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INTRODUCTION:

Sustainability is a field that transcends
di sci plines, spans sectors and finds application
i n addressi ng consi derabl e chal | enges t hr oughout
t he worl d.

As the hub of sustainability at Arizona
State University, the Julie Ann Wigley d obal
Institute of Sustainability serves not only as
an incubator of scal able solutions, but as an
aggregator of inpactful know edge.

Wth the latter in mind, we established
t he Thought Leader Series — inviting essay
contributions fromsonme of sustainability's nost
cel ebrated thinkers and probl emsolvers — nearly
five years ago.

The following collection reflects contri bu-
tions to-date, and represents the many arenas
in which sustainability is applied — fromart
to econonics, agriculture to social justice. Each
aut hor offers expertise that pronpts reflection,
provokes the imagi nati on and encourages action.
Just as the Thought Leader Series continues,
the ASU Wigley Institute advances its mi ssion
to secure a better, nore sustainable future.
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ABOUT THE AUTHOR:

Qady Ganmmge, Jr. is a senior sustainability
scholar in the Julie Ann Wigley Qobal Institute
of Sustainability, a senior research fellowin the
Morrison Institute for Public Policy (College of
Public Service & Community Solutions), and a
practicing | awer with Gammage & Burnhamin
Phoeni x. An expert on |and use and urban devel op-
nent, he has taught nunerous classes at ASU
in areas such as land use regulation, historic
preservation, urban policy, and sustainability.
Gammage is a past president of the board of
directors of the Central Arizona Project, which
oversees a key conponent of the state's water
supply, and he was princi pal author of the
2011 Morrison Institute report, “Watering the
Sun Corridor: Managi ng Choices in Arizona's
Megapol itan Area.”
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Rating Phoeni x Sustainability: What Mitters Most?
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Leader shi p and Deci si on- Maki ng

In early CQctober, Andrew Ross issued
the latest indictnent of Phoenix: Bird on
Fire: Lessons fromthe Wrlds Least Sustain-
able AOty. Ross’s book represents the |atest,
| ongest, and nost articul ate exam nation of
Arizona’s capital — the nation's sixth |argest
city — as a kind of colossal denographic
m stake. But he’s not the first to go down
this path.

In a 2006 radio interview author S non
Wnchester said that Phoeni x “shoul d never
have been built” because “there’s no water
there.” In 2008, Sustainlane.comrated Phoeni x
anong the |east sustainable cities inthe US
for water supply, primarily because of the
di stance water nust travel to reach the city.
In 2010, the Natural Resources Defense Council
(NRDQ found that Maricopa County, hone to
t he Phoeni x Metro area, was anong the “nost
chal l enged” places inthe US for climate
change — this conclusion based on the differ-
ence between rainfall and water use within the
county. And in 2011, the Stockhol m Environnent
Institute (SE) found current patterns of
Arizona water use to be “unsustainable,” due to
the large anount of water going to agriculture.

These views highlight the huge problens

i nherent in measuring urban sustainability.
In large part, Phoenix seens to be everyone's
favorite whi pping boy essentially because it’s
hot in Arizona and doesn't rain very nuch.
This viewis too sinplistic.

Aties, by their very definition, are

-

concentrations of people supported by the
resource base of a |arger geographic area
Water is a resource |ike nost others —
transportabl e and subject to supply and
demand pressures. That is apparently |ost
on Sust ai nl ane.com which found reliance on
groundwater mning to be nore sustainable
than transported, renewabl e surface water
because it is “closer.” Never mind that
groundwat er is an exhausti bl e resource.

NRDCs rainfall deficit for Maricopa
County simlarly msses the point. Local
precipitation has been insufficient for
civilization in Central Arizona for nore
than a thousand years, but this is neither
a revel ation nor neaningful for the current
situation. SH's criticismboils down to “too
nmuch water being used to grow crops,” based on
their assunption that farmng will continue
at current levels as urbanization advances.
That scenario hasn't been true for decades.

One feature of Ross’s hook is a repeated
reference to the egregious carbon footprint
of central Arizona's urban dwellers. Nowhere
does he actually attenpt to quantify that
footprint, or actually conpare it. The Center
for Aimate Strategies has done so: Arizona
enmits about 14 netric tons of carbon dioxide
per person per year — 35%belowthe US
average of 22 tons. Wiy? It takes |ess energy
to cool than to heat, and the state doesn’t
have a lot of heavy industry.

Yet Phoenix is just too attractive a
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target. Surely it is running out of water?
Hence it
University’s Morrison Institute for Public
Pol i cy,

inits report, Watering the Sun Corridor. The

is unsustainable. Arizona State

however, recently examnined that issue
concl usi on: Phoeni x has sonme tough choices
ahead, but the water supply of the Sun Corridor
(a megal opol i s includi ng Phoeni x and Tucson)
has been managed to deal with change and
uncertainty, and is remarkably resilient.

Phoeni x shoul d not be deened
unsust ai nabl e sinply because it grewin a
desert. Sustainability is not so sinple as
nmeasuring rainfall or the distance froma
wat er shed. It requires understandi ng conpl ex
systens, sorting through multiple choaices,
and managi ng through adversity.

This is not to say that cities are des-
tined to just keep growi ng. They can shri nk,
too. Once proud and flourishing urban centers,
such as Babylon and even Venice, have reached
poi nts of econonic obsol escence and decl i ned,
often precipitously. Detroit, once the fourth-
its

largest city inthe US, is now half

~

previous size. And S. Louis, once the greatest

boontown in Anerica, is now horme to nearly
100,000 fewer residents than the Phoenix
suburb of Mesa.

Ross’s nost trenchant criticismis
when he [ooks at Phoeni x’s politics, and in
particular its enblenatic |ibertarian bent.
This is an astute point. You cannot exi st
ina hot, arid, challenging environnent as
a rugged individualist. The significant
chall enges of sustainability are only met
through collective action. The |esson of
Central

been exam ned and dealt with tinme and again

Arizona's water supply is that it has
through political decisions and institutions.
It is understandable that Phoenix

strikes people as a fragile place. But at

the end of the day, the verdict on urban
sustainability is not about geography, but
about politics. Before we brand Phoeni x as “the
world's | east sustainable city,” we need to
figure out howto rate political foresight and
Wi | | power. The real neasure of sustainability
is in how a place responds to chall enges.




AUTHOR:
Geg Stanton

ABOUT THE AUTHOR:

QGeg Stanton is the mayor of Phoeni x,
Arizona, the capital and largest city in the
state. A native of the city, he has dedicated
nost of his life to public service, serving as
a nenber on the Phoenix city council from 2000
to 2009 and working as deputy attorney general
for Arizona from2009 to 2010. Stanton has al so
been active in many conmunity organi zations,
including Big Brothers/Big S sters of Central
Arizona, the Arizona School Readi ness Board,
Arizona Theater Conpany, and the Flinn
Foundation Arizona Bioscience Steering
Committee. A graduate of University of M chigan
| aw school, he spent five years in private

practice as an education attorney.
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Not e: ASU and Phoeni x have col | aborated on region that enconpasses nore than 4 nillion
nunerous big projects through the years, people. It is also the capital of a huge
i ncludi ng devel opnent of the ASU canpus in the and diverse state that is home to 6 nillion
heart of downtown. More recently, ASUs Julie resi dent s.
Ann Wigley dobal Institute of Sustainability
and Phoeni x teamed up to win a $25 mllion Thinking long-term
federal grant fromthe US Departnent of But we can't stop now W nust continue
Energy to launch Energize Phoenix, a sustain- long-termthinking and planning or we wll
able energy efficiency programthat creates not thrive in the future. Wth sustainability
green jobs and reduces carbon emissions while infusing everything we do, we are better able
transform ng energy use in diverse neighborhoods to craft the prosperous shared future we
along a 10-mle stretch of the Metro light rail. all desire.
What are sonme of the sustainability

Sustainability is what turns big cities chal I enges Phoeni x faces today? W possess
into great cities. It's a transformation that a huge built environment that under perforns
starts with good | eadership and col | aborati on, in energy efficiency. Qur econony needs
then takes off with visionary thinking and nore diversification involving sustainable
long-termplanning. Geat cities thrive when busi nesses. W nust expand access to sol ar
sust ai nabi lity perneates decisions, strategies, and other clean energy supplies. W need to
and operations. better unify our socially fragnented urban

Phoeni x has long benefited fromvisionary metro region. And we have to bol ster our
| eaders with long-termoutlooks. These leaders  know edge about how to protect our |andscape

provided the ideas and groundwork that made and resources.

it possible to create a ngjor city in a vast These chal | enges are nuch the sanme for
desert. They secured a multidi mensional water nmany ot her growi ng cities around the world,
supply that is one of the nost reliable in particularly those in arid environments. That
the country. They established strong econonic is why we in Phoenix are working to address
foundations for us in information technol ogy, t hese issues and provide workabl e nodels for

bi ot echnol ogy, and ot her high-value industries others to adapt and build on. Here are a
that are at the core of a sustainable econony. few exanples.
And they set aside vast natural wonders as

preserves for future generations. Cl eani ng up energy

Thus, Phoeni x has paved the way and has Phoenix is partnering with Arizona State
becone the sixth nost populous city in the University's Julie Ann Wigley @obal Institute
nation with 1.4 mllion people across al nost of Sustainability and electricity provider
520square miles. More than that, Phoenix is Arizona Public Service, Co. on a landnmark

\the beating heart of a vibrant netropolitan project —called Energize Phoenix —to j




significantly inprove energy efficiency on an
urban scale. Focusing on a 10-square-nile area
along our light rail corridor, we are applying
i ncentives, loans, and expertise to upgrade
approxi mately 1,700 hones and 30 million
square feet of office and industrial space

W believe this replicable project can
shrink home energy consunption by 30 percent,
reduce commercial energy use by 18 percent,
and elimnate carbon em ssions by as nuch
as 50,000 netric tons per year. At the same
time, this project is expected to create
approxi mately 1,000 new direct and indirect
jobs, including many green jobs such as energy
auditors and efficient-equi pnent installers.

To boost our clean, l|ocal energy supplies
and create additional jobs in sustainable
i ndustries, we have partnered with Nationa
Bank of Arizona to launch Sol ar Phoenix 2
This is the nation's |argest city-sponsored
residential solar financing program

The project enabl es nmany Phoeni x
honeowners —i ncludi ng those with | ow and
noderate i ncomes —to install electricity-
produci ng sol ar panels without the obstacle
of upfront costs. Success here will build on
our goals to develop 15 percent of the city's
energy fromrenewabl e sources and doubl e
the amount of solar power installed on city
bui I di ngs by the end of 2012

St rengt heni ng community

W are working to strengthen the fabric
of our community. As part of that effort, ny
sustainability policy adviser is identifying
vacant parcels of land that can be redevel oped
as community gat hering points. These will
be transformed into conmunity gardens, art
engagenent areas, education centers, and
entrepreneurial seedbeds that will bring
toget her nei ghbors and busi nesses to build
soci al cohesion and a nore resilient economc
fabric.

This fall, for exanple, we will renovate
a 15-acre parcel of high profile, vacant
land into a denonstration area focusi ng on

~

sustainability —the nation's single |argest
sust ai nabi lity-oriented engagenent, education
and devel opnent space. One idea for the
parcel is to invite international refugees
to cultivate crops, sell their produce at a
farmers market, and share their culture with
the surroundi ng comunity.

In addition, our city planners have been
wor ki ng closely with ASU faculty and graduate
students to engage citizens across the city in
under st andi ng and addressi ng sustainability
i ssues. The sustainability policies that have
energed fromthis community outreach and
education effort are now bei ng incor porat ed
into the city’s new draft general plan.

Inspiring sustainability
W are actively engaged in the |eadership
of the Sustainable CGties Network, an initiative
establ i shed by the ASU Wigley Institute, to
coordi nate sustainability efforts regionally
and around the state. This network of more than
40 city, county, and tribal |eaders provides a
venue for sharing know edge and best practices
about sustainability and allows us to access
university know edge and research that hel ps
us neet frontline sustainability challenges.
Anong the sustainability practices we' ve
shared through the Sustainable Gties Network
i's our Shade Phoeni x 2030 plan to expand our
city’s urban forest. This working nodel will
i nprove nei ghborhood livability in the hot
seasons and hel p reduce energy use for cooling
Whi e we expect great things from
t hese and our ot her pioneering sustainability
initiatives, we nust continue to devel op and
test many nore while continuing to coordinate
with our neighbors. Unless we get sustainability
right in our own backyards, we won't be able
to thrive and conpete in the world around us.
And t hat
Phoeni x and al

is the central challenge for

cities. W nust rise to the
occasion, inspire sustainability at an urban
scale, and hel p each ot her succeed. W& nust
in other words, begin living like the future
natters.
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Chris Spence is the director of the Institute
at the CGolden Gate, a programof the CGolden Gate
National Parks Conservancy in partnership with
the National Park Service that advances environ-
nent al stewardship and wel | -bei ng t hrough parks
and public |ands.

A native of England, Spence brings nore than
20 years of experience working internationally and
inthe United States on sustai nabl e devel opnent,

i ncludi ng conservation, clinmte change, health
policy, and protected areas. Prior to joining the
Institute at the Golden Gate in 2012, he served in
senior managenent roles for nonprofits in New York,
Europe, and New Zeal and. He has al so consulted for
the United Nations and UCN the Wrld Conserva-
tion Union. Spence is an award-w nning witer who
has been wi dely published and has been a guest
speaker at many international events.
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Do you ever feel |ike the news on
climate change is stuck on repeat? Day after
day and year after year, we seemto hear the
sanme dire predictions fromclinmate scientists
and activists, the same calls to “act now
before it's too late!”

| first started working on clinmate

policy in 1993, which coincidentally is the

year the novie “Goundhog Day” first screened.

It’s about a selfish television weather man
dooned to repeat the same day tinme and again
until he finally learns to change his ways.
Over the past 20 years, |’'ve sonetines
felt like I'mstuck in “Goundhog Day.” Wile
the science is stronger than ever, working on
climate policy can feel like being trapped in
a time warp of inaction and paralysis. W all
but

serious action on a large scale sonetines

know the problemis real and grow ng,

seens beyond our grasp.

Who can | ead us out of this?
Back in the 1990s, | thought it might be
| eaders. The United Nations (UN

was | eading the way through the newy m nted

our political

Framework Convention on dimate Change and
Kyoto Protocol. Having attended nore than
ny share of UN climate negotiations, | can
vividly recall the pal pable sense of excite-
nent anong the thousands of diplomats and
ot her participants who attended sone of

the early neetings. Freshly inked, the UN

agreenents had the vocal support of high
profile leaders like Al Gore and Tony Bl air.
What coul d possi bly go wong?

Fast forward a few years and t he nood
had shifted. By the early 2000s, the UN
process felt like it was losing its way. For
several years, | led teans of experts who
attended these neetings on behalf of the
International Institute for Sustainable
Devel oprent  (11SD).
publication—the “Earth Negotiations Bulletin”
—which it publishes fromUN events. The

“Bul l etin” provides detailed news and

I1SD has a mar vel ous

analysis each day on the state of play,
i ncluding countries’” negotiating positions
and strategies. It’s a non-partisan service
provi di ng much-needed transparency—and
hopeful ly some account ability—en why neetings
either succeed or fail.

As the years went by, the number of
failures began to outwei gh the successes.
| recall a particularly dismal conference
where | went |ooking to interview one of the
prom nent European politicians to get their
perspective. By chance, | passed two of
these VIPs in less than five mnutes. First,
Britain's Deputy Prine Mnister trudged by,
head bowed and al one, not an adviser in sight.
Monents later, | spied a prom nent European
envi ronnent minister sitting in his office
at the conference center, head in his hands.

Bot h | ooked so downcast, | didn't have the
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heart to speak with them

The power of small, local change
Qearly, the UN process is still
stil

struggling. However, | bel i eve t hat

all countries can work together and | woul d
never give up hope that the UN can |l ead agai n.
But for now it’'s clear we cannot depend on
a top-down approach. The same goes for our
national |eaders; around the globe, there
are strong forces aligned against political
action. Policy victories fromour world's
capitals are few and far between.

In spite of the vacuumin global and
national |eadership, we can take heart

fromthe multitude of local and regiona
initiatives that have bl ossoned i n recent
and | oca

years. Regional gover nnment s

individual cities and states, as well as

nei ghbor hoods, communities, and school s,
are all leading bottomup novenents for
change. There are al so many nonprofit

organi zations, think tanks, conpanies, and
entrepreneurs who are genui nely and seriously
engaged. W can feel inspired by such energy
and shoul d be finding ways to support and

scale up such activities.

Parks pointing the way
An exanple fromny own field illustrates
t he point.

