-
ier – is a “glacier ice that covers the land surrounding it and is 
greater than 50,000 kilometers (20,000 miles) wide.”151  Antarc-
tica in the South Pole, has about 90% of the world’s ice . . . . 
about 7,000 feet thick . . . . about the size of the U.S.A. and 
Mexico”;152 in addition to the North Pole just over the Arctic 
Ocean and the Greenland ice sheet. 
 
Ice sheets are different from ice caps and polar ice caps.  Ice 
caps “cover less than 50,000 square kilometers and usually feed 
a series of glaciers around its edges. . . .and lie on top of moun-
tains. . . .  Polar ice caps are high-latitude regions covered in ice 
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and are not strictly an ice cap (because they are usually larger 
than the 50,000 square km limit used to define ice caps) . . .  
[still] most people refer to these areas as ice caps anyway.” 153 
 

Infrastructure  _________________ 
 

The basic physical and organizational structures and facilities 
(e.g., buildings, roads and power supplies) needed for the oper-
ation of a society or enterprise. 
 

Investment Subsidies ____________ 
 

A subsidy is a benefit given by the government to groups or 
individuals, usually in the form of a cash payment or a tax re-
duction.  The subsidy is typically given to remove some type of 
burden in promotion of a public interest.154 
 

Investment Tax Credit  __________ 
 

An amount that businesses are allowed by law to deduct from 
their taxes that reflects an amount they reinvest in themselves.  
Lawmakers utilize this incentive to promote a larger economic 
policy of rewarding and encouraging economic growth.155 
 

LEED Certification ______________ 
 

LEED (Leadership in Energy and Environmental Design) is an 
ecology-oriented building certification program run under the 
auspices of the U.S. Green Building Council.  LEED concen-
trates its efforts on improving performance across five key are-
as of environmental and human health: energy efficiency, 
indoor environmental quality, materials selection, sustainable 
site development and water savings.156  
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Levees _______________________ 
 

Traditional levees (also called dikes) are shaped like banks or 
hills (earthen embankments) located at the shoreline along 
riverbanks and along the ocean to direct the flow of water and 
protect communities from flooding.  There are various types of 
levees including ones where concrete floodwalls are built on 
top of levees as surge barriers; and ring levees that encircle or 
go around an area as is found in the Midwest.   
 

Life  _________________________ 
 

Life exists simultaneously but separately in the realms of phys-
ics, chemistry and biology, and consequently has no decent sci-
entific definition.  
 
Physicists might define it as something that exists within 
bounds that spontaneously reduces it to entropy (disorder) 
while excreting disorder to the environment. Chemists would 
say that it is composed of macromolecules coming mainly from 
the elements of carbon, nitrogen, oxygen, hydrogen and, lesser 
but required proportions of, sulphur, phosphorous and iron, 
together with a suite of trace elements that includes selenium, 
iodine, cobalt and others.   
 
Biochemists and physiologists would see life as always existing 
within cellular boundaries that hold an aqueous environment 
with a tightly regulated composition of ionic species including 
the elements sodium, potassium, calcium, magnesium and chlo-
rine. Each of the cells carries a complete specification and in-
struction set written as a code on long, linear molecules of 
deoxyribonucleic acids (DNA). Biologists would define it as a 
dynamic state of matter that can replicate itself; the individual 
components will evolve by natural selection. Life can be ob-
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served, dissected and analyzed but it is an emergent phenome-
non and may never be capable of rational expression.157  
 

Managed Retreat ______________ 
 

In the context of coastal erosion, managed retreat (also man-
aged realignment) allows an area that was not previously ex-
posed to flooding by the sea to become flooded by removing 
coastal protection.  This process is usually in low-lying estuarine 
areas and, almost always, involves flooding of land, which may 
have at some point in the past been claimed by us from the sea. 
 
In the UK, managed retreat is often a response to sea level 
rise exacerbated by local subsidence (caving in or sinking) of 
the land surface due to post-glacial isostatic rebound in the 
north.158 
 

Melting of the Polar Ice Caps _____ 
 

See effect of the melting of the polar ice caps. 
 

Methane  _____________________    
 

See melting of the polar ice caps.  This colorless, odorless, 
flammable gas, CH4, is the main by-product of the decomposi-
tion of organic matter by anaerobic bacteria (also known as 
marsh gas) as well as released from coal when it is mined.  It is 
also the first member of the methane or alkane series of hydro-
carbons.159  The melting of the polar ice caps emits methane, a 
gas that is more threatening than carbon dioxide in terms of 
global warming.  Its increase, measured in parts per billion, was 
11 ppb from 2014 to 2015.  This one-year increase almost dou-
bled that from 2007 – 2013.160 
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Multiplier Effect  _______________ 
 

An effect in economics in which an increase in spending pro-
duces an increase in national income and consumption greater 
than the initial amount spent.  For example, if a corporation 
builds a factory, it will employ construction workers and their 
suppliers as well as those who work in the factory.  Indirectly, 
the new factory will stimulate employment in laundries, restau-
rants and service industries in the factory’s vicinity.161 
 

Multi-Purpose Levees ___________ 
 

These types of levees perform functions in addition to protect-
ing against flooding and storm surges.  Depending on how the 
raised bank, embankment, is configured it can also accommo-
date and “combine transit, highways, buildings, or parks either 
on top or within the levee structure.”162 
 

Non-Renewable Energy / Non-
Renewable Sources / Non-
Renewables __________________ 
 

Energy sources are classified as nonrenewable if they cannot be 
replenished in a short period of time.  Renewable energy 
sources such as solar and wind can be replenished naturally in a 
short period of time.  There are four major nonrenewable ener-
gy sources:  crude oil, natural gas, coal and uranium (natural 
energy). 
 
Nonrenewable energy sources come out of the ground as liq-
uids, gases and solids.  Crude oil (petroleum) is the only com-
mercial nonrenewable fuel that comes naturally in liquid form.  
Crude oil is used to make liquid petroleum products like gaso-
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line, diesel fuel and heating oil.  Propane and other gases such 
as butane and ethane are found in natural gas and crude oil.  
They are extracted and stored as liquids and are called liquid 
petroleum gases. 
 
All fossil fuels are nonrenewable, but not all nonrenewable en-
ergy sources are fossil fuels.  Coal, crude oil and natural gas are 
all considered fossil fuels because they were formed from the 
buried remains of plants and animals that lived millions of years 
ago. 
 