Last year, | joined the Institute

~

at the Colden Gate, a California-based
nonprofit commtted to nmaking parks and
protected areas part of the solution to
broader societal challenges. One of our
prograns is focused on using parks to
engage the public on clinate change. In our

| atest report published in May, we identified
exanpl es of innovative, effective, and

power ful educational prograns in 13 parks
around the world. During the course of our
research, we identified many nore parks where
the public were being informed about climate
change in a conpel ling, enpowering way.

Parks are on the frontline of climate
change. Park rangers and ot her staff nenbers
are a trusted and respected source of
i nformation. What better place could there
be for the public to be informed and inspired
on this critical issue? Wile some visitors
are already learning fromour parks, an even
Wth 283 mllion

parks al one, we

| arger number coul d benefit
visitors to US nationa
bel i eve there’'s an opportunity to scale up
and i ncrease the i npact

If we can learn to chanpion and replicate
| ocal success stories, | believe we can turn
that “Goundhog Day” feeling of paralysis and
inaction into a thing of the past. W can

amend the clinate change narrative for good
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As the executive director of the Rob and
Mel ani Walton Sustainability Solutions Initiatives,
Patricia Reiter is responsible for overseeing the
success and inpact of eight prograns that use
evi dence-based know edge to deliver solutions
to today’'s conplex sustainability issues.

Before leading the Walton Initiatives, Reiter
was the devel opment director of ASUs Julie Ann
Wigley Qobal Institute of Sustainability.
Throughout her career, she has applied business
nmet hods to maxi mize inpact of both for-profit and
cause-driven enterprises. Her work led her to ASU
where she first joined the ASU Foundation as
chief of staff to the ASU Foundation president.
Qurrently, Reiter’'s interests lie in inpact
i nvesting, social enterprise nodels, and
perfor mance neasurenment such as G C8° 3.0.
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On occasion, Arizona State University
(ASU) President M chael
simlarities between the fields of nedicine

M O ow draws

and sustainability. ASU D stingui shed
Sustainability Scientist and United Nations
Chanpion of the Earth Sander van der Leeuw
devel oped the idea further in a diagram(see
next page) that describes the domain of

nedi ci ne as the health of the individual
inrelationship to their environment and the
domai n of sustainability as the health of
societies interacting with their environnent.
Thi s anal ogy between nedici ne and sustai n-
ability is useful in explaining the intent
Institute of
Sustainability’'s Walton Sustainability

of the Julie Ann Wigley @ obal

Solutions Initiatives.

Due to the generosity of Rob and Mel ani
Walton, the ASU Wigley Institute received a
five-year investnent fromthe Wlton Famly
Foundation for eight unique prograns to help
solve sustainability challenges across the
gl obe. These chal | enges span environnental,
economic, and social sectors that affect
us all. The Walton Sustainability Solutions
Initiatives are focused on delivering practical,
holistic solutions in the sane way a general
practitioner in a teaching hospital works with
real

patients to not only heal individuals,

but also to test, refine, docunent, and

pronote best practices. This in turn offers

critical real-world learning opportunities for

Like a

teachi ng hospital, we are focused on i nproving

the next generation of practitioners.

the public good through direct engagenent
with the underserved, providing educational
outreach, and pronoting proven interventions.
Qur work has both short- and |long-term
i npact,
to conpl ex challenges facing individuals,

as we begin to apply systens thinking

busi nesses, and institutions. Qur clients

and partners often describe their issues as
a set of sinple synptons, but when we probe
for external and internal causes, we expand
their understanding of risks, opportunities,

and trade-offs.

Symptoms turn into solutions

For exanple, the Sustainability Solutions
Extension Service is providing advice to the
Gty of Phoenix on how to best achieve its
goal
the Gty’s landfills by 2020. The Adty’'s current
rate is 13 percent. The Solutions Service's

of diverting 40 percent of waste from

initial analysis indicated that Aty enpl oyees
drive over 7 million mles a year picking up
and delivering waste to landfills. This

and high

carbon emissions. By identifying potential

represents a great cost in fuel
savi ngs and mappi ng opportunities, we are
bui I di ng an econonic case for a regional
resource recovery center that will further
streaniine waste and recycling efforts while

reduci ng greenhouse gas em ssi ons.
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Both the Solutions Service and the
Center for Integrated Solutions to dinate
Chal lenges are working with the Gty of
Phoeni x to update the Gty’s greenhouse gas
em ssions inventory—the first step |eading
to a vulnerability assessment and clinate
action plan. Like a routine doctor checkup,
this inventory will allow policymekers and
citizens to meke inforned decisions regarding
everyday operations, |ong-terminvestnents,
and personal responsibility.

To better integrate research and practice,
the Walton Initiatives' eight prograns are
designed to leverage the tine and talent of
faculty specialists while adding to the body
of know edge of sustainability practices. The
Solutions Service and the dobal Sustainabil-
ity Solutions Centers are organi zed to engage
faculty in short, focused consultations. The
Walton Initiatives teamhandles the ngjority
of busi ness devel opnent, administration, and
managenent. G aduate students with speci al
interests and expertise in project-rel ated
topics assist in the inplenentation and
docunent ation of each engagenent. This
arrangenent is intended to be nmutually
to all

benefi ci al involved. dients, public

partners, and non-governnental organizations
gain access to the broad scope of know edge
fromour scientists and schol ars; the graduate
students gain practical experience to better
understand the application of their curriculum
and faculty can continue or expand their line
of inquiry, refine their problemsets, or

publish results of various activities.

Synergy inmpacts results
Just like doctors fromdifferent nedical

fields trying to decode a disease, the Walton

Sustainability Solutions Initiatives teamis

a col | aborative service and research platform

~

conprised of eight conplenentary prograns
that are nmore than the sumof their parts.
For instance, a Vlton Fellow ASU School of
Sustainability faculty and students, \alton
Initiatives team nmenmbers, and Walton Family
Foundation eval uators organi zed an Eval uating
I mpact Workshop to map out sustainability
indicators to long-termoutcones for each of
the eight prograns. The group expanded on the
question: “How can we provide evidence that
our efforts are leading the transition to a
nore sustainable future?” W expect several
publications to result fromthis work with

the Walton Initiatives.

Medicine:

the domain of the health
of individual human
beings interacting

with their environment

Sustainability:
the domain of the health
of societies on Earth
interacting with their
natural environment

Diagnostics

Atmospheric Science
Physics
Nutrition

Bio - Chemistry
Psychiatry
Clinical Science

Social Sciences
Geology
Engineering
Ecology
Economics

Epidemiology Hydrology

Anot her exanpl e of collaboration and syn-
ergy anong faculty and practitioners is the
Next- Generation Sustainability Projects that
provide seed funding to scientists and schol -
ars working on solutions to “wicked
probl ens”—probl ens that are conplex and
resistant to easy solutions. In the first
year, we have awarded funds to create a
co-Lab that will address issues of sustainable
devel opnent t hrough col | aboration between a
devel oped and an under devel oped comunity.
This project crosses international borders,
di sciplines, and institutions.

In addition to direct work on sustain-
ability projects, the Walton Initiatives’

outreach ains to educate future |eaders at




various levels much like a teaching hospital
i n underserved communities. W offer study
abroad opportunities to ASU School of

Sustai nability mgjors and minors through
the d obal

to provide cross-cultural

Sustai nability Studies Program
experiences that
expand t he global context of their studies.
W are creating an Executive Master’'s for
Sustai nability Leadership degree for mid-
career professionals who may have migrated
into sustainability roles fromother fields
and are in positions to lead their businesses
or institutions forward, but may |ack the

| eadership skills to build a business case

for change. W are also reaching K12 students
and t he broader public through our Sustain-
ability Solutions Festival efforts. Beyond an
annual week-long cel ebration of sustainability

solutions, the festival supports key partners
t hrough sponsorships that build awareness

of the breadth of issues included under the
unmbrella of sustainability as well as the

urgency of finding viable solutions.

~

Future investing

The anal ogy of the teaching hospital is
useful in another way. Income for the Walton
Initiatives depends on a mix of sources. W
nust identify and tap into additional resources
now to continue our work in the future. W
have begun and will continue to generate rev-

enue for several of the initiatives. However,

by year six, we will no doubt need to devel op
a mx of earned revenue, philanthropy, and
grants to neet our mandate fromthe Walton
Fam |y Foundation to becone financially self-
sustaining by 2017. In effect, we are building
a social enterprise within a university setting.
In the nmeantine, true to the nmethods of nost
sophi sticated i nmpact investors, we al so expect
to report progress against specific nmetrics
and anbitious |ong-termoutcones.

W have a stellar teamleading this
effort and we are confident that we are
advanci ng the mission of the ASU Wigley
Institute’s next phase, GC8® 3.0, which is
to provide evidence of our |eadership and

accel erate the inpact of our solutions.
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extensively on the role of taxonony in biodiversity
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Several centuries of species exploration
have taught us that a vast nunmber of Earth's
plants and animals are extrenely limted in
their ecol ogi cal associations and geographic
di stributions. Wien these species |ose their
specific habitats, it usually means extinction.
Yet, because we don't know what or how many
species actually exist or where they live, we
are unable to detect or neasure these quiet
changes in biodiversity.

Each unknown | oss, however, conprom ses
our ability to understand the origin and
history of life on our planet. More inportantly,
these | osses seriously inpede our ability
to adapt to a rapidly changi ng environment
on Earth.

S nce Carl Linnaeus inaugurated the
nodern age of taxonony in 1758, nearly two
mllion kinds of plants, animals, and microbes
have been discovered, described, named, and
classified. This sounds like a lot, but an
estimated 10 nmillion species of “higher”
organi sms remai n unknown to science, and the
nunmber of unknown microbial species could
be even greater. Beyond that, to paraphrase
former US Defense Secretary Donal d Runsfeld,
we don't yet know what we don't know about
the living world around us.

Gven all this, the hubris of witing
laws and regul ations to protect endangered
species is |aughable. How can we adapt
agriculture to climate change or understand

conpl ex ecosystens while renaini ng i gnorant
of 90 percent of their functional parts? \e
have lived with this near-conplete ignorance of
species for so long that we fail to recognize
that it need not be so.

What we need to do is invest in a mssion
to learn all species. W have this capability
within our reach. Rather than settling for
i nprecise estinates of species diversity and
unt ested ecosystem nodel s, we rmust undert ake
a conprehensive inventory of every species
on Earth. The benefits of conpleting such
a taxonomic inventory would be i mediate,
prof ound, and enduri ng.

First, it would create baseline know edge
of the biosphere agai nst which we could detect,
nonitor, and potentially respond to increases
or decreases in biodiversity. The US currently
spends nore than $130 billion per year miti-
gating the inpacts of about 6,000 non-native
species, but invests only a fewnillion
dol lars in species exploration. Wth a nore
bal anced approach, ecol ogy could be enpowered
to explore the detailed interactions of
organi sns and detect invasive species before
they becone established, destructive, and costly.

Second, we woul d bequeath a |egacy of
bi odiversity know edge to future generations.
Because there is little hope of manned space
flights ever reaching a planet with nore than
a few microbes, our only hope for understand-

ing organic evolution in depth is to gather,
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analyze, and preserve evidence of this history
on Earth while we can. W& will
chances.
Third,
our best hope for finding ideas and inspiration

get no second
under st andi ng bi odiversity provides
to cope with environnmental change. Natural
selection has worked ceaselessly for 3.8 billion
years to adapt species in sustainable ways to
the chal l enges that hunmans face now W need
to open this vast library of sustainability
options by exploring all the ways each species
is unique. This effort would reveal the billions
of ways in which other species successfully
nmet climate and ot her chall enges. The
result could be the basis for a new kind
of adaptive entrepreneurship based on
ti me-proven strategies.

Now is the time. Advanced cyberinfra-

structure has the potential to overcome every

~

constraint that has held back rapid taxononic
advances in the past. No insurnountabl e
scientific or technol ogical barriers prevent
a world species inventory, only political
barriers. The enornous scale of the challenge
will be dwarfed by the potential benefits to
science and society.

Perhaps the greatest challenge will be
to transformsociety’s outdated perception of
taxononmy. ASUs International Institute for
Species Exploration is working to do that.
The Institute is facilitating an international
effort to accelerate species discovery, inspire
the next generation of species explorers,
create innovative tools that renove inpedi nents
to the growth of know edge, and increase public
awar eness of the inportance of natural

hi story nuseuns and the science of taxonony.
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Not e: TimBeatley's 2013 Biophilic Aties
Launch exhi bit featured student photography
and videos from Senior Sustainability Scienti st
David Pijawka's Sustainable Gties course. The
wor k explored local exanples of biophilia in
nei ghbor hoods, public parks, and vacant lots.
When |

urbanist” as |

descri be nyself as a “biophilic
soneti mes do, reactions vary
fromquizzical l|ooks to knowi ng smles.

But al nost always ny title serves to open a
conversation about the quality of contenporary
life and the inportant role of nature in

our |ives.

The concept of biophilia was popul ari zed
by Harvard biol ogi st and entonol ogist EQ
Wl son. To Wlson, biophilia is “the innately
enotional affiliation of human beings to ot her
living organisms. Innate neans hereditary and
hence part of ultimate human nature.” W are
carrying with us, so the argunent goes, our
ancient brains, and so no wonder that we are
happi er, nore relaxed and productive in the
presence of nature. Living a happy, meani ngful
life is certainly possible in the absence of
nature, but nuch harder, as we increasingly
understand that nature is not optional but
essenti al .

Bi ophilic design has been well-articul ated
and convinci ngly adopted by architects, but
relatively less attention has been given to
understandi ng the inplications of biophilia

for the design and pl anni ng of urban neigh-

bor hoods, cities, and netropolitan regions,

ot herwi se known as biophilic cities.

The Biophilic AQties project

In 2012 we began in earnest our Biophilic
Gties Project, based in the University of
Mirginias School of Architecture with signif-
icant funding fromthe Summit Foundation and
the George Mtchell

ainms to better understand what biophilic

Foundation. The proj ect

cities are; what nmetrics we might use in
defining and nonitoring them and what the
current best practice is in supporting and
expandi ng nature in US cities and the world.
Miuch of this work has happened t hrough
our partner cities—ities where we have
either developed formal agreements with city
government to col |l aborate or where there
are university researchers with whomwe are
working. Study cities include S ngapore; San
Franci sco, CA M Iwaukee, W; Mtoria-Gasteiz,
Spai n; Portland, CR and Wl lington, New
Zeal and, anong ot hers. W have sought to
col |l ect basic data and geographical |ayers
about the extent of nature in those cities,
and to docunent the innovative policies,
projects, and planning tools utilized, as well
as the chal lenges faced and | essons | earned

i n advanci ng an agenda of biophilic urbanism

Each city is different
Each of our study cities is different
with different constraints and physical,
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ecol ogical, social, cultural, and political

settings, as well as different histories and

patterns of urbanization with which to contend.

S ngapore is inpressively pushing vertical
hi gh-
rise living can accommodate nature through

greening and showi ng how hi gh-density,

a variety of tools, froman innovative parks
connector network to the use of a mx of
subsi dies, nmandates, and research and

devel opnent, to ensure that new buil di ngs

i nclude nature.

San Francisco is inventing new ki nds of
smal | parks (“parklets,” created fromon-street
car parking spaces), while M Iwaukee shows
the power of neighborhood-based nature centers.

Study cities as diverse as Gslo, Mitoria-
Gast ei z,
the power of daylighting and restoring rivers,

S ngapore, and M |waukee under st and

streans, and shorelines, and finding ways to
connect urban residents to them Mtoria-Gasteiz
and Vel lington have a long tradition of success-
fully devel opi ng and expandi ng greenbelts.

Chal I enges to biophilic urbanism

How to foster a culture of curiosity
about the nature that exists in a city and
how to tangi bly connect and engage residents
remai n serious concerns.

The city is hone to nany of what WI son
has soneti nmes described as “nicro-wildernesses,”
yet without sone help fromsay, a portable
m croscope, it may be hard to discover these
things. The innovative School of Ants engages
school kids in collecting and identifying
ants and produced an urban guide to ants.

And it is not just the presence or absence
of nature that defines a biophilic city; it
is the ways and extent to which residents are
directly engaged in nature and are know edge-
able and care about the nature around them
And her e,

citizen science to school-based educati on,

there is nmuch innovation, from

~

to prograns that create opportunities for
urbanites to participate in activities such
as canping in city parks during the sumer
nont hs.

The next chapter
While we are already inpressed with the
variety of efforts in cities around the world,
there remain a nunmber of inportant questions:
How much and what kind of nature is needed
in cities? What combi nation of these natural
experiences will deliver the greater health
benefits? Wat

m ni mumdaily requirenent of nature? What

and psychol ogi cal is the
urban tools, techniques, and strategies
will be nost effective at ensuring nature
exists in our urban future? Can cities be
understood as engi nes for the conservation
of biodiversity, and urban devel opnent
designed in ways that positively restore
and add to gl obal biodiversity?

On Cctober 17-20, 2013 we convened
our Biophilic Gties Launch event, bringing
toget her representatives fromour partner
cities to discuss and i magi ne future
initiatives and work, and to forma peer
network of biophilic cities—+ndeed a new
nodel or paradigmof global urbani smthat
puts nature at the core.

There is nore nature in cities than
we tend to understand or recognize. From
the microorgani sns wafting on clouds, to the
mllions of migratory birds passing through
the city, to the diversity of invertebrate
life, the biodiversity in our urban mdst is
i mense. | ncreasingly, we recognize, especially
inthe face of climate change, that cities
can represent essential refugia, places where
t hreatened biodiversity can be nurtured and
fostered. A biophilic city is a place that

restores.
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Note: July is Park and Recreation Month,
created in 1985 to cel ebrate and encourage
parks, recreation, and conservation efforts
that enhance quality of life for all people.
In this essay, Rick Heffernon discusses the
quality-of-life benefits of trails like the
Arizona Trail, for which he has served as a
trail steward for nore than 15 years.

Peopl e need trails. Seriously.

Wrk, home, kids, plans, commitnents,
life —they're all stressful. Even happy
events, |ike vacations, pronotions, narriage,
graduation, and success can provide a potent
lump of stress. Trails, however, offer a cure.

Healt hy Benefits of Trails

Take a quiet energizing wal k down a
ranbling trail lined by mgjestic trees and
noddi ng flowers and you i nmedi ately feel a
therapeutic break fromthe everyday. Trail
wal ks soot he our bodies fromhead to toe,
bot h physically and nental ly. They can pull
us back fromthe brink and reinvigorate our
spirits. Aus, trails nake us smarter. Stuck
on a difficult problen? Just take a long
wal k and you'll likely find a solution.

Trails also provide a litany of other
happy benefits. Among these are inproved
fitness, access to clean air, reduced traffic
congestion, preservation of open space,
protection of natural resources, and the
sinple joy of self-propulsion.

Want better health? In the 4th century,
BC physici an H ppocrates advised, “Vlking is

manki nd’s best nedicine.” Mre recently, he
has been backed up by dozens of peer reviewed
research papers. Two exanples: A 2011 study
publ i shed in The Journal of the Anerican
Medi cal Association found that people who
wal k faster live longer. Another, published
in 2005 in Health Pronotion Practice, calcu-
lated that every $1 investnent in trails led
to alnost $3 in direct nedical cost-savings.
Trails particularly benefit children.
Exercising in a natural environment has been
shown to stinulate creativity, problem solving,
and sel f-discipline anong students. Studies
have al so shown that children with Attention-
Deficit/Hyperactivity D sorder (ADHD i nprove
their focus and behavior when they wal k or
play in natural “green” settings. More broadly,
outdoor activities set in nature can help
prevent the so-called “Nature-Deficit Disorder.”
This term coined by “Last Child in the Wods”
aut hor Richard Louv, refers to the noticeably
negative effects children suffer when they
are alienated fromnature.

Economi cs of Trail Building

Froma financial viewpoint, trails
provide high return on investnent. Nunerous
studi es have concluded that property val ues
typically rise when trails are installed and
accessi bl e nearby. In one case, researchers
found that hones closer to a new scenic
trail were worth an astoundi ng $9,000 nore
than simlar homes only a thousand feet
farther away.

Meanwhi | e, surveyed honebuyers in new
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devel opnents overwhel m ngly choose trails as
their nmost desired conmunity anenity. This

is good for everyone, because natural surface
trails are the least expensive to install and
mai ntai n anong a host of typical anenities

such as pool facilities, sports parks, and

gol f courses. Better yet, natural trail
surfaces are easier on the planet.

What | find particularly interesting is
the way nunerous towns and cities across the
US, Canada, and Europe have been quietly
bui I di ng wel I-connected, tourist-friendly trail
systens to junp-start saggi ng econonmies. In
the US these efforts range from East Burke,
Vt. to Bend, Oe But the one that surprises
me nost is the very small western Col orado
town of Fruita. Reports show it bringing in
at least $25 nillion per year from nountain
bi ki ng revenue.

Back in ny neck of the woods —the
central highlands of Arizona —$25 mllion is
budgets. That's

why we’'ve been working to enulate Fruita's

serious noney for local rural

path, but with a regional twist. Qur primary

i ssue isn't nmumintaining nunicipal buildings or
swi mming pools. It is creating healthy forests
and reduci ng fuel loads. So revenue from our

hoped-for trail tourismwll go prinarily
to protecting unincorporated towns from
catastrophic wildfire. It's about survival.
Uban Grls Weld a Pick

Trails, though, aren't just about health
and econonmics. As a trail crew |eader nyself,
I’ve been lucky to witness many unusual
epi phanies during trail building and
mai nt enance. The nost nenorabl e i nvol ved
a group of 25 inner city pre-teen girls
fromthe Phoenix area, bused to the Arizona
high country to beat the summer heat. For
unknown reasons, they wanted to | earn how
to build trails.

The girls showed up wearing cute
| avender t-shirts and jeans, and in some

cases, sparkling tiaras and tutus not

\_
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But the
so we quickly

conmonly seen on trail work events.
girls brimred with spirit,
broke into snmall crews and denonstrated the
primary tools used in manual trail
—Md eod,

bucket. Then they tentatively picked up

bui I di ng
| oppers, pick mattock, shovel,

their tools and went to work.
Most
lived in small

It was awkward going at first.
of the girls, we |earned,
apartnents with nary a backyard, garden, or
set of work tools. | advised ny group, “You
don't have to swing a pick very hard; just
keep on chipping away at what you're doing,
and by the end of the day you'll
appear.”

They | ooked at mne, disbelieving. |

suddenly
see a trail
wasn'’ t
so sure nyself. Nevertheless, after a little
bit of fooling around and tossing of dirt,
the girls gradually got the feel of their
tools. Then they began to sense the speci al
satisfaction of swinging a sharp pick into
nmountain soil. Pretty soon, they didn't want
to quit. Even their nothers joined in.

W finally called it a day. Drty and
tired, we wal ked as a group back to the
trail head, where the girls gave us a few
wel | -rehearsed cheers of thanks. Then we
pondered what had just happened. An event
we'd expected to be mldly interesting for
the girls, but a waste of tine in ternms of

trail building, had totally exceeded all
expectations. Not only had the girls
conquered a challenge they'd remenber the
rest of their lives, but a brand new stretch
had,

This was clearly a case of “trail

of trail i ndeed, suddenly appear ed.

nmagi c,”
as the sage long distance hikers and bikers
woul d say. That's their termfor an unexpected
trail gift that lifts the spirit and inspires ave.
Even if all the health and economnic benefits
of trails were suddenly to vanish, trail nagic
would remain —following us hone in the tread
of our boots. For ne, that might be the nost

powerful reason why trails really matter.
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When asked to visualize nature, we
tend to picture a rain forest, coral reef
or African savannah — a place busy with
countless plant and ani mal species. But
there's something mssing fromthat picture,
sonet hing that profoundly influences every
one of those scenes. The nissing piece
is people.

What does the real picture of nature
look like? In ny recent PBS project EARTH
A New WId, we took what was essentially
a natural history series and deliberately
brought people into the frane. The point
was to hel p show t he essential connections
bet ween nature and the people who live
withit.

For one segnent, we traveled to Mal aw ,
hone to one of the largest freshwater |akes
inthe world. Lake Mal awi has the highest
diversity of freshwater fish on the planet —
800 plus species, half of themunnamed and
all belonging to the cichlid famly. The
peopl e who live around the |ake wash inits
waters and fish fromits shores daily.

In the 1980s, this region of Malaw
experienced a startling outbreak of bilharzia
— a disease caused by a parasite that burrows
t hrough human skin. The parasite breeds in
the liver, damagi ng organs and i ncreasi ng
susceptibility to HV.

What caused the out break was a nystery
until university professor Jay Stauffer
di scovered that the parasites were carried

by a freshwater snail that had i nvaded shal | ow
sw mm ng waters. The invasion occurred after
stocks of placodon — a snail-eating cichlid —
di m ni shed due to overfishing.

The take-horme of this segnment is clear:
the health of Lake Malawi and that of the
peopl e who reside near it are intimately
connect ed.

In recognizing our rightful place in
this picture of nature, what can be done
to correct the course of degradation and
extinction we have initiated?

Efforts to connect a nonetary val ue
to nature can be effective in encouragi ng
protection, particularly when it conmes to
public policy. For far too long, “saving
nature” was regarded as sonething to be done
when ot her hunman needs were met. Now experts
regard nature’s benefits as services to people
and determine their value by calculating the
cost of replacing, or going wthout, them

Anot her tactic is the | andscape approach,
which works to maintain the interconnectedness
of systens across boundaries. There is little
point, for exanple, in protecting tuna in one
area if they can swimto, and be overfished
in, anot her. Conservation International
enphasi zes this kind | andscape-based approach
by focusing efforts at scales as large as the
Anmazon Basin or Pacific Ccean.

To better engage the public in the
conservation conversation, it is absolutely

critical that the dialogue reflect the




diversity of people affected by proposed
policies and outconmes — particularly in
regi ons where our biggest challenges lie.
When half the world's population resides in
Asia, for exanple, there should be nore than
one Asian in the conference room

If conservation fails to becone nore
inclusive —in terns of both ethnicity and
gender — it will renain a niche issue rather
than a way of life.

As for what we can do individually,
vol unt eering, |eading a canpaign and naki ng
donations are all valuable endeavors. The
nost powerful tools we have at hand are our
votes and our dollars. What we publicly
as wel | nmatters.

support, as what we buy,

And because friends, famly and neighbors are

greater influencers of opinion than a scientist
on a podium we shouldn't hesitate to engage
in social nedia around issues we care about.
Today, there are few pl aces on the
pl anet that humans have not influenced, yet
the idea that we are sonehow separate from
nature persists. It is easy to |lose sight of
the fact that we as a species are entirely
dependent on nature. It supplies the air we
breat he, the water we drink, and plays pivotal
roles in food security and clinate regul ation.
In the words of Conservation Interna-
tional’s series Nature is Speaking, “Nature
doesn't need people. People need nature.”
Seeing ourselves in the picture is the first
step in creating a mndset where we actively

protect what sustains us.

~




AUTHOR:
Ant hony M chael s

ABOUT THE AUTHOR:
Ant hony M chaels (Tony) is an internationally

known bi ol ogi st and oceanographer, and a nenber of
the Board of Directors for Sustainability at ASU
M chael s has extensive experience in environnent al
sci ence, oceanography, sustainable agriculture,
food security, aquaculture, bio-energy, zero-waste
and energy efficiency. He has held a variety of

| eadership positions in academ a and busi ness,
including director of the USC Wigley Institute for
Environnental Studies, chair of the Council of
Envi ronmental Deans and Directors (a network of
160 universities), National Council for Science and
the Environment, Catalina Island Conservancy and
NSF Advi sory Committee on Environmental Research
and Education. Past busi ness positions include roles
as managi ng director of Proteus Environnental
Technol ogi es, chief scientist at Pegasus Capit al
Advi sors, president of MPH Energy and CEO of
PhycoSystens. He currently serves as CEO of

M dwest er n Bi 0Ag.

- ‘ﬂ"'ﬁ:._"”‘ i

I

o T S A D 4

e 1Y

. L
P




AUTHOR: DATE: D)
Ant hony M chael s June 19, 2014
TITLE:

Sust ai nabl e Agriculture: The Future is Biological

THEME AREA:
Ecosyst em Ser vi ces

Not e: Ant hony Mchaels (Tony) is an interna- conpany have taught farners how to i nprove
tional ly known environnental scientist who has the soil life, mneral balance, and the soil
been a leader in both academ a and busi ness. structure of agricultural |ands. Now biol ogical
On May 15, 2014, M chael s becane CEO of agriculture is used on thousands of farmnms on
M dwestern BioAg, the industry leader in three continents with remarkable results.

bi ol ogi cal agriculture and one of the
pioneers in sustainable food production. The Limts of the Green Revolution and
Organic Farm ng

Can We Feed Nine Billion People Wile The “Geen Revolution” of the mddle
| mprovi ng the Environnment? of the twentieth century consisted of

As the world popul ation grows to nine i nprovenents to crop genetics; biotechnol ogy;
billion people, we face many fundanental expansion of irrigation infrastructure; the
questions. How can we i nprove agricultural wi despread use of synthetic fertilizers,

production to feed that nmany peopl e? How can her bi ci des and pesticides; and i nprovenents
we i nprove farm econom cs? How can we reduce in farm managenment practices. These are
climate inpacts, mninmze the nitrogen runoff credited with more than doubling crop yields.
that creates dead zones in oceans and reverse W& now realize that these i nprovenents
soi |l erosion? How can we create nutrient-rich cane at a cost. Conventional chenical

foods? | believe that a big part of the agriculture now domi nates the agricultural
answer is biological agriculture. | andscape in the developed world. It relies

Biological agriculture is an integrated too heavily on nono-cropping a few ngj or

farmng system It conbines the best crops, fossil-fuel-based fertilizers, and

hi storical practices, honed over centuries, i ntense use of chenmicals for crop protection.
with the strength of the latest scientific Not only are these met hods, when used in

di scoveries. It pronotes natural biological excess, expensive and daneging to the

processes to dranmatically i nprove agricultural environment, but they al so damage mi crobi al
yields and reduce farm costs. soil life —thus limting long-termsoil

I first becane aware of biol ogical fertility and the services that biol ogy
agriculture when | was an advisor to ny uncle, can provide.
Gary Zi mmrer, who is considered the father of Organic farmng is inherently biological,
bi ol ogical agriculture. He founded Mdwestern and has been seen as the counter-point to
BioAg (“MBA') over 30 years ago. He and his conventional agriculture. However, it also has
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its limts. Most organic farnmng is defined
by what it “doesn’'t” use — synthetic inputs.
Wt h extensive prohibitions on materials
beyond t he obvi ous pesticides, herbicides,
fungicides and synthetic nutrients, the
toolkit is nore linited.

A good organic farmer has to be
exceptional ly well skilled to outperform
conventional farmng practices with that
limted toolkit. It is hard to envision that
we can neet the challenge of training that
many farners worldw de to the |evel necessary
to feed nine billion people through organic
farmng. Furthernore, not all soils and not
all cropping systens are suited to organic
production. In sonme farm ng systens, there
are no “natural” responses to the pests,

weeds and di seases that attack certain crops.

Biological farming is internediate
bet ween conventional and organic, not as
a conpronise, but as a thoughtful systens

approach. Biological farners search for
ways to have the farm biol ogy and ecosystem
provide services for free that the farner
woul d ot herwi se pay for through the use of
chemistry or farm equipnent.

Bi ol ogical farming has the option of

using the full toolkits of biological and
chemcal farming, but in noderation and with a
preference for reduced reliance on chenicals

and soluble fertilizers across the whol e

system It takes nore thought than chemical
farmng, but with access to the full range of
tools, it is a nmuch easier way to realize the

full value that biology can bring to a farm
Bi ol ogi cal Agriculture Works with Nature
Qur under st andi ng of soil microbiol ogy
has increased by |eaps and bounds over the
past two decades. W now understand t hat

m crobial organisns in healthy soils (bacteria,

fungi, protists, netazoans) have symbiotic

~

relationships with plants and play a vital role

innutrient uptake that optinizes the health

and growt h of plants.
How does bi ol ogi cal agriculture work?

First, biological farners test and then

bal ance their soil by applying a wide range
of minerals, beyond the standard nitrogen,
phosphor us, and pot assium of traditional
fertilizers. Moreover, they use mneral
forns and carbon-nineral formulations that
are less damaging to soil life and |ess

likely to leach or run off into watersheds.

Next, biological farners feed microbial
soil life by using carbon fromconpost, green
manures, |ivestock manures and crop residues.

They choose crop rotations and cover crops
that increase biodiversity and fix at nospheric
nitrogen, providing a free alternative to the
nost carbon-i ntensive input for chemical
agriculture. They apply pesticides and
her bi ci des responsi bly and only when
necessary; we have found that inprovenents
intrace mneral availability and soil life
dramatically reduce or elimnate the need for
pesticides and fungicides. Finally, biological
farmers use linmted tillage practices that
preserve healthy soil structure while
i ncor porating carbon fromcrop residues and
cover crops back into the soil.

The end result is a diverse, healthy
ecosystemthat produces higher yields at
| ower costs. And, because biol ogical farners
work with nature instead of fighting it,
the environmental benefits are enor nous:
substantial reduction in carbon footprint,
i ncreased drought resistance and i nproved
wat er usage, reduction or elimination of
nutrient runoff, and rebuilding of soils
to counter-act erosion. The human health
benefits are al so substantial because fully-
m neral i zed, biologically-grown plants

incorporate nore nutrients into the crops
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and have little or no residues fromthe

crop-protection chenicals.