Uranium ore, a solid, is mined and converted to a fuel used at 
nuclear power plants.  Uranium is not a fossil fuel, but it is clas-
sified as a nonrenewable fuel.163  
 

Paris Agreement _______________ 
 

See COP21.  
 

Parts per Million (PPM)  _________ 
 

A unit used in science and engineering to measure very small 
values where there are no associated units of measurements.  
According to many climate experts, 350 parts per million or 
350 ppm is considered a safe level for the amount of carbon 
dioxide in the atmosphere.  It is now recorded globally that 
CO2 levels globally have exceeded 400 ppm.164 
 

Parts per Billion (PPM)  _________ 
 

A unit used in science and engineering to measure extremely 
small values as with methane.  
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Positive and Negative Feedback __ 
 

See climate feedbacks.  Self-regulating systems of any kind, 
from a simple thermostat-controlled cooker to you yourself, 
always include something that senses any departure from the 
desired or chosen state, a supply of energy and the means to 
apply force that opposes or encourages the deviation.  
 
When a car we are driving deviates from out intended path we 
sense the deviation and, with our arms, we apply enough force 
to the steering wheel to turn the car’s front wheels back on 
track.  This is negative feedback.  If by accident the steering 
mechanism were faulty, so that turning the steering wheel 
turned the front wheels so as to increase the deviation, this 
would be positive feedback.  This is often a recipe for disaster, 
but positive feedback can be essential to make a system lively 
and rapidly responsive.  When we talk of vicious circles, we are 
generally talking about positive feedback or actions we take that 
move us further in the same unhealthy direction.   
 
Positive feedback is accelerating the direction that climate 
change is making, that is the warming temperatures, the melting 
of polar ice caps and the rising sea level.165 
 

Public, Private and Community  
Partnerships (PuPCos) ___________ 
 

A concept developed by Joaquin that calls for the development 
of a three-sector partnership framework consisting of the pub-
lic, private and community sectors.  In this partnership, the pri-
vate sector would provide capital, technical capacity and 
development expertise.  The public sector would provide “enti-
tlements” in the form of financial incentives and subsidies as 
well as enhanced development rights and other zoning relief.   
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The inclusion of the community recognizes its role as often-
times the end-user, capable of driving demand for the goods, 
services and amenities being offered and determining the suc-
cess of the investment and development projects.  This frame-
work also recognizes that among the policy motivations for 
governments providing public entitlements is to benefit the 
public good in ways that include providing the community with 
employment and workforce development opportunities and the 
like.  The inclusion and express acknowledgement of the com-
munity distinguishes PuPCos from more conventional PPPs or 
public-private partnerships. 
 

Renewable Energy / Renewable 
Sources / Renewables  __________ 
 

Any naturally occurring, theoretically inexhaustible source of 
energy, as biomass, solar, wind, tidal, wave and hydroelectric 
power that is not derived from fossil or nuclear fuel.166	
	

Resilience (Adaptation)  _________ 
 

Resilience / climate resilience / adaptation can be generally de-
fined as the capacity for a socio-ecological system to: (1) absorb 
stresses and maintain function in the face of external stresses 
imposed upon it by climate change, and (2) adapt, reorganize 
and evolve into more desirable configurations that improve the 
sustainability of the system, leaving it better prepared for future 
climate change impacts.167 
 

Resource Capitalism  ___________ 
 

A concept Eric developed that reflects the transition from an 
unsustainable state of finance capitalism oriented towards pri-
marily money to a system that reflects the environmental and 



202  A CALL TO ACTION ________________	
	
	
	

	
social impact of our activities in addition to economic ones.  
Resource capitalism provides a framework for combining the 
triple bottom line and the green economy, which as a system 
would reward responsible, sustainable use of resources and 
promote job growth and long-term economic development.  In 
this way, Eric highlights the vast opportunities for new jobs, 
economic growth, innovation, local manufacturing and entre-
preneurialism that exist with the adoption of a green economy.  
 

Rolling Easements ______________ 
 

See managed retreat.  There are non-voluntary strategies for 
climate retreat, ranging from the extreme (e.g. eminent domain) 
to the more incremental and realistic, like rolling  
easements.  
 
Rolling easements allow public control of land along the coast 
to migrate inland as beaches erode naturally or due to sea level 
rise, or a combination of both.  Rolling easements prevent the 
construction of coastal armoring like sea walls and require that 
the permanent structures within the migrating easement be re-
moved.  This strategy ensures the migration of coastal ecosys-
tems as the shoreline changes, as well as providing property 
owners with time to adjust to new conditions and plan accord-
ingly.  Texas is one of the states where rolling easements have 
been successfully legally challenged.  As such their potential for 
widespread adoption remains unclear despite popularity with  
climate and urban planning experts.168 
 

S + R Paradigm  _______________ 
 

We developed this concept in which sustainability (S) combined 
with resilience (R) incorporate a financing mechanism while 
providing a better overall integrated approach to infrastructure 
protection.  The energy savings from sustainable measures can 



________________ A CALL TO ACTION  203	
	
	
	
	

be used to finance physical improvements oriented around 
making the built environment more resilient towards weather 
events.  James-Robert, along with Richard Kusack at The  
NRF and Built Environment, have been advising property 
owners and developers on making their large-scale buildings 
more resilient. 
 

Sea Level  ____________________ 
 

See effect of the melting polar ice caps.  Imagine that you have 
a cup of water and you place a large rock in the middle; the wa-
ter is the ocean and the rock is a continent. If you place an ice 
cube on top of the rock, eventually it will melt into the “ocean” 
around the rock, forcing water higher up around it.  The same 
thing happens when polar ice caps melt.  They melt directly 
into the ocean.  In this way such melting increases the volume 
of water and force seas higher onto land. 
 
As mentioned above with the effect of the melting of the  
polar ice caps an increase in the fresh water of the ice caps to 
water in the oceans decreases its salinity, or salt content.   
 

Sea Level Rise / SLR ____________ 
 

The so-called greenhouse effect or global warming may cause a 
sea level rise, which will have a great impact on the long-term 
movement and characteristics of the coast (more technically 
called coastal morphology).  For example, the possible and 
gradual sea level rise will cause a general shoreline retreat as 
well as an increase in risk of flooding risk.169 
 

Storm Water Management _______ 
 

See swales.  Localized flooding can occur because a particular 
system when it combines storm water and sewage is over-
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whelmed by too much rain, melting snow or ice washes.  Sew-
age systems in many older urban cities like New York are com-
bined ones handling “both storm water and sewage on its way 
to treatment plants.”  Combined systems when inundated “lead 
to overflows and the discharge of sewage and pollutants into 
surrounding waterways.”  Design and engineering storm water 
management strategies include constructing “permeable paving, 
swales and dry wells [that] can temporarily capture runoff and 
reduce combined sewer overflows.”170 
 

Stranded Assets  _______________ 
 

A financial term that describes something that has become ob-
solete or nonperforming well ahead of its useful life, and must 
be recorded on a company's balance sheet as a loss of profit.171 
 

Subsidence ___________________ 
 

Generally, this refers to land sinking as a result of, for example, 
the removal of groundwater from aquifers during time of 
drought, surface drainage for urban development and certain 
extraction processes of oil, natural gas and coal.  Subsidence 
also refers to the relationship between the rising sea level  
and the eroding coastal land in Maine, New Hampshire and 
Massachusetts.172 
 
In addition, “cracks in the earth caused by prolonged dry spells, 
as recently seen in parts of Europe, can tear apart the founda-
tions of houses, bridges, factories and other structures, or cause 
whole buildings to collapse.”173 
 

Sunk Costs  ___________________ 
 

In economics and business decision-making, a sunk cost is 
a cost that has already been incurred and cannot be recov-
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ered.  Sunk costs (also known as retrospective costs) are some-
times contrasted with prospective costs, which are fu-
ture costs that may be incurred or changed if an action is 
taken.174 
 

Sustainability (Mitigation)  _______ 
 

The quality of not being harmful to the environment or deplet-
ing natural resources and thereby supporting long-term ecolog-
ical balance.175 
 

Swales ______________________ 
 

Areas with soil or absorbent material, like a “bed of gravel, that 
are designed to trap storm water runoff and hold it until it can 
be safely emptied into a municipal storm sewer or into the 
soil.” “Landscaped strips of plantings along sidewalks or the 
edges of buildings” are known as bioswales.176 
 

Temperature __________________ 
 

See effect of the melting polar ice caps.  It is very important 
that the polar ice caps are frozen because the snow they are 
covered with reflects a large amount of light back into space 
that would otherwise increase the overall temperature of earth.  
The polar ice caps help keep the overall earth at a tolerable 
temperature, but the melting of polar ice caps increases the rate 
of global warming.  
 

Threat Multipliers  ______________ 
 

The 2014 Quadrennial Defense Review, issued by the U.S. De-
partment of Defense, succinctly describes climate change as a 
“threat multiplier,” in that climate change may exacerbate or 
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lead to other threats to security.  Despite this recognition by the 
U.S. military, risk assessments that examine global, regional, 
national and subnational risks often fail to capture the “multi-
plier” effect of climate change.  The climate change phenome-
non is often either treated as an “environmental” factor, with 
little to no connection to other risk factors in the socio-
political, economic and security spheres, or in some cases, as in 
the Fragile States Index (formerly the Failed State Index), not 
directly addressed.177 
 

Tipping Point __________________ 
 

See climate feedbacks; positive and negative feedback. Positive 
feedbacks when forcing or pushing a change in the direction it 
is going can be “a small change [having] large, long-term con-
sequences for a system.”  Timothy Lenton lists various positive 
feedbacks that can serve as a tipping point such as permafrost 
melting and collapse; increasing absorption of solar radiation 
that is heating and melting the bottom of the sea ice; atmos-
pheric circulation bringing warm air and warm ocean currents 
from the Atlantic into the Arctic; continued melting at the mar-
gins of the Greenland Ice Sheet; and warming ocean waters and 
longer snow-free seasons.178  
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APPENDIX A  

 HISTORIC PARIS AGREEMENT 
ON CLIMATE CHANGE	

 
The following is excerpted from “Historic Paris Agreement on 
Climate Change.” 179 
 
195 Nations Set Path to Keep Temperature Rise Well Below 2° 
Celsius 
 
Paris, 12 December 2015 - An historic agreement to combat 
climate change and unleash actions and investment towards a 
low carbon, resilient and sustainable future was agreed by 195 
nations in Paris today. 
 
The Paris Agreement brings all nations into a common cause 
based on their historic, current and future responsibilities. 
 
The universal agreement’s main aim is to keep a global temper-
ature rise this century well below 2 degrees Celsius and to drive 
efforts to limit the temperature increase even further to 1.5 de-
grees Celsius above pre-industrial levels. 
 
The 1.5 degree Celsius limit is a significantly safer defense line 
against the worst impacts of a changing climate. 
 
Additionally, the agreement aims to strengthen the ability to 
deal with the impacts of climate change. 
 
To reach these ambitious and important goals, appropriate fi-
nancial flows will be put in place, thus making stronger action 
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by developing countries and the most vulnerable possible, in 
line with their own national objectives. 
 
“The Paris Agreement allows each delegation and group of 
countries to go back home with their heads held high. Our col-
lective effort is worth more than the sum of our individual ef-
fort. Our responsibility to history is immense” said Laurent 
Fabius, President of the COP 21 UN Climate change confer-
ence and French Foreign Minister. 
 
The minister, his emotion showing as delegates started to rise 
to their feet, brought the final gavel down on the agreement to 
open and sustained acclamation across the plenary hall. 
 
French President Francois Hollande told the assembled dele-
gates: “You’ve done it, reached an ambitious agreement, a bind-
ing agreement, a universal agreement. Never will I be able to 
express more gratitude to a conference. You can be proud to 
stand before your children and grandchildren.” 
 
UN Secretary General Ban Ki-moon said: “We have entered a 
new era of global cooperation on one of the most complex is-
sues ever to confront humanity. For the first time, every coun-
try in the world has pledged to curb emissions, strengthen 
resilience and join in common cause to take common climate 
action. This is a resounding success for multilateralism.” 
 
Christiana Figueres, Executive Secretary of the UN Framework 
Convention on Climate Change (UNFCCC), said: “One planet, 
one chance to get it right and we did it in Paris. We have made 
history together. It is an agreement of conviction. It is an 
agreement of solidarity with the most vulnerable. It is an 
agreement of long-term vision, for we have to turn this agree-
ment into an engine of safe growth.” 
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“Successive generations will, I am sure, mark the 12 December 
2015 as a date when cooperation, vision, responsibility, a shared 
humanity and a care for our world took centre stage,” she said. 
 