Anaer obic Digesters Can Reduce the
Carbon Footprint of Agriculture

Anot her el egant innovation is the use
of anaerobic digesters that process ani mal
manures, not only to produce clean energy,
but also to produce a nutrient-rich, carbon-
based fertilizer fromthe waste. Mdwestern
Bi 0Ag focuses on neximizing the nutrient
value of the solids that renmain after the
di gester creates bhiogas or electricity. These
solids are then dried, mxed with specialty
mnerals and granul ated to create high-val ue
bi ol ogi cal fertilizers. This approach creates
a distributed nanufacturing systemfor
is closer to the

biological fertilizers that

end user, requires little shipping, reduces
nmet hane emi ssions and can be custonized for
any soil or crop.
Arizona State University’'s | nportant
Research Focus

M dwestern BioAg is working with ASU
on several projects that will advance our
understandi ng of biological farming Scientists
fromthe Julie Ann Wigley Qobal Institute
of Sustainability can hel p understand the
full

the carbon life cycle of biological

systemdynanics as well as determ ne
farmng

conpared to conventional or organic farm ng.

The experts at the Swette Center for
Environment al Bi ot echnol ogy are working to
understand t he dynamics of soil mcrobiol ogy
and can help tweak the mcrobes in digesters
to maxi mize the value of the solids as a
fertilizer. ASUs interdisciplinary expertise
i n mcrobiol ogy, geobiology, and carbon life
cycle analysis makes it the perfect partner

for these projects.

We Can Feed Nine Billion People and
| mprove the Environment
Wth all the recent breakthroughs in soil
m crobi ol ogy, we know we can substantially
i ncrease agricultural production through

bi ol ogical farm ng systens. Biological farns
al ready achieve incredible yields — the US
records for corn yield (440-452 bushel s/acre€)
are fromfarns that use the biological
approach. Biological farnms are also nore
profitable, a key requirenent for any nethod
that is going to be successful.

| believe that this is the future of
farm ng and food production — in fact,
| believe it so much that | have left ny
previous jobs and dedicated ny full efforts
to building Mdwestern BioAg and ensuring
that the value of biological farm ng spreads
wi dely. Bringing biological farmng into
t he nai nstream and changi ng agriculture as
we know it — this is a challenge worthy of

all of us.
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Not e: ASU and TUV Rheinl and in 2009
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in Tenpe, Arizona — the TUV Rheinl and
Phot ovoltaic Testing Laboratory. It is
currently the world's |eading provider
for PV technol ogy testing.

Qur nodern definitions of sustainable
devel opnent have cone a long way fromthe
earliest 18th century Cerman paper about
sustai nable forestry. Over the last 25 years,
however, the concept of sustainability has
been stretched considerably to enconpass
a grow ng number of issues, ideas, and
processes.

Sustainability is now at a point where
it may be overladen by too many diverse
nmeani ngs. At the sane tinme, a nunber of
negatrends are exerting their influence on
critical sustainability issues, particularly
inthe areas of energy |andscape, urbanization,
and scarcity of resources. This situation
has generated calls for a new approach to
sustainability that applies rigorous testing
and neasurenent. |nplementing such an approach
hasn't been easy.

(One challenge is the vast socio-economic
variability anong regions. Disparities in when
and how such different regions enploy new
products and systens will conplicate their
quantification and conpari son.

A second challenge is the lack of
gl obal standards for tools that can assess

negat r end-si ze systens and practices.

Wt hout these tools, sustainability wll
take a back seat to local political values
and conventional practices.

A third challenge is the current test
and certification | andscape, which is
characterized by a narrow focus on i ndividual
products and services. Wiile this is a huge
step ahead from decades ago, we need a nore
holi stic approach for the future. Testing
needs to uncover the potential for inprovenent
not only for a product or service under
i nvestigation, but also for its related
syst ens.

Denmand for conceptual ly new approaches
to sustainability measurenent will grow as
soon as our econonic framework recognizes the
val ue of working toward opti mum perfor mance
—in other words, doing nore with less. This
notion is enbodied by the “Negawatt,” which
conpensat es energy consuners for reducing
their demand through efficiency neasures.

To reach optimum performance, a system
needs wel | - desi gned conbi nations of resource
savi ng, efficiency inprovenent, and reduced
material and energy intensity. Designers
wi |l be better prepared to achieve this goal
when they get reliable input regarding best
practices, sustainability policies, and
market requirenents.

There will certainly be no one-size-fits-
all solution. Instead, by using agreed-upon
key performance indicators within a given
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product or service segnent, we can identify
the best designs and uses while sharing
information that wll expedite further
i nprovenents.

Such initiatives are underway. One
example is the Hectrical

Certification established by the International

Energy Efficiency
E ectrotechnical Conmission for Hectrical

Equi pnent. It stands out because of its

cross-border applicability — results fromthis
testing certification process are accepted in
industrial countries of the world.

Wi le the Hectrical

nost
Energy Efficiency
Certification does not uncover the overall
sustai nability inpact of a given product (its
primary sustainability-related focus bei ng on
energy efficiency in use), it does provide a

useful nodel for global certification.

The next step forward will be to create
an international test scheme that connects
key performance indicators across entire
systens to assess the full sustainability
i mpact of a given product or service. Doing
this in a standardized manner wll produce

the ultinate in real conparability. It wll

enabl e understandi ng that goes beyond j ust
technical and economic paraneters to include

social and environnental inpacts as well.

~

Acritical issue is getting the key
performance indicators right. Wth too nuch
specificity, products won't interrelate.
Wth too nuch generalization or qualitative
judgrent, results will have little neaning.
Most inportantly, the selected paraneters
nust be clearly and unambi guously defined to
ensure that data can be accepted seamnl essly
anong all participating organizations

and countries.

W al ready see the energence of these
ki nds of sustainability assessment and
certification prograns based on international
such as TUV Rheinland’'s G een

Product Mark for consumer goods. The core

st andar ds,

val ue in such assessnents is interconnecting
data on individual products and services
to achieve a systems viewwith regard to
sustai nability.
Ve still

the details,

have miles to go to resolve
al particul arly issues over how
to bal ance short-termecononic results with
long-termenvironnental and social inpacts.
Nevert hel ess, we must continue to push forward.
Wth a standardi zed systens approach, factual
performance information will drive products
to continuously inprove and becone nore

sust ai nabl e than their predecessors.
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Not e: ASU and Henkel have a long relationship standards. W nust find a way to naintain a
on issues of sustainability, beginning with high quality of life while consum ng vastly
ASUs col laboration with the Dal Corporation, fewer resources.

now a Henkel conpany. More recently, Rob Mel nick

— executive director and chief operating officer Finding smart solutions

of the Julie Ann Wigley Qobal Institute What the world needs is an effective

of Sustainability and the School of Sustain- strategy for creating more fromless. Wth
ability — was an advisor to Henkel in the such a strategy, we can decoupl e our standard
devel opnent of the conpany’'s current of living and econonic performance fromthe
sustai nability strategy. consunption of increasingly scarce resources.

For conpanies, this will mean increasing the

The Earth’'s resources are finite — the value of their products and services while
faster we expand, the faster we use them up. reduci ng their resource footprint.
This idea was central to the prescient 1972 Most international conpanies already
study, “Limits to Gowth,” conmm ssioned by recogni ze the chall enge of sustainability and
the Qub of Rone. its possible return on investnent. Sustainable

Forty years later, it is now obvious devel opnent can satisfy a duty toward future
that human consunption is exceeding these generations while naking good econonic sense.
limts. Qur population of more than seven Enbraci ng this idea provides a conpetitive
billion people devours many resources nore advantage in at |east three ways.
qui ckly than they can be renewed. First, sustainability serves as an inno-

What will happen in anot her 40 years vation engine. Henkel’s industrial and retail
when the worlds popul ation expands to a customers expect us to devel op new products
predicted nine billion people? Consunption of high quality and | ow environnental impact.
and resource demand could grow faster than To acconplish this, we nmust continually find
ever before. WII| the people on this planet new ways to reduce energy, water use, and waste
willingly forego a higher quality of life and in the production of our products as well as
the level of consunption that goes with it? in their use. These benefit our bottomline
Not |ikely. as well as those of our custoners.

Qur approach to sustainability, there- Second, sustainability is an inportant
fore, nust extend beyond the idea of sinply criterion in the |abor market. Top candi dates,
reduci ng em ssions, consunption, or living in particular, tend to choose conpanies that
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show t hey are both economical ly successful
and responsi bly operated regarding the
envi ronnent and soci ety

Third
consider sustainability a factor in identifying

financial nmarkets increasingly
hi gh- per for m ng conpani es. Sound sustainability
plans indicate that a conmpany is thinking
long-termand will performin a consistent

coherent manner.

Al leviating conflicts

Many conpanies, however, find it
difficult to reconcile their business goals
and sustainability objectives. They see it as
a conflict between making a profit and doi ng
the right thing, but
the case. What nakes attaining these goals

this doesn't have to be

possible is a conmtnent to innovation.

At Henkel, for exanple, we didn't see
a way to neet our sustainability targets
wi t hout overhaul i ng our production process.
This meant we had to step back and invest
in redesigning production to work with less
input and greater efficiency. The result was
we reached our 2012 sustainability targets
two years earlier than expected, while
si nul t aneously generating the best earnings
results in our corporate history.

Tripling efficiency

To nmake big i nprovenents, conpanies need
In 2011, we drafted a
sustainability strategy that sets targets al

a long-term strategy.
the way to the year 2030. Qur overall goa

for this period is to triple the value we
generate related to the resource consunption of
our products and services. W& believe we can
achieve this objective of becoming three tinmes
nore resource-efficient in a variety of ways:
by reduci ng resource consunption and emi ssions,
i ncreasing value, or some combination of the two

What ever approach is used, the goa
of tripling our conpany’s efficiency by 2030

~

gui des our thinking and planning. V& will
apply it to all business sectors and functions
across our entire value chain. Utimately

and the

custoners, consuners, society,

environnent should all profit fromthe
reduced ecol ogical footprint that results.
Pulling together

To hel p us achi eve our efficiency goals,
we have defined three mgjor approaches. These
pul | together the nost inportant conponents
of our business: our products, our partners,
and our people

The first approach is to devel op and
manufacture the nost efficient and sustai nable
products. These products are the core of our
busi ness, and that is where we can nake the
hi ghest progress through continued innovation.

The second approach is to involve our
i ndus-

many partners — suppliers, craftsnen,

trial users, and consuners. They contribute
by reducing their resource consunption al
along the value chain. Hence we al so focus on
hel pi ng custoners understand how to use our
products nost sustai nably.

The third approach is to tap into the
expertise of our people. The conpany’s many
enpl oyees play a crucial role by contributing
their know edge and ideas to i nproving our
designs and processes. They need to identify
and i nplenent the many small changes t hat
can nmake a big difference

Wth the effective interplay of innovative
products, engaged partners, and committed
enpl oyees, we feel it is possible to neet our
challenge to triple our resource efficiency
and achieve nore with less. This nust be the
chal l enge and goal for every conpany. It is
tine to step up and make a difference.

For additional information on
Henkel’s sustainability strategy, visit

www henkel . conisust ai nability.
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Busi ness is probably the only institution as 2017, lock in an unsurvivable amount of
on the planet that is ninble and well-nmanaged gl obal war m ng.
enough to respond to the global sustainability
crises facing humanity. Such challenges as the Next generation sustainability
i mpacts of clinmate change, soaring resource Universities have an obligation to tip
prices, poverty, and |oss of biodiversity the scales back in humanity’'s favor by making
are threats, but are also opportunities. The sure their graduates are educated about
busi nesses that successfully respond will be sustainability and its practice. This is what
big winners in the marketpl ace. busi nesses want. The gl obal managenent

Busi ness sustainability |eaders already consultant, Accenture, has noted that over 93
outperformtheir |ess sustainable peers. percent of CEOs see sustainability as crucial
Over 40 studies fromall the mgjor managenment to business success, with 88 percent stating

consulting houses, as well as from academc it will be fully enbedded into their strategy
journal s such as Harvard Busi ness Review and and operations within 10 years. It's al so what
MT S oan Review show that the conpanies students want. The online career service,
that are sustainability |eaders have higher Monster Trak, reports that 92 percent of recent
and faster growi ng stock val ue, better col l ege graduates prefer to work for a conpany
financial results, lower risks, and nore that cares about the environment.
engaged workforces than ot her conpanies. Today’s students need to graduate with
Despite all this, we're losing The solid sustainability skills, not only to help

i nternational Convention on Biological Dversity save our environment, but also because this

report, Qobal Biodiversity Qutlook 3, high- is where tomorrows jobs will be. The narket
lights a sobering loss of species and habitats for sustainability consulting is grow ng at
among the world's ecosystens. Threats |ike 83 percent each year, with expectations to
the acidification of the oceans coul d, worst become a nearly $1 billion narket by 2013.
case, end life as we know it on earth. This Cor porate social responsibility reporting is
has happened several tines before on our al so increasing annual ly, and the new conpanies
planet with up to 90 percent of species going issuing their first CSRreports are in need of
extinct. Meanwhile, both the International enpl oyees famliar with integrated reporting.

Energy Agency and the O ganization for Economic The market for energy and carbon accounting
Cooperation and Devel opnent warn that unless grew 400 percent in 2010 and anot her 300 percent
gl obal |eaders inplement nore sustainable in 2011. Many ot her conpanies need new hires
practices immediately we will, perhaps as early versed in sustainability practices to retrain
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their existing enployees. CQverall, job
candidates with a strong know edge of

sustai nability are better positioned to

not only fill current job openings, but also
help lead their conpanies into the future.

Closing the educational gap

A 2010 study by MKinsey found that many
conpani es understand t he need to i npl ement
nore sustai nable practices, but nost don't
have t he know edge to go forward. Wile
nost of the executives surveyed considered
sustainability inportant to their future —
agreeing that it was “very” or “extremnely”
inmportant in a wide range of areas —only 30
percent said their conpanies actively sought
opportunities to invest in sustainability
or enbed it in their business practices.
Respondents adnitted to a pervasive | ack of
under st andi ng about what sustainability is
and how to inplenent it. This educational
gap, they said, was inhibiting action.

A survey of business respondents conducted
by the WP Carey School of Business at ASU
found that 65 percent of snall-conpany
respondents and 87 percent of large-firm
respondents said they would consider a
sustai nability concentration when nmaking a
hiring decision, with 97.5 percent of the
| arge-firmexecutives saying they would val ue
the concentration. Respondents agreed that
sustai nabi lity-related topics should be taught
to all nanagers and executives.

Even conpanies that |ack a val ues
conmmtment to sustainability are recognizing
that environmental ly and social ly responsi bl e
practices don't just save them noney —they
drive enployee productivity. Anerican workers
are | ess happy now than at any previous tine
studied. The Gallop Organization calcul ates
that this is costing American busi nesses over

~

$300 billion each year. Conversely, conpanies
with an engaged workforce have four tines
the earnings per share growth rate. Nunerous
studi es show that enabling workers to be a
part of inplementing sustainability as part
of their jobs is one of the best ways to
engage them and increase productivity and
wor ker sati sfaction.

Only when a preponderance of conpanies
and comunities inplenment authentic and
i nnovative sustainability practices will many
global threats be addressed. It is therefore
encouragi ng that an increasing nunber of
col l eges and universities now include
sustainability practices as part of their
canpus managenent prograns and sustainability
courses as part of their curriculum The
Associ ation for the Advancenent of Sustain-
ability in Hgher Education, in its |atest
review of canpus sustainability, reports that
60 percent of all new courses at colleges and
universities are now sustainability rel ated.

Are these prograns effective and w de-
spread enough to create the next generation
of sustainability |eaders our world needs?
Not yet. But you can hel p.

O fer sustainability training for your
enpl oyees. Partner with organizations |ike
ours to bring custonized prograns to engage
your workforce. Join prograns such as our
Sust ai nability Leadership and | nplenmentation
Certificate now offered through the University
of Denver and Bai nbridge Gaduate Institute.
O work with your local university to create
a sustainability training program Natural
Capitalism Solutions has hel ped establish
a variety of such prograns and can advise
educational institutions in your community.