“I would like to acknowledge the determination, diplomacy and 
effort that the Government of France have injected into this 
remarkable moment and the governments that have supported 
our shared ambition since COP 17 in Durban, South Africa,” 
she said. 
	

	
 
. . . ESSENTIAL ELEMENTS 
 
The Paris Agreement and the outcomes of the UN climate con-
ference (COP21) cover all the crucial areas identified as essen-
tial for a landmark conclusion: 
 
o Mitigation – reducing emissions fast enough to achieve 

the temperature goal 
o A transparency system and global stock-take – account-

ing for climate action 
o Adaptation – strengthening ability of countries to deal 

with climate impacts 
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o Loss and damage – strengthening ability to recover 

from climate impacts 
o Support – including finance, for nations to build clean, 

resilient futures 
 
As well as setting a long-term direction, countries will peak 
their emissions as soon as possible and continue to submit na-
tional climate action plans that detail their future objectives to 
address climate change. 
 
This builds on the momentum of the unprecedented effort 
which has so far seen 188 countries contribute climate action 
plans to the new agreement, which will dramatically slow the 
pace of global greenhouse gas emissions. 
 
The new agreement also establishes the principle that future 
national plans will be no less ambitious than existing ones, 
which means these 188 climate action plans provide a firm 
floor and foundation for higher ambition. 
 
Countries will submit updated climate plans – called nationally 
determined contributions (NDCs) – every five years, thereby 
steadily increasing their ambition in the long-term.   
 
Climate action will also be taken forward in the period before 
2020. Countries will continue to engage in a process on mitiga-
tion opportunities and will put added focus on adaptation op-
portunities. Additionally, they will work to define a clear 
roadmap on ratcheting up climate finance to USD 100 billion 
by 2020 
 
This is further underlined by the agreement’s robust transpar-
ency and accounting system, which will provide clarity on 
countries’ implementation efforts, with flexibility for countries’ 
differing capabilities. 
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“The Paris Agreement also sends a powerful signal to the many 
thousands of cities, regions, businesses and citizens across the 
world already committed to climate action that their vision of a 
low-carbon, resilient future is now the chosen course for hu-
manity this century,” said Ms Figueres.  
 
. . . SUPPORT TO DEVELOPING COUNTRIES  
 
The Paris Agreement underwrites adequate support to develop-
ing nations and establishes a global goal to significantly 
strengthen adaptation to climate change through support and 
international cooperation. 
 
The already broad and ambitious efforts of developing coun-
tries to build their own clean, climate-resilient futures will be 
supported by scaled-up finance from developed countries and 
voluntary contributions from other countries. 
 
Governments decided that they will work to define a clear 
roadmap on ratcheting up climate finance to USD 100 billion 
by 2020 while also before 2025 setting a new goal on the provi-
sion of finance from the USD 100 billion floor. 
 
Ms. Figueres said. “We have seen unparalleled announcements 
of financial support for both mitigation and adaptation from a 
multitude of sources both before and during the COP. Under 
the Paris Agreement, the provision of finance from multiple 
sources will clearly be taken to a new level, which is of critical 
importance to the most vulnerable.” 
 
International cooperation on climate-safe technologies and 
building capacity in the developing world to address climate 
change are also significantly strengthened under the new  
agreement. 
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SIGNING THE PARIS AGREEMENT 
 
Following the adoption of the Paris Agreement by the COP 
(Conference of the Parties), it will be deposited at the UN in 
New York and be opened for one year for signature on 22 
April 2016--Mother Earth Day. 
 
The agreement will enter into force after 55 countries that ac-
count for at least 55% of global emissions have deposited their 
instruments of ratification. 
 
CITIES AND PROVINCES TO COMPANIES AND 
INVESTORS ALIGNING  
 
Today’s landmark agreement was reached against the backdrop 
of a remarkable groundswell of climate action by cities and re-
gions, business and civil society. 
 
During the week of events under the Lima to Paris Action 
Agenda (LPAA) at the COP, the groundswell of action by these 
stakeholders successfully demonstrated the powerful and irre-
versible course of existing climate action. 
 
Countries at COP 21 recognised the enormous importance of 
these initiatives, calling for the continuation and scaling up of 
these actions, which are entered on the UN-hosted NAZCA 
portal as an essential part in the rapid implementation of the 
Paris Agreement. 
 
The scale of the Action Agenda globally is unprecedented, part 
of which is captured through Nazca and the LPAA: 
 
o Over 7,000 cities, including the most vulnerable to cli-

mate change, from over 100 countries with a combined 
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population with one and a quarter billion people and 
around 32% of global GDP. 

o Sub-national states and regions comprising one fifth of 
total global land area and combined GDP of $12.5 tril-
lion. 

o Over 5,000 companies from more than 90 countries 
who together represent the majority of global market 
capitalisation and over $38 trillion in revenue. 

o Nearly 500 investors with total assets under manage-
ment of over $25 trillion 

 
Christiana Figueres said: “The recognition of actions by busi-
nesses, investors, cities and regions is one of the key outcomes 
of COP 21. Together with the LPAA, the groundswell of ac-
tion shows that the world is on an inevitable path toward a 
properly sustainable, low-carbon world.” 
 
MORE DETAILS . . .  

o All countries will submit adaptation communications, in 
which they may detail their adaptation priorities, sup-
port needs and plans. Developing countries will receive 
increased support for adaptation actions and the ade-
quacy of this support will be assessed. 

o The existing Warsaw International Mechanism on Loss 
and Damage will be significantly strengthened. 

o The agreement includes a robust transparency frame-
work for both action and support. The framework  
will provide clarity on countries’ mitigation and adapta-
tion actions, as well as the provision of support. At the 
same time, it recognizes that Least Developed Coun-
tries and Small Island Developing States have special 
circumstances.  

o The agreement includes a global stocktake starting in 
2023 to assess the collective progress towards the goals 
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of the agreement. The stocktake will be done every five 
years.  

o The agreement includes a compliance mechanism, 
overseen by a committee of experts that operates in a 
non-punitive way. 

 
The COP also closed on a number of technical issues. 
 

o Under the Kyoto Protocol, there is now a clear and 
transparent accounting method for carry-over credits 
for the second commitment period, creating a clear set 
of rules. 

o The first round of international assessment and review 
process (IAR) that was launched in 2014 was success-
fully completed. 

o A number of technical and implementation issues relat-
ed to the existing arrangements on technology, adapta-
tion, action for climate empowerment and capacity 
building were also successfully concluded. 
 
 

UNFCCC 
 
With 196 Parties, the United Nations Framework Con-
vention on Climate Change (UNFCCC) has near uni-
versal member-protocol has been ratified by 192 of the 
UNFCCC Parties. For the first commitment period  
of the Kyoto Protocol, 37 States, consisting of highly 
industrialized countries and countries undergoing  
the process of transition to a market economy, have  
legally binding emission limitation and reduction  
commitments. In Doha in 2012, the Conference of the 
Parties serving as the meeting of the Parties to the Kyo-
to Protocol adopted an amendment to the Kyoto 
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Protocol, which establishes the second commitment pe-
riod under the Protocol. The ultimate objective of both 
treaties is to stabilize greenhouse gas concentrations in 
the atmosphere at a level that will prevent dangerous 
human interference with the climate system. 
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APPENDIX B  

 THE NATURAL RESILIENCE 
FOUNDATION 

  
SUMMARY OF WHITE PAPER  

 
o The NRF is a development stage company. 
o The NRF intends to provide first loss subsidies for 

multi-family and commercial property sustainability and 
resilience retrofits. 

o The NRF will ideally be able to finance 100% of the 
cost of sustainability/resilience retrofits so property 
owners and businesses will not be out-of-pocket. 

o The NRF requires a $500,000 working capital fund to 
do studies, commence marketing efforts and fund the 
first year of operations. 

o The proposed Climate Resilience Investment Subsidy 
Fund (CRIS) is $100M-$250M.  It is anticipated that 
property and casualty insurers, utility companies and 
municipalities will finance this fund. 

o The ten (10) Protect, Enhance & Preserve (PEP) 
Measures:	

	
1) Expand Sustainable/Resilient Communities 

through the development of a master resilience 
plan (see PlaNYC report of June 2013 for useful 
guidelines). 
http://www.nyc.gov/html/sirr/html/report/rep
ort.shtml 
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2) Promote and broaden flood accommodative de-
sign and engineering to be accomplished in con-
junction with public & private resilience efforts. 

3) Encourage efficient storm water management 
through deployment of portable flood barriers, 
mold resistant foam insulation and wallboard, 
climate resilient landscaping, installation of per-
meable surfaces and additions to property eleva-
tions above flood levels. 

4) Promote use of clean energy through implemen-
tation of passive and renewable technologies. 

5) Utilize cutting edge high efficiency heating, cool-
ing and ventilation technologies. 

6) Improve building envelope to achieve optimum 
balance of air flow reducing loss of heat flow in 
the winter and cool air in the summer. 

7) Connect natural world elements with internal 
property improvements such that streetscapes 
and public areas, which in turn, protect and align 
with private property investment, improve flood 
prone areas. 

8) Relocate building infrastructure above projected 
flood levels (including reasonable projections  
for sea level rise over a 50-year useful life  
assumption). 

9) Create resilient and sustainable connectivity be-
tween utility grid and individual properties.   

10) Utilize earth friendly building materials.  En-
courage reuse, recycling and renewal policies in 
building program with a focus on the use of zero 
VOC materials. 
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FOUNDERS / BOARD MEMBERS BIOGRAPHIES

Eric Kaufman, author of A Call 
to Action: How to Save Millions 
of Lives, has over 33 years of real  
estate experience as a broker, investor, 
contractor and developer of commer-
cial (office, retail, hotel, industrial, 
multi-family) real estate valued at 
about $1 billion.  During the 80’s, 
through Creative Capital Group, 

which he established with his mother, Joan Kaufman, he saw 
the conversion of 1,100 apartments in New York and New Jer-
sey into co-operatives and condominiums.  He then joined in 
the 90s, The Carlton Group – a real estate banking firm – as 
Senior Managing Director.   

In 2008, he began developing with Meir Laufer the concept of 
a giant Ferris wheel in New York City modeled after the Lon-
don Eye.  The New York Wheel, under a public-private part-
nership with the City of New York, as of November 2016 is 
half constructed and capitalized with $610 million of private 
money.  In April 2018 the New York Wheel is scheduled to 
open in Staten Island, NYC. 

During the Internet’s early days, Kaufman also launched 
WorldWide Network Magazine as a B2B and a B2C link.  By 1992, 
he incorporated in the magazine a computer bulletin board 
known as Global Electronic Marketplace (GEM), which was 
the forerunner of Google, AOL and eBay.  Kaufman learned 
how important it is to “time the market” with innovative  
concepts.!
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Kaufman learned of the concept of “climate resilience” in  
September 2012 during an American Institute of Architects 
event in Manhattan.  Following Superstorm Sandy, he along 
with Ellie Sugarman, Joaquin Matias and James-Robert  
Sellinger, formed The Natural Resilience Foundation as a 
501(c) (3) public charity in August 2013 to advocate and devel-
op financing strategies to safeguard life, real estate and critical 
infrastructure from the effects of extreme weather patterns.	
	
Kaufman has an A.B. in Psychology from Vassar College  
and an MBA from the Wharton School, with a Marketing con-
centration and a minor in Finance.  He now resides in Austin, 
Texas. 
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Joaquin F. Matias"!co-author and 
editor of A Call to Action: How to 
Save Millions of Lives, is an attor-
ney, public management executive and 
business entrepreneur experienced in 
government, higher education and non-
profit, private and entrepreneurial sec-
tors. He is committed to advancing 
urban economic development, social 

entrepreneurship, good governance and sustainable and resili-
ent communities.    

As a Co-Founder and Board Member of The Natural Resilience 
Foundation, Matias formulated many of its policies and key 
documents.  He is also a Partner at City Strategy Group, LLC, 
where as the Chief Strategy Officer, he is developing initiatives 
that promote innovation and public / private initiatives to re-
build urban communities and cities into desirable sustainable 
and resilient locations.  