For nore information on Natural Capitalism
Solutions and its sustainability program
visit: http://natcapsol utions.org.
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By al nost any neasure, global consunption neasurenment and reporting of consuner product
is growing rapidly. Yet many businesses still sustainability. The research required to neet
struggl e to produce sustainable products, and that goal is conprehensive.
nost consuners don't know how to identify and The Consortiumcurrently covers nore than
differentiate them The result is: we continue 150 product categories across nine consuner
to waste valuable natural resources, conpromise product industry sectors, including food,

ecosystens, and threaten human health. beverages, agriculture, electronics, toys,
Busi nesses and consuners desperately paper, pulp, forestry, and hone and personal

need a better systemfor assessing the care products. The work is nmade nore robust

sustainability of consuner products. To be and conpl ete through our partnerships with

viable, the systemnust be one that businesses civil organizations that help us better

can trust and consumers can easily apply to under st and i nportant stakehol der views. In

make i nfor ned deci sions. the Consortium we collaborate with nore than
Such an assessnent system nust al so 100 nenber conpani es and organi zations to

be rigorously science-based, sinple to under- gat her critical information and integrate

stand, and fully transparent. And it nust research findings into busi ness operations

earn the buy-in of a vast cross-section of and strategies.

cor porations, watchdog organi zations, and
gover nnent s. Creating the ultimate sustainability index
For these efforts, the Consortium was

Many st akehol ders, many products selected by Scientific American magazi ne as
The Sustainability Consortium has one of the top ten Wrld Changi ng Ideas for

been working to create such a system since 2012. The magazi ne not only descri bed the

its launch in 2009. Conceived as a gl obal Consortiunis work as the “ultinate sustain-

nul ti-stakehol der organization and structured ability index,” but also called it a superior
as ajoint initiative between Arizona State sustai nability nmeasurenment and reporting
University and the University of Arkansas, the system largely because of its conprehensive

Consortiumhas grown to enconpass nearly 30 nature and cross-sector approach that factors
col | eagues at four global |ocations—Arizona, in sensitive data from conpani es on eni ssions,
Arkansas, The Net herlands, and nost recently waste, |abor practices, and water usage,
Chi na. among ot her factors.

The primary goal of the Consortiumis to These words froma venerable and highly
devel op science-based tools that advance the respect ed science magazi ne are high prai se.
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Nevert hel ess, there is nuch nore potentia

i npact to be had froma scientific approach
to consumer product sustainability. For exanple
the Consortiumhas started to identify and
address gaps in our research. It has started
a commodity mapping effort to provide nmembers
with infornation on probable crop production
or threats. By enmbracing the power of industry
col | aboration, the Consortiumhas al so begun
to exam ne the effectiveness of electronic
product take-back prograns and the success

of product collection and treat ment.

The measure of future success

Even as our research beconmes nore conpl ex,
the Consortiumneeds to stay focused on
growt h—bot h in gl oba
our entry into China, and through adding new

reach, such as through

~

sectors of consuner products such as clothing

footwear, and textiles. In addition, we are
finding ways to scale up the research work
reach new audi ences, and attract nmany nore
retailers and manufacturers. And it nust

conti nue to engage nore consuners, regulatory

entities, investors and capital narket |eaders

and civil society organizations with expertise

in social and environnental focus areas

This is no snall dreamfor a young
organi zation standing at the intersection of
science and gl obal action. The neasure of our
future success at TSG-and our progress—will
be not just how the research is used and
integrated into the global supply chain, but
al so the positive inpacts it generates for

peopl e and the planet.
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Qur world faces ‘wicked problens.
Wcked problens, as expl ai ned by Ann
Kinzig, chief research strategist at ASUs Julie
Ann Wigley Qobal Institute of Sustainability,
are challenges that are conplex “all the way

down.” They resist sinple solutions.

Wcked problens include howto deal with
a rapidly changi ng and unstable climate. How
to feed a projected 9 billion people on this
pl anet while enabling nany to rise out of
poverty. And how to do all of the above while
respecting the physical boundaries and finite
resources of our planet. These problens are
the key challenge of sustainability.

Sander van der Leeuw former dean of
ASUs School of Sustainability, has advanced
the idea that such thorny problens, let alone
their potential solution paths, are so conplex
they exceed the human brain's capacity to
fully grasp them They involve nassive data
sets and require a level of systens thinking
that can only be achieved with the conputing
power of technology —lots of it.

Delivering such power —the power to
nmake sense of what is unfathonable to the
best human nminds —requires a new approach.
It demands open public-private partnerships,
extensive interdisciplinary research teans,
and | at est-generation technology able to
process extraordi nary amounts of data.

The world al ready has cor porat e- based
nodel s of how new ki nds of collaboration
mght make this work. Dell, for exanple,

\_

has partnered with the Translational Genomics
Research Institute and others to accelerate
personal ized treatment for pediatric cancer.
The partnership applies Dell cloud technol ogy
to hel p researchers and doctors quickly analyze
aggressive tunors in a patient and identify
the best treatnents to admi nister.

A nunber of universities are also
stepping up their collaborative projects.

The ASU Wigley Institute was | aunched
specifically to tackle the worlds wicked
problens by directing talent and resources
towar d devel opi ng solutions-oriented research.
The Institute is particularly adept at working
in partnership with organizations outside of
academ a —cities, nonprofits, and busi nesses
—to address conplex issues and devel op new
nodel s for understandi ng and addressi ng
sustai nability chall enges.

Nevert hel ess, researchers and deci sion-
makers around the world need nore powerful
analysis and greater reach to effectively
extract know edge from enor nously conpl ex
data sets. How can we fulfill these needs?

One strategy is to establish open
col | aborations anchored by busi nesses and
universities ai med at devel opi ng what are
conmonly called “community research conputing
services.” One nodel for this approach is the
set of initiatives partnering Dell wth ASU
A enson ULhiversity, and University of |ndiana.
These projects support groundbreaking research

v

by providing “big data” research analytics,
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open source frameworks, |arge-data nanagenent
and ot her inportant services.
But even broader conputing partnerships

are needed, perhaps nore along the |ines of

t he new superconputer project, Stanpede, built
by the University of Texas at Austin's Texas
Advanced Conputing Center. This collaboration
partners seven universities —includi ng Texas,
Cornell and Chio State —with Dell,
and the Nationa

depl oyed in January 2013, Stanpede will

Intel

Sci ence Foundation. Wen

r ank
as the nost powerfu
in the Nationa
Dgital
scientists investigating our nost challengi ng

superconputer system
Sci ence Foundation's eXtrene
program with the ability to support

scientific and engi neering problens rel ated

to genomcs, clinmate, environment, nanotech-
nol ogy, and ot hers

The Cctober 2012 SXSW (South by Sout hwest)
Eco conference in Austin provided a fitting
opportunity for bringing this big collaboration
idea into focus. Participants discussed the
need to scale up the pace of change for

sustainability by beginning to address whol e

~

systens. This requires bringing all stake-
hol ders to the table, a potentially tricky
endeavor for comnpanies. Wen busi nesses join
forces with public institutions they often

collide with unfamiliar cultures governed

by vastly different missions, standards, and
di scl osure requirenents.
To overcone col | aboration issues, we

must first focus on the nost inportant goals
and then be willing to change behaviors to
reach them W nust, ultimately, find new ways
to share our needed resources and bring all
of our intellectual, scientific, and analytica
capabilities to the table.

W cked,

need to solve. But our future is yet to

i ndeed, are the big problenms we
all
be made. Wth a concerted effort to apply whole
systens thinking, powerful technology, and
i nclusive partnerships, we can ensure our

researchers and deci si on-makers always have
the best possible resources to guide them

This will
positive change

unl eash a powerful wave of
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A network of issues buried beneath
the strategic and econonic i nportance of
petrol eum and t he increasi ng concentration
of at nospheric carbon dioxide is conplex;
however, until addressed, no neasure of
gl obal sustainability will be obtainable.

If we accept that, any solution to such
i ssues yield | ower net carbon em ssions by
50-80 percent, then despite obvious advant ages,
alternative fossil fuel pathways cannot be
the ultinate solution for transportation.

The economics of carbon

A stable policy environnent to level the
playing field and allow tine for |ow carbon
options to devel op, deploy, and decrease
costs through experience, |earning, scale,
and innovation is necessary, but insufficient.

H gher carbon fuels from Canadi an tar
sands; coal or gas-to-liquids projects; and
natural gas switching (with nodest carbon
reductions) rapidly entering the transportation
sector may bl ock nmarket penetration of |ow
carbon innovations, discouraging investnent
in energi ng technol ogies. Long-lived assets
could “lock-in” a high-carbon transportation
infrastructure and all but elimnate viable

I nnovation policy that enables a bal anced
portfolio of promising options would stinulate
devel oprment of viable possibilities by focusing
on solving the problemas opposed to choosing
alimted set of specified approaches, therebhy

excl udi ng opportunities for novel solutions,

options for transitioning to a | owcarbon future.

i ncludi ng hybrids, integrated systens, and
new concepts.

I's liquid hydrocarbon fuel still
a good option?

New | ow car bon donestic energy sources
and transportation innovation, such as
i ncreased fuel econony, biofuels, electrifi-
cation, and possibly hydrogen, would reduce
total demand for petroleumand carbon
eni ssions, but not enough.

Coul d |iquid hydrocarbon-based fuel
renmain a viable and sustainable option in
large quantities? (ften overlooked, |iquid
hydrocarbon fuels are unrivaled in the rate
of delivery to on-board, usable energy
storage. They are al so unsurpassed in having
hi gh energy densities accommodati ng bot h
space and wei ght requirenents. Consequently,
there are no credible alternatives for air,
heavy-duty, or commercial ocean applications
save sone penetration of conpressed or
liquefied natural gas.

Furthernore, it is neither useful nor
accurate to think of petroleumas a primary
energy resource. It is nore appropriate and
instructive to recognize that conventional
fossil fuels are in fact, “stored (ancient)
sunlight” in the formof energy dense,
sequestered carbon and hydrogen that nature
took mllions of years to produce and nodern
civilization is taking only centuries to
consunme. Carbon dioxide and water are sinply
t he energy-depl eted, oxidized formof the
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carbon and hydrogen naki ng up the hydrocarbon
Thus, we might consider refram ng the problem
as a techno-econonic challenge to reverse
conmbustion fast enough to match consunption

Recycling carbon dioxide

This refram ng suggests searching for
| arge-scal e options that convert, store, and
upgrade sunlight to a higher energy value and
transportable formas nature did, but faster. An
underexpl ored energing strategy is to devel op
sol ar technol ogi es that recycle—ather than
bury—wast e carbon dioxide into new supplies
of liquid hydrocarbon fuels.

For exanple, synthetic solar thernmchem
ical fuel processes can convert solar energy
excess carbon dioxide, and low quality water
into gasoline, diesel, and aviation fuel—fuels
that are conpatible with the existing energy
infrastructure. This process recycles carbon
di oxi de back into fuel at rates considerably
faster and nore efficiently than the biosphere
natural ly captures and fixes carbon dioxide
fromthe at nosphere
such

To achi eve societal objectives,

options will need to do so efficiently,
affordably, and sustai nably. Many chal | enges
are avoided by utilizing existing infrastruc-
ture whenever possible and using waste carbon
di oxi de as a carbon source feedstock initially
fromconcentrated sources, but ulti mately
directly or indirectly captured fromthe

excess in the at mosphere

Opportunities and chal |l enges
Large-scal e i ndustrial conversion of
sol ar energy that transforns carbon dioxide
and water into infrastructure conpatible
hydrocarbon fuels is an attractive option to
facilitate a snooth and conti nuous transition,
affecting the existing vehicle fleet and
co-evolving with the future fleet. However,
such an option while certainly possible

still has significant resource, econonmic,

and technical challenges before becom ng
practical, especially if it is going to
achi eve scal e and be sustainabl e
A general examination identifies a

number of chal l enges, such as achieving high
sol ar energy-to-fuel systemlevel efficiency
low nateria
high materi a
durability; limted and no additional arable
[ and use; and | ow water consunption. Qpportu-
nities to neet each of these challenges are

al ready encouragi ng.

Wsing the sunlight to re-energize carbon

di oxide both directly and in hybrids (with
bi omass or fossil feedstocks) can produce net
lower and ultinately net neutral carbon-based
fuels with nost of the carbon in the initia

feedstock making it into the fuel product.

Researchers in several countries, including
the US, working on sol ar-based recycling
of carbon dioxide have prototypes and some
nmaking it to | arge-scale denonstrations.

Such i nnovations could unite sol ar
energy interests with fossil fuel and biof uel
interests, and could preserve an option for
a lowcarbon future and a snmooth transition
that meximzes the use of installed infra-
structure and new i nvestnents in natural gas
A prom sing energy future

These opportunities offer significant
prom se for a platformof technol ogies that
store sunlight and sequester carbon above
ground as an energy-dense fuel with affordable
econonics, closing the carbon cycle, and
scal able to gl obal denand.

Despite chal l enges, there are promsing
advances al ready happeni ng and opportunities
to leverage developnents in related industry

segments. By working across stovepi pes, we

can drive sustai nable econonmic growth, create

many high-quality jobs, and produce viable

and scal able solar alternatives to petroleum

intensity in the solar collectors,
accessi bility, and good nateria

~
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Not e: ASU was selected by the Arny National
Quard to partner in the devel opnent and
delivery of an online Gaduate Certificate
in Sustainability Leadership designed
exclusively for soldiers and Arny-rel ated
civilians. O asses are offered through the
School of Sustainability.
Imagine the US Arny called to war
with no fuel, no supplies, and no training.

You can't. To safeguard agai nst such a
scenario, the Arny enmbraces sustainability as
a foundation of its global nission, operations,
and strategic managenent. As a matter of
prepar edness, sustainability is integrated
across the Arny’s four |ines of operation —
material, military training, personnel, and
services and infrastructure.

This is not a fad, but serious business.
Arny | eaders have been working since 2000 to
enmbed sustainability into the Arny’s culture.
Through col | aborations with academni a, federal
agenci es, and ot her organizations, and by
enphasi zing the key role sustainability plays
in enabling operations at home and overseas,
the Arny has shifted its behavior. A strong
culture of sustainability now ensures that
the Arny of tonorrow has the sane access
to energy, water, land, and other natural
resources as it does today.

Net Zero is one of the Arny’s signature
initiatives in its nmove toward sustainability.

Designed to manage energy and natural resources

at Arny facilities in an efficient and
effective way, this initiative recognizes the
val ue of sustai nable approaches. Anong the
advant ages are reduced cost, inproved nission
capability, healthier quality of life, better
relationships with local communities, and

i ncreased future options. These are crucial to
preserving choice on strategy and installa-
tions and to help the Arny prepare for
future contingencies.

Net Zero works by focusing on three
interrelated areas: energy, water, and solid
wast e. The objective by 2020 is to avoid
consuming nore energy or water than is
sust ai nably produced and to eliminate solid
wast e disposal in landfills. Arnmy facilities
have begun noving toward this goal. As of
April 2012, 17 Arny installations differing
in size, geography, and nission have been
identified as Net Zero pilot projects to
test and denonstrate a variety of
sust ai nabl e practices.

In parallel with Net Zero, the Arny
has | aunched the Operational Energy and
Contingency Basing initiatives to incorporate
sustainability in its contingency operations
(actions potentially involving eneny
hostilities). The Arny clearly recognizes
that sustainability on the battlefield is a
force multiplier that, when inplenented, can
i ncrease the conbat potential of a mlitary
unit and enhance the probability of a

successful mssion.
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The Operational
Basing initiatives address sustainability in

Energy and Conti ngency
three vital areas: Soldier equipnent, forward
operating bases, and tactical vehicles. They
focus on both increasing energy and water
efficiency and al so reduci ng energy and wat er
needs as well as solid waste. By conducting
energy-efficient and sustai nability-infornmed
operations, the Arny reduces vulnerabilities
and decreases its logistics tail. It also
increases lethality by lightening the Soldier’'s
| oad and freeing up nore Soldiers for m ssion-
oriented, rather than |ogistical tasks.
Tracking results is also critically
i mportant to sustainability, and the Arny has
been a leader in both neasuring and publicly
disclosing its progress. S nce 2008, the Arny
has published annual self-assessnents using
the criteria established by the highly
Reporting Initiative (GR).

The Arny was also the first federa

respect ed @ oba
or gani -
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xR
sustainability goals in Executive O der 13514,

zation to link its annual report to the
whi ch requires reductions in greenhouse gas
eni ssions, increases in energy and water
efficiency, and continued reductions in the
generation of solid waste

To be relevant to the current and future
Arny, new concepts nust be appropriate to its
m ssion. Sustainability neets that standard
It is now both a way of thinking and a way
of doing that inproves the Arny's efficiency.
This gives the Arny nore choice and flexibility

and that ultimately nmeans greater effectiveness.

This commentary was prepared in collaboration
with Marc Kodack, Kristine Kingery, Wanda

Johnson, and Natalie Jones, all fromthe
Ofice of the Assistant Secretary of the

Arny for Energy and Sustainability.
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Not e: May 17, 2014, was Arned Forces Day,

an annual holiday established in 1949 by
President Harry S Trunan as a single day for
US citizens to thank all mlitary menbers
for their service. On the occasion of the
first Armed Forces Day, Trunman recogni zed
the mlitary for progress toward its “goa
of readiness for any eventuality,” a goal
that endures today.

The Pentagon is |eading the charge
toward a secure renewable energy future
Senior mlitary and national security |eaders
agree: a single-source dependence on fossi
fuels — prinarily oil — endangers our troops
in combat zones and threatens our |ong-term
security interests.