Matias has held senior level positions in the government, non-
profit and for profit sectors.  As Director of Economic Devel-
opment for the City of Newark, he negotiated and managed 
many complex, multi-phase, large-scale commercial, industrial, 
retail, retail/residential mixed-use and sports developments. As 
Executive Director of Real Estate & Economic Development 
for Rutgers University (Newark), Matias advanced the growth 
of the Newark campus of Rutgers around public-private 
partnerships, multi-use and shared facilities, and value-added 
research and civic engagement.   

At the Rutgers School of Public Affairs and Administration, 
Matias also developed and taught a graduate seminar course 
entitled “Redefining Economic Development from an Urban 
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Perspective:  Turning Collapse into Opportunity.”  He is a 
former Ford Foundation Fellow, during which he authored an 
article – “From Work Units to Corporations:  Chinese Corporate 
Governance in a Transitional Market Economy” – that was pub-
lished in the New York International Law Review (Winter 1998). 
 
Matias is a member of the New York Bar with an A.B. and 
M.P.A. from Harvard University and J.D. from Northeastern 
University.   
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James-Robert Sellinger is a  
Co-founder and Board Member of The 
Natural Resilience Foundation.  He is a 
real estate executive with over 25 years’ 
experience in diverse institutional and 
entrepreneurial environments.  Sellinger 
has a successful career in transactional 
commercial real estate and a record of 
formulating creative financial structures 

within the capital, property and asset markets. 

Sellinger is also involved in funding a ground up land develop-
ment for senior housing properties as a principal of SLD.  As 
former Chairman of the Tenafly (NJ) Planning Board, he was 
instrumental in advocating its Green Agenda and sustainability 
and resilience efforts to alleviate storm water runoff. 

His past positions have included Manager and Senior Under-
writer at Merrill Lynch Mortgage Capital, Senior Director at the 
hedge fund Palisades Financial, Mortgage Banker at Northmarq 
Capital, and Manager with AT&T Real Estate.   

Sellinger has a B.B.A from University of MA, Amherst and an 
M.B.A. from Cornell University.  He is currently an Adjunct 
Professor in the graduate program at the Schack Real Estate 
Institute, New York University. 
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Ellie Sugarman" is a Co-Founder 
and Board Member of The Natural 
Resilience Foundation.  She is an 
alumna of The School of Environ-
mental Science at the University of 
New Hampshire. Sugarman graduated 
Summa Cum Laude with a B.S. Ed 
from St. Thomas Aquinas College in 
Sparkill, N.Y. and Summa Cum Laude 
with a M.S. Ed from Western Con-

necticut State University.  She also received her degree in Busi-
ness Management as Valedictorian of her graduating class at 
Southern Vermont College. 
 
Sugarman was influenced at a young age by the works of Ra-
chel Carson, especially Silent Spring, and by Frances Moore Lap-
pé’s Diet for a Small Planet, as well as by her grandfather, who 
was early proponent of reusing and recycling natural re-
sources.   As a kindergarten teacher, she taught ecological sus-
tainability to hundreds of young children.  She was featured in a 
children’s book by Katie Davis entitled, Kindergarten Rocks! 
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APPENDIX C  

 ELEVATION OF VARIOUS  
US CITIES 

 
ALTITUDES OF MAJOR US CITIES180 

This chart provides the altitude over various airports throughout 
the country, which may differ significantly from the altitude of 
downtown areas.  We have highlighted in yellow areas with an alti-
tude of less than 100 feet of elevation above sea level – as areas 
that would be vulnerable to the effects of sea level rise. 

	
CITY BY STATE AIRPORT ELEVATION 

(FT) 
ALABAMA   
Birmingham Birmingham 644 
Mobile Bates Field 218 
Montgomery Dannelly Fld 221 
   
ALASKA   
Anchorage Anchorage Intl 144 
Fairbanks Fairbanks Intl 531 
   
ARIZONA   
Grand Canyon Grand Canyon 

N.P. 
6606 

Phoenix Sky Harbor 1132 
Tucson Tucson Intl 2641 
   
ARKANSAS   
Little Rock Adams Field 258 
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CALIFORNIA   
Bakersfield Meadows Field 507 
Fresno Fresno Air Term 332 
Los Angeles LAX 126 
Mojave Mojave 2787 
Redding Redding Munici-

pal 
502 

Sacramento Sacramento Met-
ro 

23 

San Diego Lindbergh 15 
San Francisco San Francisco 

Intl 
11 

   
COLORADO   
Colorado Springs C.S. Municipal 6172 
Denver Centennial 5883 
Grand Junction Walker Field 4858 
Gunnison Gunnison Coun-

ty 
7673 

   
CONNECTICUT   
Hartford/Windsor Bradley Intl 174 
   
DELAWARE   
Wilmington New Castle 

County 
80 

   
DISTRICT OF 
COLUMBIA 

  

Washington, D.C. Reagan Intl 16 
   
FLORIDA   
Jacksonville Jax Intl 30 
Miami Miami Intl 11 
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Tallahassee Talahassee Re-

gional 
81 

   
GEORGIA   
Augusta Bush Field 145 
Atlanta Hartsfield Intl 1026 
Savannah Savannah Intl 51 
   
HAWAII   
Hilo Hilo Intl 47 
Honolulu Honolulu Intl 13 
   
IDAHO   
Boise Boise Air Termi-

nal 
2858 

Idaho Falls Fanning Field 4740 
Pocatello Pocatello Muni 4449 
   
ILLINOIS   
Champaign/Urbana U of Illinois – 

Willard 
754 

Chicago O’Hare Intl 668 
Chicago - Rockford Midway 619 
Rockford Greater Rockford 736 
Springfield Capital 597 
   
INDIANA   
Fort Wayne Baer Field 815 
Indianapolis Indianapolis Intl 797 
   
IOWA   
Cedar Rapids Cedar Rapids Intl 864 
Des Moines Des Moines Intl 957 
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KANSAS   
Hutchinson Hutchinson Mu-

nicpal 
1542 

Topeka Forbes Field 1080 
   
KENTUCKY   
Lexington Bluegrass 980 
   
LOUSIANA   
Lake Charles Chennault 17 
New Orleans New Orleans Intl 4 
   
MAINE   
Bangor Bangor Intl 192 
Portland Portland Intl 74 
   
MARYLAND   
Baltimore BWI 146 
   
MASSACHUSETTS   
Boston Logan Intl 20 
   
MICHIGAN   
Detroit Wayne County 639 
Grand Rapids Kent County 794 
Lansing Capital City 861 
   