Additional ly, our continued reliance
on these dirty fuels is worsening the inpacts
of climate change. The effects of shifting
weat her patterns are already destabilizing
vul nerabl e regions of the world, and
international instability could force the
mlitary into an ever-rising nunber of
resource-driven conflicts

While the civilian “debate” on these
i ssues trudges on — hanpered |argely by
politicians beholden to petroleuminterests —
the Departnent of Defense has recognized that
reduci ng fossil fuel dependence, investing in
clean energy technol ogies, and incorporating
climate change into national security
strategies are operational, tactical, and
strategic inperatives.

To strengthen our national security and
prevent nmore of our servicemen and wonen from
bei ng sent into conflicts abroad, our civilian
| eaders would be wise to follow the |ead of
the mlitary and increase our conmitment to
enpl oyi ng clean energy and conbatting the
threat of climate change.

The national security risk of fossi
fuel dependency

Energy is the lifeblood of the mlitary,
and our armed forces renain heavily reliant
upon fossil fuels. In conbat zones, everything
on a forward-operating base is powered by oil,
including the heating and cooling of tents
the powering of vital conmunications
equi prrent, and the patrol vehicles themnselves.

In Iraq and Afghani stan, our servicenen
and wormen were put at great risk in order to
protect supply routes for the fuel convoys
that provided vital power supplies to renote
forward-operati ng bases. These convoys were
qui ckly recogni zed as easy targets for the
eneny. From 2003-2007, one in twenty-four
fuel convoys resulted in a service-nenber
killed or injured, clainmng the lives of
over 3,000 Americans.

The national security threat of our
si ngl e-source dependence is not linmted to
the battlefield. As the largest institutiona
consuner of fuel in the world, the Depart ment
of Defense is extremely vulnerable to price
shocks, which puts strain on the mlitary’'s
budget .
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And while the day-to-day price of oil is
i nportant, there are larger costs to consider.
W expend vast resources just to maintain
stability in dangerous oil-produci ng regions
of the world, including patrolling global
choke-poi nts and keepi ng international
shi ppi ng | anes open.

This current energy posture is further
exacerbating quite possibly the greatest
security challenge facing our mlitary
today: clinate change. The burning of
fossil fuels is driving up carbon em ssions
to dangerous |evels.

The inpacts of climate change — including
severe droughts, record heat waves, extrene
storms, food shortages, mass migration, and
rising sea levels — will be felt worldwide.
Destabilization in already weak states wll
exacerbate existing security threats and pose
a serious threat to those whose mission it

is to protect and serve.

Leadership in action

| amproud to have dedicated ny entire
life of service to our great nation and
protecting our national security. Throughout
ny 35 years on active duty in the United
States Air Force,

standi ng of the inpact our dependence on

| gained a thorough under-
fossil fuels has had — and continues to have
— on our national security. Qur dependence
along with climte change and what it portends
for our security is why | along with nmany of
ny fellowretired general and flag officers
are so committed to raising awareness and
advocating for solutions to address these two
threats facing our mlitary and the nation.
The military instills a culture of
winning, this requires a strong will to
address even the nost daunting national
security chall enges head-on. To reduce our
dependence on oil and address the inpacts

of climate change will not be easy, but our

| ong-termsecurity depends on it.

~

| amproud to say the mlitary is rising
to the chal lenge; the Pentagon has al ready
set aggressive policies to tackle and mitigate
both security chall enges.

A plan for the future
The nmilitary is already taking the |ead
to address these chal |l enges by devel opi ng
alternative fuels, investing in essential
energy productivity technol ogies, and depl oyi ng
renewabl e energy in the field and at hone.
Qur Marines and Sol diers are now
depl oyi ng with sol ar backpacks to charge

vital conmunications equipnent, cutting down

resupply
m ssions. The Navy is powering its ships

on the number of dangerous fuel

with hybrid propul sion systens and devel opi ng
next-generation biofuels to reduce dependence
on fossil fuels, extend range, increase
endurance, and heighten agility. The Air Force
is inproving aviation energy efficiency and
investing in on-site renewabl es.

And just last year, the mlitary
conmitted to generating 20 percent of its
electricity on installations fromrenewabl e
sources by 2020. This gives base commanders
nore energy options and greater flexibility
to carry out their missions.

While we pursue strong mitigation
policies, the fact remai ns we have al ready
pl anned for a certain anmount of clinate
change. The Departnent is devel oping cli mate-
based adaptation plans for all institutions,
and the mlitary is working with our allies
and partners to develop strong humanitarian
assi stance and di saster response capabilities.

Al of these actions will make the
mlitary a nore capable force, reduce
em ssions, and address the geopolitical
security challenges of this century. Anmerican
i nnovation will enable us to forge forward,
and | amproud our mlitary leaders are
working to renain the greatest fighting

force the world has ever seen.




Justice

©
.m
=]
c
©
c
o
k%)
=]
©
c

THEME AREA:




AUTHOR:
Rebecca Tsosie

ABOUT THE AUTHOR:

Rebecca Tsosie is a distinguished sust ai n-
ability scientist, Regents’ Professor at the Sandra
Day O Connor Col | ege of Law and the vice provost
for inclusion and community engagenent at Arizona
State University. She is also a faculty affiliate
for the American Indian Studies Programand the
Mary Lou Fulton Teacher’s Col | ege. Tsosie, who
is of Yaqui descent, joined the ASU Col | ege of
Law faculty in 1994 and served as the executive
director of the |law school’s Indian Legal Program
from 1996-2011. She teaches in the areas of
Federal Indian |aw Constitutional |aw Property,
Qultural Resources law Bioethics and Critical
Race Theory. Tsosie has witten and published
wi dely on doctrinal and theoretical issues related
to tribal sovereignty, environmental policy, and
cultural rights. Her current research deals with
Native rights to genetic resources.




AUTHOR:
Rebecca Tsosie

DATE:
August 25, 2014

TITLE:

I ndi genous Peopl es and Sustai nability Policy:
Exploring the Politics and Practice of “Indigenous Sustainability”

THEME AREA:
I ncl usi on and Soci al

Justice

There are two ways to view the relationship
bet ween | ndi genous peopl es and sustai nability
policy. One approach places themat the center
of sustainability studies, and one relegates
themto the periphery. The latter approach
becane the subject of a recent controversy
bet ween experts commenting on the |atest
draft of the United Nations’
devel opnent policy.

new sust ai nabl e

Significance of the term
“I'ndi genous peopl es”

Several weeks ago, a panel of experts
fromthe United Nations expressed concern that
the latest draft of Sustainable Devel opnent
Goal s had deleted all

peopl es,” substituting instead the phrase

references to “Indigenous
“I ndi genous and | ocal comunities.” The shift
m ght seemharmess to the uninforned reader.
However, as the UN experts noted, the effect
of the change was to undernm ne t he success
that | ndigenous peoples have had in claimng
their rightful identity as “peoples” with a right
to “self-deternmination,” equivalent to that of
all other peoples under international |aw
The historic recognition of |ndigenous
peopl es’ political
United Nations Declaration on the Rights of
I ndi genous Peopl es, which was adopted by a

status enmerged in the

majority consensus of the United Nations
Assenbly in 2007. Since that tine,
the termhas been used in a w de range of

Gener al

national and international |egal and policy

\_

docunents. The term “peoples” within inter-
national |aw designates autononous political
groups who have the right of self-governance
intheir domestic affairs and who nust be
treated with respect and dignity by national
governments in their collective capacity.

The UN Declaration on the Rights of
I ndi genous Peopl es contains 46 articles that
delineate the rights of I|ndigenous peoples
to protect their lands and national environ-
nents, to safeguard their cultural heritage
(i ncluding | anguage, religion and cultural
resources) and to naintain their own insti-
tutions of self-governance. The declaration
al so counsel s national governnents to involve
I ndi genous peopl es in policynmaki ng deci sions,
and to obtain their “free, prior and informed
consent” before taking actions that would
jeopardize their fundanental rights.

The decision to omt “Indigenous peoples”
fromthe Sustainable Devel opment Goal s
represents a “step backwards for |ndigenous
peopl es,” said the UN experts, particularly
because “Indi genous peopl es face distinct
devel opnent chal l enges, and fare worse in
terns of social and econonic devel opnent than
non-i ndi genous sectors of the popul ation in

nearly all of the countries that they live in.
I mpacts of climate change on
I ndi genous peopl es

In fact, nost |ndigenous peoples

throughout the world live in areas that are
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bei ng heavily i npacted by climate change

and forms of devel oprment (including tinber
harvesting and mning) that are quite damagi ng
to the natural environment. Indigenous peoples,
such as the Inuit people in Al aska, Canada
and Geenland, are facing destruction of
their hones by flooding and are having
difficulty continuing their traditional,

subsi stence |ifeways, given the destruction
of sea ice and the inpacts upon sea and | and
manmmal s in the Arctic.

In addition, |ndigenous peoples through-
out the world often lack the educational or
prof essional training necessary to transition
into an urban econony, and their very survival
as distinct, l|and-based cultures would be

jeopardi zed by such a shift. Inuit |eader

Sheila Watt-Qoutier nmade this point quite
enphatically. In her 2005 statenment in support
of the petition filed by the Inuit Qrcunpol ar
Conference against the United States in the

I nter-American Conmission for harnms caused

by climate change, she stated, “lnuit are an
ancient people. Qur way of life is dependent

upon the natural environment and the ani nal s.
Qimate change is destroying our environment
and eroding our culture. But we refuse to

di sappear. W will not becone a footnote

to globalization.”

Most experts agree that Indigenous peoples
are anmong the nost vul nerabl e popul ations in
the world to the projected inpacts of clinate
change. The question is how global nation-states
shoul d respond. The UN experts counsel ed
that “the new Sustai nabl e Devel opnent Coal s
present a unique opportunity to renedy [the]
shortcom ngs [of current policy] and the
historical injustices resulting fromracism
di scrimnation and inequalities |ong suffered
by 1 ndi genous peoples across the world.” They
encouraged states to “affirmthat the human
right s-based approach to devel opnent shoul d

be a key framework in achieving sustainable

~

and equitabl e devel opnent.”

This advice accords with other current
United Nations activities, including the
conti nui ng commenoration of an “International
Day of the Wirld's |Indigenous Peoples” and the
conclusion of a second “Decade of the Wrld's
I ndi genous Peopl es.” Both are designed to
bring continuing recognition to the place of
I ndi genous peoples within the global politics
of cultural and environnental protection.
Sust ai nability practices of
I ndi genous peopl es

Those | essons are equal ly applicable
to the United States, which maintains a trust
relationship with over 560 federally-recognized
Anerican Indian and Al aska Native Nations,
and recogni zes that these Indigenous Nations
are separate sovereigns wth governance
authority over their |ands, resources and

nmenmbers. In this respect, federal and state

agenci es ought to consult with tribal govern-
nents as they devel op sustainability policies
for the future, and there are executive orders
and other policy mandates in the United States
that require such consultations in nany cases.
tri bal

consultation protocols beconme a “procedural”

However, all too often,
requi rement, overlooking the substantive
value of involving tribal governnents in policy
design. In fact, the place of Indigenous
peoples within the politics and practice of
sustainability has a substantive di mension
that is deeply rooted within Indigenous
cultures. For this reason, |ndigenous
sustai nabi lity mght be better positioned
at the center of sustainability studies.

I ndi genous peopl es have survived as
separate and distinct nations within often-
challengi ng natural, political and econonic
envi ronnents preci sely because they maintain
cultural values consistent with sustainability.

I ndi genous peopl es are uni que because t hey
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have a |ong-standing and i ntergenerationa
presence upon their traditional territories,
and this “ethics of place” is deeply enbedded
within their cultures and social organization.
For nmost | ndigenous peoples, “sustainability”
is the result of conscious and intentiona
strategi es designed to secure a bal ance

bet ween human bei ngs and the natural world
and to preserve that balance for the benefit
of future generations.

I ndi genous sustainability is represented
by generations of practices, governance
structures and conpl ex know edge systens.
These have enabl ed | ndi genous peoples to
survive and adapt over many generations,
despite the nassive shifts in their socia
and environmental worlds caused by European
settlenment of Indigenous |ands. Resilience
stability and bal ance are fundanental val ues
within the constellation of Indigenous
sustainability practices. Today, |ndigenous
nations continue to i nvoke those val ues and
ot hers as they develop and reinvigorate their
own survival nechani sns without conprom sing
culture, tradition, or enduring and |ong-
standing |ifeways.

I ndi genous know edge is the cornerstone
of Indigenous sustainability practices, a fact
which has al so received gl obal recognition.
The United Nations University Institute for
the Advanced Study of Sustainability, for
exanpl e, highlights its “Traditional Know edge
Initiative,” which seeks to study contenporary
I ndi genous practices and the use of |ndigenous
know edge systens as a way to understand how
to use resources efficiently, inprove waste
managenent and adapt to clinmate change

I ndi genous peoples at the center of
sustainability studies

Today, many scientists are studying
I ndi genous traditional know edge as a tool to
identify and docunent climate change, as wel
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as to design adaptation planning strategies.
However, it is necessary to realize that

“I ndi genous traditional know edge systens” are
conpl ex and diverse. They are also holistic
in nature and thus, can only be appropriately
governed and nmi ntai ned by each | ndi genous
group. I ndigenous epi stenol ogi es represent

i nportant sources of infornation about the

peopl e and their natural environment, including

systens of Native science and ethics.

However, Indigenous traditional know edge

should not be “mined” for only those bits of
information that are perceived to benefit the
entire world. This would be exploitative and
represent yet another attenpt to “appropriate”
from I ndigenous peoples for the benefit of
others, this time focusing on “intangi bl e”
cultural resources, rather than |Indigenous
lands, cultural patrinmony or natural resources.
Instead of reprising the historic |egacy of
past policies, the UN Declaration on the
Ri ghts of Indigenous Peoples directs states
to recogni ze that I|ndigenous peoples are the
owners and custodians of their traditiona
know edge, and they nmust be the ones to set
the terms for disclosing or sharing this
know edge with ot her groups.

Gary Drks, the director of ASUs Julie
Ann Wigley dobal Institute of Sustainability
has described sustainability as an effort to

pronot e human prosperity and wel |-bei ng while

protecting and enhancing the earth’'s support
systens. This statenent highlights the
i nportance of “Indigenous sustainability.”
I ndi genous peopl es ought to be at the center
of sustainability studies because they are
key players in the governance of their |ands
and territories, and because they enbody the
construct of “cultural sustainability” that
is necessary for human survival as “peoples.”
I ndi genous peopl es are separate social,
political and cultural groups who are now
subsuned within the political structures

~
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of nation-states, but they also have an
internationally recognized right to “self-
determ nation,” which enables themto have
a distinctive voice and place within |arger
In the United States,

governments have an inportant role to

gover nance structures.
tribal
play in the design of sustainability policy
I ndi genous cultures are distinctive and often
mai ntai n significant know edge about the
natural world because |ndigenous peopl es
have been part of their territories since
“tinme i menorial.”

There are simlarities and differences
bet ween Western and | ndi genous know edge
systems. Because they often have different

~

net aphysi cal constructions of the natural
world, the agency of human bei ngs and “ot her
than human” peoples, it is necessary to
understand the ways in which the two sets of
systens conpl enent one anot her and where they
diverge. The di al ogue about sustainability
nust be generated fromwithin Indigenous
thought systens, as well as fromwithin Wstern
t hought systens, and the interchange nust
proceed froma platformof respect and nutua
engagenment. This type of intercultural sharing
bet ween and anong diverse peoples will open
new opportunities to discover our potential
as hunman beings in an ever-changi ng natura

wor | d.
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Not e: February 20, 2014, was the United Nations’
Wrld Day of Social of the
annual observance is to renove barriers people

Justice. The goal

face due to gender, age, race, ethnicity, reli-
gion, culture, or disability. David E senman’s

expertise is in public health and disasters.

In their book, “Resilience — Wiy Things
Bounce Back,” authors Andrew Zolli and Ann Marie
Healy argue that it's tinme for sustainability
to nmove over and neke roomfor resilience.

Suddenly it seens to ne that the whole
world is talking about sustainability and
resilience. In the field of disasters — ny
field — both are inportant concepts, conple-
nentary to each other and worthy of action
and resour ces.

But frequently missing fromthe discussion
is one of the nost inportant determ nants of
sustainability and resilience — social justice.
Social justice is central to both.

Di sasters Discrimnate

D sasters typically occur when events
exceed the capacity of a comunity to recover
wi t hout assistance. Social injustice — or the
i nequitabl e access to resources and al |l ocation
of risks, benefits, and burdens — accounts for
much of the suffering after disasters.