MINNESOTA   
Duluth Duluth/Superior 

Intl 
1430 

Minneapolis Minneapolis/St. 
Paul 

841 
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MISSISSIPPI   
Jackson Jackson Intl 346 
Meridian Key Field 297 
   
MISSOURI   
Kansas City Kansas City Intl 1026 
St. Louis Lambert 605 
   
MONTANA   
Billings Billings/Logan 3649 
Helena Helena Regional 3873 
   
NEBRASKA   
Grand Island Central Nebraska 

Regional 
1846 

Lincoln Lincoln Municipal 1214 
Omaha Eppley 983 
   
NEVADA   
Las Vegas McCarran Intl 2174 
Reno Cannon 4412 
   
NEW HAMPSHIRE   
Manchester Genier 234 
   
NEW JERSEY   
Atlantic City Atlantic City Intl 76 
Newark Newark Intl 18 
   
NEW MEXICO   
Albuquerque Albuquerque Intl 5352 
Roswell Roswell Industrial 

Air Center 
3669 

Santa Fe Santa Fe Municipal 6344 
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NEW YORK   
Albany Albany County 285 
Buffalo Greater Buffalo 

Intl 
724 

New York City JFK 13 
New York City LaGuardia 20 
Rochester Greater Rochester 

Intl 
559 

Syracuse Hancock 421 
   
NORTH CAROLINA   
Asheville Asheville Regional 2165 
Raleigh Raleigh/Durham 437 
   
NORTH DAKOTA   
Bismarck Bismarck Intl 1677 
   
OHIO   
Akron Akron/Canton Re-

gional 
1228 

Cleveland Hopkins Intl 792 
Columbus Port Columbus Intl 816 
   
OKLAHOMA   
Oklahoma City Will Rogers 1295 
Tulsa Tulsa Intl 677 
   
OREGON   
Klamath Falls Klamath Falls Intl 4092 
Portland Portland Intl 27 
Redmond Roberts Field 3077 
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PENNSYLVANIA   
Harrisburg Harrisburg Intl 310 
Philadelphia Philadelphia Intl 21 
Pittsburgh Greater Pittsburgh 

Intl 
1203 

Wilkes Barre W-B/Scranton Intl 962 
   
RHODE ISLAND   
Providence T F Green Intl 55 
   
SOUTH CAROLINA   
Charleston Charleston Intl  45 
Columbia Columbia Metro-

politan 
236 

   
SOUTH DAKOTA   
Rapid City Rapid City Regional 3202 
   
TENNESSEE   
Memphis Memphis Intl 332 
   
TEXAS   
Austin R. Mueller Municipal 632 
Austin Bergstom Intl 542 
Dallas DFW Intl 603 
El Paso El Paso Intl 3956 
Houston Houston Intl 98 
San Antonio San Antonio Intl 809 
   
UTAH   
Ogden Ogden/Hinckley 4470 
Provo Provo Municipal 4491 
Salt Lake City SLC Intl 4227 
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VERMONT   
Burlington Burlington Intl 334 
   
VIRGINIA   
Norfolk Norfolk Intl 27 
Richmond Byrd Field 168 
   
WASHINGTON   
Ephrata Ephrata Municipal 1272 
Seattle Sea-Tac Intl 429 
Spokane Spokane Intl 2372 
Yakima Yakima Air Ter-

minal 
1095 

   
WEST VIRGINIA   
Charleston Yeager 982 
Martinsburg Shepherd 557 
   
WISCONSIN   
Madison Truax Field 862 
Milwaukee Mitchell 723 
   
WYOMING   
Casper Natrona County 5348 
Rock Springs Rock Springs Mu-

nicipal 
6760 
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APPENDIX D  

 IMAGES OF THE  
FOOD CHAIN 

 
 
 

 
This Food Chain diagram shows “Man” at the center.			

Source:  Blog.chrisworfolk.com 
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On the left, the “man-centric” diagram has man at the top of a Food Chain pyramid.   

On the right, a holistic interdependent Food Chain organized 
as a circle.  Source:  chan4chan.com 
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APPENDIX E  

 CAPITAL BUDGETING / COST-
BENEFIT ANALYSIS		
 

We provide the following exercise as illustrating the type of 
Cost-Benefit Analysis we would undertake when evaluating po-
tential Climate Resilience (Adaptation) Projects and determin-
ing the feasibility of establishing of Relocation Communities / 
Cities.  In both situations, government analysts, legislators and 
officials should seek to understand and quantify, when possible, 
the costs incurred by residents, businesses and property owners 
as well as the burden imposed on government budgets and op-
erations when remaining in existing low-lying, coastal, or 
drought-stricken areas made vulnerable to the effects of ex-
treme weather events.   
 
This type of exercise will demonstrate the need for capital 
budgets to be re-examined, adjusted and increased to reflect the 
future needs of a municipality facing the impact of extreme 
weather variability. 
 
This valuable exercise is a “work in progress” that will be re-
fined by practitioners engaged by municipalities to undertake 
this type of analysis.   

 
 

Step 1 Add up the value of all existing properties –
compartmentalized into private sector and pub-
lic sector categories and property types.  This 
number will give us the total value of the real 
property in the municipality. 
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Step 2  Add up the value of all public infrastructure in-
cluding roads, bridges, waste and storm water 
treatment plants, water infrastructure and utility 
investments. This number will give us the total 
value of the public infrastructure for the munic-
ipality. 

 
Sum of Step 1 and Step 2  
 Represents the total value of the municipality’s 

real property and public infrastructure at a par-
ticular point in time, and, like a balance sheet, 
represents the total assets of the municipality at 
a particular point in time. 

______________ 
 
Step 3  Calculate the costs of all operations needed by 

the particular municipality such as and including 
public services like police, fire, water, education 
and other services that the municipality pro-
vides for a particular area. 

______________ 
 
Step 4 Estimate the cost of the climate adaptation 

measures necessary to maintain the municipality 
along 10 / 20 / 50 / 100 year periods.  Calcu-
late the present value of these future costs by 
using the municipality’s cost of capital. 

 
Step 5  Estimate the projected future disaster-related 

expenditures due to storm surges, droughts, 
wildfires, etc. for the same 10 / 20 / 50 / 100 
year periods.  Calculate the present value of    
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these future costs by using the municipality’s 
cost of capital.  

 
 Even though the occurrence of future disasters 

remains uncertain, assumptions could be made 
at the 10 / 25  / 50 / 75 / 100 year periods.  At 
this stage of analysis, a weighted average could 
suffice rather than a full-blown statistical analy-
sis of the probability of a damaging storm at 
various year assumptions. 

 
Step 6 Estimate the cost of relocating the affected 

segments / portions of the population to a less 
weather sensitive or a more climate resilient lo-
cation including, for example, the costs of 
property buy-outs, relocation, infrastructure and 
the intangibles of social, psychological and po-
litical factors.  Clearly quantifying the intangi-
bles will be very difficult but certain proxies like 
costs of counseling and increased reliance on 
public benefits may be used.  

 
 The end of the analysis will result in a “reloca-

tion cost per person” to an elevated or less 
weather sensitive location. 

 
Step 7 Segregate public costs from private costs and 

factor in the impact, if any, of federal, state or 
local grants, subsidies as well as insurance pro-
ceeds from future disasters that may apply to 
reduce the costs for Steps 4-6 so that these 
costs will be Net Costs calculated on a Net Pre-
sent Value (again based on municipality’s cost 
of capital). 
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______________ 
 

Step 8 Determine the existing budget to serve as a 
baseline (baseline budget), that is all revenue 
sources including local tax revenue allocated to 
property and infrastructure maintenance and 
public services, capital reserves, property taxes, 
investment and bond proceeds, licenses, and 
state and federal aid.  Based on this baseline 
budget prepare 10 / 20 / 50 / 100 year budgets 
where these budgets are increased by a reasona-
ble and customary percentage for property taxes 
and the like.  

 
Step 9 Analysts may also project higher future 10 / 20 

/ 50 / 100 year budgets by first changing the al-
locations currently made in the baseline budget 
and applying more aggressive increases in prop-
erty taxes, licenses and revenue sources under 
the municipality’s control.   

______________ 
 

Step 10  Analyze and compare (a) the cost of maintain-
ing a particular municipality as calculated / es-
timated in Steps 3 to 7, provided all properties 
have a positive Net Present Value as deter-
mined in Steps 1 and 2 and (b) the budgets pro-
duced in Steps 8 and 9.  

 
Conclusion  If during Step 10, the costs greatly exceed the 

budgets prepared in Steps 8 and 9, then munici-
pality and its inhabitants may have to seriously 
consider relocation.   
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At the same time, this exercise may guide mu-
nicipalities in starting now to adjust their capital 
budgets and prepare so that if their budgets are 
increased in line with Step 9 or the needs pro-
jected in Steps 3-7, relocation may not be re-
quired (as least from a financial perspective). 
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APPENDIX F  

 COUNTRIES IN THE PATH OF 
THE GREAT CLIMATE DIASPORA		

 
Russia/Siberia 
Latvia 
Lithuania 
Finland 
Sweden 
Norway 
Denmark 
Iceland 
Ukraine 
Greenland 
Northern Canada/Quebec 
Slovenia 
Czechoslovakia 
Poland 
Romania 
Hungary 
Bulgaria 
Georgia 
Serbia 
Austria 
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APPENDIX G  
“HOW TO SAVE MILLION(S) OF 

LIVES” POWERPOINT DECK	
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The	NRF	is	a	developmental	stage	entity	interested	in	getting	your	comments	
on	its	concepts	and	designs.		Dialog	is	the	first	step	of	a	grass	roots	effort	
needed	to	start	a	global	response	to	a	critical	matter	of	global	concern.		Your	
engagement	is	necessary	to	then	trigger	legislators	to	act.		Comment	on	our	
blog:

http://natresilience.blogspot.com. 
Also check out our website: 

www.naturalresiliencefund.org. 
We are also on Facebook, Linkedin, Instagram and Twitter.

BLOG	/	EXPLORE	/	COMMENT

The Natural Resilience Fund, Inc.

As	a	501(c	)(3)	corporation,	we	appreciate	any	
donations	you	can	make	to	help	defray	the	
costs	of	making	The	NRF	operational.

DONATIONS
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APPENDIX H  
MASLOW ON  

SELF-ACTUALIZED PEOPLE 
 
Although we are all, theoretically, capable of self-actualizing, 
most of us will not do so, or only to a limited degree.  Accord-
ing to Abraham Maslow, self-actualization is about achieving 
one’s potential and is not a judgment on their character or de-
meanor.  He estimated that only two percent of people reach 
the state of self-actualization.  All references in this section are 
from his works widely known, but you can review these basic 
components online.181 
 
By studying 18 people he considered to be self-actualized (in-
cluding Abraham Lincoln and Albert Einstein) Maslow identi-
fied 15 characteristics of a self-actualized person. 
  
1.  They perceive reality efficiently and can tolerate  

uncertainty; 
2.  They accept themselves and others for what they are; 
3.  They are spontaneous in thought and action; 
4.  They are problem-centered (not self-centered); 
5.  They have an unusual sense of humor; 
6.  They are able to look at life objectively; 
7.  They are highly creative; 
8.  They are resistant to enculturation, but not purposely 

unconventional; 
9.  They are concerned with the welfare of humanity; 
10.  They are capable of deep appreciation of basic life- 

experience; 
11.  They establish deep satisfying interpersonal relation-

ships with a few people; 
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12.  They experience moments of pure joy and elation also 

known as peak experiences; 
13.  They need privacy; 
14.  They have democratic attitudes; and 
15.  They have strong moral/ethical standards. 
 
Maslow further identified behaviors that would lead to increas-
ing self-actualization. 
 
1.  Experiencing life like a child, with full absorption and 

concentration; 
2. Trying new things instead of sticking to safe paths; 
3. Listening to your own feelings in evaluating experiences 

instead of the voice of tradition, authority or the major-
ity; 

4. Avoiding pretense or game playing and instead is hon-
est; 

5. Being prepared to be unpopular if your views do not 
coincide with those of the majority; 

6. Taking responsibility and working hard; and 
7. Trying to identify your defenses and having the courage 

to give them up. 
 
Individuals achieve self-actualization in their own unique way, 
but they tend to share certain of these characteristics and be-
haviors.  And while there are degrees of self-actualization, 
“there are no perfect human beings” or self-actualization be 
equated with perfection.  Not all 15 characteristics are required 
to become self-actualized and not only self-actualized people 
will display them. 
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