Wi l e disasters may seemlike they are
equal - opportunity destroyers, they are not.
Because of inequities in social conditions

— education, enploynent, housing, transporta-

tion — the poor and disenfranchised are
di sproportionately affected by disasters.
Where we |ocate our hones is strongly
correlated with vulnerability to disaster.
The nost vul nerable often live where they
do because of structural discrimnation,
nmade worse by poverty and inattention to
cultural norns.
Hurricane Katrina brought to the national
spotlight the structural discrimnation and
injustices lived daily in the Lower N nth
Vard. New Ol eans nei ghborhoods that suffered
the greatest |osses were disproportionately
poor, African Anerican, and bel ow sea |evel.
So when we see newspaper headlines |ike
“Hurricane Leaves Thousands Honel ess,” we
cannot lay the blane on the physical event.
It

caused the event to have disastrous effects.

is the socio-environnental factors that

A Sustainability Approach

While there is a convincing noral
argunent for addressing social justice and
disaster resilience, there is a practical
di saster, much of

argunent too. In a typical

the public expenditure of |abor, noney, and
ot her resources is spent dealing with the
mar gi nal i zed and di senfranchi sed segnents
of society, who suffer greatly and | ack the
personal resources for response and recovery.
Recovery froma disaster can take years.
Peopl e who are recovering froma disaster

are putting their physical, enotional,




intellectual, and economnic resources into

recovery and rebuilding, rather than into
advanci ng thenselves, their famlies, and
their conmunities.

A sustainability approach recognizes the
benefits

soci al, economc, and environnental

of planning for, rather than recovering from
a disaster. A community that is resilient to
disaster will be better able to provide its
residents with the resources that support
their ongoing health, jobs, and quality of life.
And if disasters are social — not natural
— phenonena, then any sustainable solution to
di sasters nmust address the social along with
the physical. P ans for sustainable devel opnent
nust consider the social variability, cultural
specificity, and resource inequities that are

intrinsic to society.

Bui l di ng Resilience

M/ work focuses on creating the neans
for society’s narginalized and nost vul nerabl e
individuals to be resilient in disasters.
To acconplish this, | prioritize community
engagenent. Wthin these narginalized groups
is vital social

capital — local know edge,

skills, trust, and connections — that are
resources in building and maintaining
resilience.

I work to network comunity- and faith-
based organi zati ons to governnment agenci es,
so that trusted relationships are in place

when a disaster strikes. | try to identify

~

the resources people use on a daily basis
and how t hey can be used to prepare for and
respond to a disaster.
| reduce barriers to avail able resources,
for instance making sure that risk-preparedness
communi cations are avail able and accessi bl e
to lowliteracy or non-English speaking adults
or teaching themhow to stockpile a week’'s
worth of their heart pills despite not having
healt h i nsurance.
But how do |
to build a community’s resilience will be

know that the work | do
sustai ned after I and ny team depart?
This falls into the arena of policy and
sust ai nabl e devel opnent.

Resilience and Sustainability

D scussions of sustainability nust
i nclude plans for resilience. Resilient
communities, like resilient individuals, can
harness the resources they need to sustain
wel |-bei ng. For comunity devel opment to be
sustai nable, it nust be able to maintain
heal t hy social, economc, and environnent al
syst ens.

As gl obal

the human footprint on the planet increases,

climate change marches on and
it isresilient cormunities that will sustain.
The vogue for resilience is not a passing
thing; we need to understand how to wed it
with sustainability. Social justice is at

the core of both.
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Not e: March is Wnen's Hstory Month, a of the forest. The real products were soil,
tribute to the generations of wonmen whose wat er and pure air.

conmitment to nature and the planet have Today, science refers to these as

proved invaluable to society. Vandana Shiva, ecol ogical functions of ecosystens. Illiterate
originally a theoretical physicist, is an wonen of the Garhwal H nal aya were four
environmental activist, author and expert decades ahead of the scientists of the world.
in ecofem nism She presented a Wigley By 1981, thanks to the actions of these wonen,
Lecture during the Fall 2014 senester. the Indian governnent was conpelled to stop

logging in the Central H mal aya.

Over the last four decades, | have On Earth Day, 22nd April 2002, | was
served grassroots ecol ogi cal novenents, invited by womren froma snmall hanlet called
beginning in the 1970s with the historic H achi mada in Palghat, Kerala, to join their

Chi pko (Hug the Tree) Movenent, in ny region struggl e agai nst Coca Col a, which was m ning

of Central Hmalaya |In every novenent | have 15 nillion liters of water a day, and polluting

participated in, it was wonmen who led the the water that renmined. Wonen were forced

actions, and worren who sustai ned actions to to walk 10 kilometers in search for clean

protect the earth and the sources of their drinki ng water.

sust enance and |ivel i hoods. Mayi | amma, a tribal woman |eading the
Wonen of Chipko were protecting their novenent, said they would not walk further

forests because deforestation and |ogging was for water. Coca Cola nust stop stealing their
leadi ng to floods and droughts. It was leading water. The wonen set up a Satyagraha (Struggle
to landslides and disasters. It was |eading for Truth) canp opposite the Coca Cola factory
to scarcity of fuel and fodder. It was leading gates. Over the years | joined themin solidar-
to the di sappearance of springs and streans, ity. I'n 2004, Coca Cola was forced to shut down.

forcing wonen to wal k |l onger and farther

for water. Why do women | ead ecol ogy movenent s?
The domi nant paradigmof forestry is | believe it is because, in the sexual
based on nonocultures of commercial speci es. division of |abor, wonmen have been left to
Forests are seen as timber mnes, producing | ook after sustenance — providing food and
tinmber, profits and revenue. The wonen of water, providing health and care. Wen it
Chi pko taught me and the world that tinber, cones to the sustenance econony, wonen are

revenue and profits were not the real products both the experts and providers.
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Even t hough wonmen’s work in providing
sustenance is the nost vital human activity,

a patriarchal econony which defines the econony
only as the econony of the marketplace, treats
it as non-work. The patriarchal nodel of the
econony is domi nated by one figure — the COP
— which is nmeasured on the basis of an arti-
ficially created production boundary (if you
produce what you consune, you do not produce).

When an ecol ogical crisis created by an
ecological ly blind economic paradigmleads to
t he di sappearance of forests and water — and
the consequent threat to |ife and survival -
it is wonen who rise to wake up society and
to defend the Earth and their lives. Wnen
are leading the paradigmshift to align the
econony with ecology. After all, both are
rooted in the word “oi kos” — our hone.

Not only are wonen experts in the suste-
nance econony, they are experts in ecol ogica
science. The rise of masculinist science
with Descartes, Newton and Bacon led to
the domination of reductionist, mechanistic
science and a subjugation of know edge systens
based on interconnections and rel ationshi ps.
This includes all indigenous know edge
systems, and wonen's know edge.

The nost violent display of nechanistic

science is in the pronotion of industria

~

agriculture, including GM>» as a solution to
hunger and nal nutrition. Industrial agricul-
ture uses chemicals devel oped for warfare
as inputs. Cenetic engineering is based

on the idea of genes as “master nol ecul es”
giving unidirectional commands to the rest
of the organism

The reality is that living systens are
sel f-organi zed, interactive, dynanic. The
genone is fluid. As these issues nove center
stage in every society, it is the alternatives
wonen bring through biodiversity and agro-
ecology that offer real solutions to the food
and nutrition crisis.

As | have learned over 30 years of
bui | di ng the novenment Navdanya, biodiversity
produces nore than nonocultures. Snall fanily
farnms based on wonen’'s participation provide
75 percent of the food eaten in the world.
Industrial agriculture only produces 25 percent
whil e using and destroying 75 percent of the
Earth's resources

When it conmes to real solutions to real
problens faced by the planet and people, it
is the subjugated know edge and work of wonen

whi ch show the way to the future.
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Not e: Decenmber 2014 narked eight years since
the Convention on the Rights of Persons with
D sabilities was adopted at the United Nations
Ray
to address

headquarters in New York. In this essay,
Jensen advocates for a new nodel
disability issues, with the goal of inproving
global sustainability through inclusion.
The romantic biography of theoretical
physici st Stephen Hawki ng, The Theory of
Its

focus is on the relationship of this extraor-

Everyt hing, was released this nonth.

di nary man and Jane WIlde, who weds Hawki ng
and for as long as she is able, enbraces the
challenges of his |ife with anyotrophic
lateral sclerosis (ALS. Fromthe trailer,
it seems that Hawking received, not a death
sentence, but a prison sentence when he was
a young nan, and gradually was transl ated
into a person with a disability. Sonetines
it happens that way.

For other people with disabilities,
the point of entry is birth, athletic injury,
auto accidents or the violence of war. However
it arrives, it is usually unexpected, always
unwant ed, and often the begi nning of a journey
that can tax the enmotional, financial and
heal t h,

with the disability, but of their famly and

rel ational not only of the individual

| oved ones.

The Larger Picture
Decenber 3, 2014 nmarks the United Nations’

International Day of Persons with Dsabilities

(UNIDPD). According to UN data, there are
currently over one billion people in the world
with sone formof disability. UNIliterature
descri bes this population as the world's
largest minority group. Taken as a group,
persons with disabilities are the |east
educat ed, have the highest rate of unenploy-
nent and are associated with twenty percent
In the United States,
the divorce rate for parents of children with

of the world's poverty.

disabilities exceeds national averages. In

many cultures, in particular third world
nations, persons with disabilities can be
invisible, often hidden by famlies who
experience shane born of ignorance.

The nunmbers nmay get larger. A sizable
percentage of our aging popul ation will
experience sone formof disability in their
lifetine. The Institute of Medicine projects
that by 2030, this growi ng nunmber of people
with disabilities will inpact the social and
econom ¢ resources available for caring for

this popul ation.

Rel ationship to Sustainability
There is a level of consensus that
there are three foundational conponents of
sustai nability. W nust address the environ-
nmental, econonic and social dinensions that
frane our future. For the past quarter
century, it seens that our primary focus
has been on the existential challenges to

t he environnent. Environnental solutions

and prograns are rarely separated fromtheir

/



econonmic inplications, and we are increasingly
aware of the destructive nature of economic
pol ari zation, even as we westle with differ-
ences of opinion on how to reverse existing
trends. Qur ‘three-legged sustainability stool’
wobbles on a third leg that appears to suffer
froma lack of agreement as to the proper
noun to follow the word ‘social.” Is it social
responsi bility, social justice, social what?
Qarifying the social agenda is
chal | engi ng because we can't easily agree on
the values that formthe foundation of that
agenda. Perhaps we can agree on this: our
future is not sustainable if the single
largest minority group remai ns nargi nalized,
with linmted opportunity participate and
contri bute in neani ngful ways.
The Way For war d

The thene of this year’'s UNDPD is
Sust ai nabl e Devel opnent: the Promi se of
Technol ogy. This captures ny attention, as
it touches a nunber of the University's design
i mperatives, which have franed our mi ssion
over nore than a decade.
Arizona State University has becone a
for the kind of
successful ly enbrace conpl ex chal | enges.
Its Julie Ann Wigley d obal

Sustai nability integrates transdisciplinary

nodel institution that can

Institute of

education, solutions-focused research, global
out reach and day-to-day operations — a truly
conpr ehensive approach to the chall enge of
gl obal sustainability.

In ny sonewhat biased opinion, the ASU

Wigley Institute nakes an ideal prototype

for conprehensively enbracing the subject of

disability. An initiative nodeled after the

institute could include:

e Education — The subject of disability
can be applied to virtually any topic
and woul d ideally be integrated across
the spectrumof an institution's educa-
tional offerings.

* Research — Conprehensive disability
research woul d i nclude a broad range of
projects and prograns for the purpose
of formng collaborative networks for
shared fundi ng and resources.

e Qutreach — Wth over 100 nations as
signatories to the UN Convention on the
Rights of Persons with Dsabilities,
there is a worldwi de opportunity to
engage i ndividuals, companies and
countries in advanci ng sol utions.

e Qperations — An institution shoul d
be responsive to the needs of its
constituents with disabilities,
providi ng opportunities for |earning
and growth to both abl e-bodi ed and
disabled affiliates, while in the
process i nprovi ng outcones for the
institution itself.

Going forward, we nust all raise our
| evel of engagenment to inprove the quality
of life and opportunities for persons with
disabilities. It nay be the nost significant
civil rights issue of the first half of
this century. It is certainly integral to

a sustai nable future.
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W all know the threat of clinmate change
is urgent. W also know conbating this threat
will require deep and drastic cuts in green-
house gas emissions. This is when, already,
the poor of the world—who are nore vul nerabl e
and less able to cope—are feeling the pain
of a changing and nore variable clinate.

The question is: Wy has the world been
desperately seeking every excuse not to act,
even as science has repeatedly confirmnmed
that clinmate change is real? dinate change,
though rel ated to carbon dioxide and ot her
enmissions, is also related to economic growh
and wealth in the world. Qimate change is
man-nmade. It can al so devastate the world

as we know it.

Shared sol utions

The issues are clear, but the answers
are lost in avoidance. The reason is sinple:
climate change is related to economic grow h.
It is the “market’s biggest failure.” In spite
of protracted negotiations and targets set
under the Kyoto Protocol, no country dism sses
the correl ation between econonic growh and
i ncreasi ng em ssions. No country has shown
how to build a | ow carbon econony, either.

The solution involves redistributing the
responsi bility for growth between nations and
people. There is a stock of greenhouse gases

in the atnosphere, built-up over centuries in

the process of creating nations’ wealth. This
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has already nade the clinmate unstable. Poorer
nations will now add to this stock through
their drive for economic growth. But that is
not an excuse for the rich world to not take
on tough and deep-bi ndi ng em ssion reduction
targets. The rich world nust reduce so that
we can grow W nust also find | owcarbon
growth strategies for energing countries,
Wi t hout conpromising their right to devel op.
This can be done.

Efficiency first

It is clear that countries |ike India
and China provide the world the opportunity
to avoid additional emissions. These countries
are just beginning to build new energy and
industrial infrastructure; they can meke
i nvestnents in |eapfrog technol ogies first,
rather than later. Like them other nations
can build their cities on public transport;
their energy security on local and distributed
systenms |ike biofuels; their industries on
ener gy-efficient technol ogies.

India and China knowit is not in their
interest to first pollute then clean up; or
first to be inefficient then save energy. But
exi sting technol ogies are costly. It is not as
if China and India are bent on first investing
indirty and inefficient technol ogies. They
invest as the rich world has done: first
i ncrease emi ssions; make noney; then invest in

efficiency. The global clinmate agreement nust

v
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recogni ze this fact and provide technol ogy
and funds to make the world transition to

“efficient first” devel opnent.

Rei nventing for sufficiency
There is anot her inconvenient truth:
cutting emssions at the scale that is needed
will require the world to seriously reinvent
the way to growth. The agenda then is to

rei nvent growth without pollution.

For the past 20 years of climate
negotiations-fromR o to Copenhagen-the world
has | ooked for small answers to this hig
problem W believed the nagic bullet was
to plant crops that could fuel the world.

W |earned quickly that there was a trade-off
in the biofuel business when cost of food

skyrocketed. The next quick fix was to inprove
the fuel econony of each vehicle until we

found that even as cars becane nore efficient,
peopl e consurmed and drove nore. The end result
was the sanme: emissions increased. Now we are

banki ng on hybrids. W refuse to learn that

~

the scale of transition will need nore than
just an efficiency revolution. The transition
will need a sufficiency goal.
A new growt h nodel

The options for serious enission reduction
nodel

are limted in the industrial we bel ong

to or want to inherit. The world has to | ook
for new ways to cut emssions. There are w n-
win options, but only if we consider that in
all current scenarios, the planet is |osing.
This new growt h nodel will need changes
in behavior and lifestyle to cut em ssions.
It will need new drivers to stinulate quick
and aggressive technol ogy innovation; changes
to take the world beyond the known and the
ordi nary. This change will not come cheap.
Behavior and |ifestyle change is the
truths. And this

is precisely why the already rich world wants

nost i nconvenient of all
to spin a deal weak on commitnent and action.
This is not good for climte change. This is

not good for all of us.
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I magi ne what woul d happen if an array of degrees Fahrenheit hotter than surrounding
st akehol ders made a concerted effort to cool rural areas. This creates negative inpacts
the overnight |ow tenperature of downtown on energy use, confort, health, plants,
Phoeni x by one degree. For starters, nore ani mals, water use, equipnent wear and tear,
peopl e woul d spend their evenings outdoors, and even social justice, as elderly, poor,
i ncreased economic activity woul d boost |ocal H spanic, and honel ess popul ations are
busi nesses and tourismdollars, and roughly 21 di sproportionately i npacted.
mllion kilowatt hours (nearly $2.1 mllion) W can inprove the situation by nodifying
of energy would be saved per year. the design of our built environnent, creating
But nost inportantly, Phoenix woul d a counter force to the hotter tenperatures.

become a real exanple to the world that we

all can work together to positively change The goal
our clinate. By applying ASUs urban heat island
Such is the power of One Degree, a and sustainability research, One Degree can

si npl e concept that describes a trenendously galvani ze efforts led by the |ocal governmnent,
conpl ex and anbitious (but doable) challenge non- gover nnent al organi zations, and utilities

to create concerted change that inproves to create a nore livable and resilient |ocal
comunity sustainability. comunity in Phoenix. The broader, psychol ogical
goal is to set an exanple to the community
The problem and to the world that tackling clinmte change
Phoeni x, the sixth largest city in the i s possible.
US, is hot and getting hotter. Mst climate W can mitigate urban heat island causes

nodel s predict that Arizona will becone drier with a portfolio of known actions to physically
and experience higher tenperatures as climate reduce the annual average overnight |ow
change sets in. In downtown Phoenix, heat is tenperature, setting an initial goal of one
absorbed and retained in our built environment, degree within a time period of five years—
only to be re-radiated slowy at night, causing enough tinme to develop a plan, change

what scientists call an “urban heat island.” policies, and inplenment actions.

The general neasure of the urban heat Looking to ot her cities, Chicago has
island effect is an increase in the overnight beconme the “Geen Roof Capital” of the United
low tenperature. A 2002 Arizona State University States and has at |east 359 now in place. New
(ASU study found that the overnight |ow York Aty is currently experiencing significant
tenmperature at Sky Harbor airport was 17-23 demand and operations shifts inits real
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estate narket through the city's G eener,
Qeater Aties AFan that mandates public
di scl osure of building energy perfornmance.
Boston is the latest city to inplenent a
simlar mandate, joining Philadel phia,
Seattle, San Francisco, Austin, and Wshi ngton,
DC And since 2003, Sacranento has required
that 50 percent of parking lots nust be
shaded by trees. Phoeni x can devel op key
policies to create physical and behavioral
change at such scale.

Possi bl e strategies include cool roof
ordi nances, incentives to use the existing
G een Construction Code, and pronoting |ocal
sourcing and financing. There are nmany plans
and prograns al ready established that could
be leveraged t hrough One Degree: Phoeni x Tree
and Shade Master

prograns, M/P an Phoeni x,

Plan, utility tree-planting
Rei nvent Phoeni X,
and the

Sust ai nabl e Communities Col | aborative.

t he Downt own W ban For m Proj ect,

There are several physical strategies
that could be inplemented in Aty of Phoenix
operations and pronoted in the private sector.
To reflect daytime heat, streets and parking
lots can be refinished with heat-reflective
coatings. Native and lowwater trees can
shade hard surfaces and cool the surroundi ng
air. Man-made structures can do double duty
as shade and sol ar electricity generators.
Vertical parking structures can repl ace vast
expanses of heat-absorbi ng parking lots.
Wth ASUs assistance and by engagi ng t he
private sector and conmunity groups, the

possi bilities abound.

~

The out cones

One Degree is, froman inplenentation
standpoi nt, an incredibly conpl ex proposition.
It involves coordinating many departnents
within city governnent, collaborating wth
many partners with often-divergent goals
and nmanagenent structures, identifying new
fundi ng mechani sms, and concerted change.

However, exanples and many of the
necessary elenents exist. Gty of Phoeni x,
APS and ASU successfully structured a conpl ex
partnership to create Energi ze Phoeni x. The
downt own Phoeni x grassroots conmunity is very
active and has pull ed together nmany successf ul
wi ns including Feast on the Street, the
arts scene, bhicycling inprovenents, and
t he burgeoni ng food truck and local food
novements. These exanples show that with
a common goal, we can cone together to
organi ze and i npl ement change.

Even if One Degree's ultinate tenperature
goal is not reached, the steps taken to get

there will still positively inpact the

livability of the city, reduce energy bills,
and provide institutions additional experience
with |arge-scale partnerships to tackle
sustai nability challenges. Just think of

the possibilities if the One Degree goal is

a serious underestimate of what is actually
achi evabl e. Phoeni x owes itself the |eadership

opportunity to find out.




AUTHOR:
Chri st opher Boone

ABOUT THE AUTHOR:
ASU School of Sustainability Dean Christopher
Boone is particularly interested i n how soci al

and ecol ogical systems interact in urban environ-
nents and how to use this know edge to plan for
sustai nable futures. As a professor in the School
of Sustainability and School of Human Evol ution
and Soci al Change, Boone teaches courses on urban
envi ronnents, sustai nabl e urbani sm environmnent al
health, and environnental justice. He al so serves
on the executive conmittee of the Julie Ann Wigley
Aobal Institute of Sustainability's Central

Ari zona- Phoeni x Long-Ter m Ecol ogi cal Research, a
Nati onal Science Foundation project that studies
urban ecosystens. He is a co-editor of the
Canbridge University Press book series, “New
Drections in Sustainability and Society.”




AUTHOR:
Chri st opher Boone

~

DATE:
Sept enber 25, 2013

TITLE:

Transitioning to a Sustainable Wban Future

THEME AREA:

U bani zati on and Sust ai nabl e Devel opnent

Not e: Chri stopher Boone becane the dean

of Arizona State University's School of Sus-
tainability in July, 2013. He continues to
teach in the School of Sustainability and the
School of Human Evol ution and Social Change.
Boone co-edited the book, “U banization
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H story shows that significant transitions
are possible, and these radical changes can
have far-reachi ng i npacts on hunan bei ngs
and the environnent. In a span of just three
human | i fespans—+oughly 200 years—wae have
experienced denographic, energy, and economic
transitions that have altered the human
condition and our relationship with the
planet. In the United States in 1800, bhirth
rates were high, but life could be mserably
short; people depended on ani mals, falling
wat er, and wood for energy; and the econony was
based on agriculture and resource extraction.

Today in the US, famlies are not large
enough to replace the current generation,
but people can expect to enjoy long lives;
we are utterly dependent on fossil fuels for
energy; and the econony is based mainly on
services. The inplications of these transitions
are multi-faceted and conplex, but they have

contributed to, anobng other concerns, rising

energy and material denmands, global climte
change, biodiversity loss, and increasing

di sparities of human wel |- bei ng.

Today's transition: urbanism

W% are now undergoi ng anot her transition,
the shift to an urban world. Although cities
have existed for at |east 10,000 years, not
until quite recently could a ngjority of
people live in urban centers. England becane
the first urban country in 1851, meani ng nore
than half of its population lived in cities.
The US did not reach the urban threshol d
until 1920.

Now that half of humanity lives in cities
and nearly all of the projected 3 billion
in population growth by 2050 is expected to
occur in urban environnents, it is critically
i nportant—as the transition is underway—to
t hi nk about sustai nabl e pat hways forward.
This is no easy goal, especially since nany
of the current sustainability challenges are
the result of living in highly urbanized
societies. Gties now consunme 65 percent of
the world's energy and generate 70 percent
of global greenhouse gas enissions. In China,
peopl e who nmove fromthe countryside to
its burgeoning cities double their energy
consunption and carbon em ssions. H gher
incones in cities nean greater demand for

resources and higher production of wastes,
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both of which threaten the health of the
worl d's ecosyst ens.

The twentieth-century nodel of urbaniza-
tion cannot be sustained. Instead we need
to pronote and guide the best assets of
urban life—nnovation, opportunities for
col | aboration and exchange, an educated and
healthy citizenry, diversity of people and
opportunities, concentration of financial,
human, and social capital—to build a desirable,
sust ai nable future. Ubanization is going to
happen, and happen on a grand scale. It would
be unwi se to sinply stand on the sidelines
and watch it unfold; sustainability depends
on the ability and willingness to “bend the
curve” rather than hope or wait for the system
to correct itself.
Bending the curve

A fundanental principle of sustainability
is that action and intervention is necessary
in order to avoid potentially catastrophic
change. Scarcity of fossil fuels, for instance,
may eventual ly force a transition to a renewabl e
energy portfolio, but the danger in waiting
for price signals is the environnental danage
and human suffering that will occur as a result
of increased and persistent carbon dioxide
in the atnosphere. Sea level rise is already
underway, and many of the world's cities
located in |ow coastal elevation zones are
especial ly vul nerable to damage fromri sing
oceans, stormsurges, and an inability or
unwi | Iingness to plan for climate change
hazards. If nunicipalities pay heed to early
war ni ng signals, careful planning can save
property, Rat her

than waiting for crises such as Hurricane

human |ives, and resources.

Sandy or the devastating European heat
wave of 2003, cities can “bend the curve”
or accelerate a transition to a new nore

desirable, and resilient state.

Leapfroggi ng into healthy pat hways

In nost rich, industrial countries,
urban popul ations have reached what appears
to be an upper plateau of approxi mately 80
Many of the

chal I enges of sustainable urbanization in

percent of total population.

these regions will focus on howto retrofit
what is already in place. Mdbst new urban

be in Asia
and Africa, not in the negacities that attract

grow h over the next 50 years will

nost attention, but in cities of less than

500,000 in popul ation. Before these cities dot
the | andscape, there is a huge opportunity
to rethink what cities should be, how they
shoul d function, and how they can support
rat her than hinder global sustainability.

U ban centers created in this century do
not have to—and i ndeed shoul d not—fol | ow t he
nodel s of cities created in the industrial
era of the last century. New York, London,
and Tokyo invested billions of dollars in
concrete, asphalt, steel, and cables to
make the industrial city function. The sunk
costs of hard or gray infrastructure nmaeke it
difficult to try new ways to service the city.
New cities built around the idea of green
infrastructure using ecosystemservices to
nake cities livable and healthy, is a way to
“leapfrog” the traditional pathway.

For instance, foresting watersheds can
be a nore cost-effective way to naintain
water quality than an energy intensive water
treatment plant. A forested watershed has
ot her co-benefits, such as recreation space,
wildlife habitat, and flood control that nmake
a green infrastructure strategy an attractive
proposition.

Many cities built in the twentieth
century are now struggling to retrofit their
transportation infrastructure that was built

to neke car use as easy as possible, and

v
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to change it to support public transit of city dwellers. Wll-intentioned recycling
and wal kabi lity. prograns for electronics, for exanple, can

New cities can get ahead of this painful nean hazardous living conditions for workers

and expensive process by designing fromthe in developing cities.

outset with an enphasis on wal kable, transit- Aties around the world are “tel econnected”
oriented urban living. The smart noney wl |l to one anot her, meaning that an action at one
be invested in urban design that elevates pl ace can have a rapid i npact on other cities
human wel | -bei ng and ecol ogical integrity. even at great distances. For a sustainable

urban transition, we need to take into account
Let’s not forget equity the tel econnected systens of cities that
An inperative of sustainability is to function on a global scale. Sustainability
consider the well-being of future and present at the gross expense of others is inequitable
generations. Sustainability actions taken by and unjust and could ulti mately underni ne
one city could have the effect of undermning the ability of the world to function as an

wel | -bei ng el sewhere or for future generations urban earth.
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Living in the age of cities

W live in the age of cities, in the
m dst of the nost dramatic transformation of
urban life and the urban | andscape the world
has ever seen. dties have always been engi nes
of grow h,

people fromafar since the ancient settlenents

i nnovation and opportunity, draw ng

of Mesopotami a, Egypt, the Indus, and the
Yel low River gave urban formto “a certain
energi zed crowdi ng” along their alluvial
But urbanization on a global scale has
happened in a heartbeat. It took nore than
5,000 years of human devel opnent for the
worl d's urban popul ation to approach one
inthe early 1960s, but in the short
hal f-century since it has nore than tripled,
reaching 3.5 billion in 2010. By 2030, accord-

ing to the latest United Nations estimates,

billion,

five billion people will live in cities,
nearly half of themmnaking their lives in
homes, school s, workpl aces and parks t hat
do not yet exist.

To be sure, the global urban boom
“the big build-out,” presents formdable
challenges, but it also offers extraordinary
opportunities for regenerative urban growt h—
growth that supports healthy comrunities,
thriving ecosystens and productive, vigorous

economes in cities old and new

Good design supports sustainable growth
One fast-growing city in which I'mvery
excited to be working is the Miunicipality

pl ai ns.

i n the Netherlands.
Anst erdamis nearby neighbor, the relatively new

of Haarl emmer neer,

city of Haarlemmerneer has an international
reputation as a supportive, innovative place
to establish a sustainable business, and
W1 Iiam MDonough + Partners had the privilege
of designing the master plan for a new
devel oprent there.

Working closely with Haarl enmer neer
and Delta Devel opnent, we designed the first
| arge-scale Gradle to Oadl e®inspired urban
Park 20| 20.

Desi gned as a dynami c environmnent al

devel opnent in the Netherl ands,
system
the 28-acre site now supports a vibrant,
sust ai nabl e busi ness community, hone to Bosch
S enens Hausgerate, Fox Vakanties and FlFPro,
delightful,
productive place, a beacon of good urban
grow h.

Park 20]20 supports sustainable grow h

anmong others. It is a healthy,

by enhanci ng the positive, productive effects
of good design. Rather than seeking to sinply
m ni mze the negative environmental inpacts

of real estate developnent, it celebrates the
use and re-use of safe, healthy naterials;
the generation and harvesting of renewable
food, clean water and oxygen-rich air;
health and bi o-

it celebrates life.

ener gy,
the restoration of ecol ogical
diversity. In other words,
As the marble cutters in Italy like to say
when | ooking at a beautiful piece of stone,

“Cod never has a bad day.”
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Nat ural systens as a nmodel for
urban design

growt h by recogni zi ng healthy, productive
natural systens as the nodel for human
designs. Froman urban pl anni ng perspective,
that neans seeing each site as a unique
ecol ogi cal system responding creatively
to its natural and cultural |andscapes; and
enhancing the natural flows of nutrients,
water, and clean energy that support life
and regenerative growth. It nmeans creating
a community of integrated buildings and
systens that performlike natural nutrient
cycles, an organismor netabolismof viable
size and density to serve as urban-scal e
i nfrastructure.

Park 20/20 can be seen as an “essay

design, its network of gardens, green roofs
and living buildings naking regenerative
growt h part of the devel opnent |andscape.
@ eenhouses grow food and supply Park 20/20
restaurants, where the neals could not be
fresher. Geen roofs provide habitat for
butterflies and birds, while green walls
produce oxygen for human inhabitants.
Landscape connectivity links the community
to a regional systemof parks, wetlands
and greenways, strengthening an energi ng
foundation of biodiversity.

Preparing for the future through
Cradle to Cradle strategies

Park 20/20's buil di ngs enpl oy nmany

possi ble, fromorientation to the daily and

Gadle to adle generates |ife-enhancing

of clues” in radle to Oradle-i nspired urban

Oadle to Oradle-inspired strategies, wherever

seasonal path of the sun to maxi mze exposure
to natural light, to photosynthetic optimzation

~

of surfaces. Photovoltaic arrays and green roofs
serve as the buildings “leaves and roots,”
har vesti ng cl ean renewabl e energy, absorbing
and filtering water, and providing habitats.
Wastewater is collected through a
district loop and treated in a solar aquatic
systemon site. Bio-gas fromwater treatnent
powers turbines for electricity. Heat generated
in that process produces hot water for the
hotel. As many Gadle to Gadle Certified™
Products as possi bl e have been used t hrough-
out. Their coherent use turns buildings into
nmateri al banks, storage sites of valuable
commodities for future generations.

A city designed to celebrate life

These el ements underpin the productivity
of Park 20/20, and people who conme here to
spend their day are finding that it is a
wonderful place to be. Fresh air, sunlight,
and water are plentiful. The environnent,

i ndoors and out, is beautiful, confortable
and safe. People have easy access to gardens,
parks, waterways and transit, as well as new
i deas, know edge and a creative, innovative
conmmuni ty.

There are markets and theaters, athletic
fields and restaurants. And nore. That's the
bounty cities can offer when they’'re designed
to celebrate life. And when they are, cities
can performthe essential service of 21st
century urbanism creating regenerative
bui I di ngs and | andscapes that produce nore
good for nore people rather than places that
are merely less bad. More clean energy, nore
fresh water, nore fertile soil, nore food,
nore productivity, nore biodiversity—nore
health and wel I-being for all.
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The current world popul ation of 7.2 of innovation and col | aboration across a
billion is projected to increase by al nost variety of industries, both private and
another billion by 2025 — reaching 9.6 billion public, resulting in truly exciting econonic
by 2050. A report by MKinsey & Company states and sustainability devel opnents.

that three billion people from devel opi ng The nmin driver of econonic benefits
countries will rise into the mddle class by inthe circular nodel is derived fromthe
2030. This population growth will create an ability to restore materials that would nornally

unpr ecedent ed demand for our planet’s already be disposed of in a |inear production nodel.
limted resources, thereby increasing commodity The restoration of these materials leads to

prices and the cost of future manufacturing nultiple cycles of product use. The process

and reduci ng our natural resources. of product reuse, repair, remanufacture or
CQurrently, we work in a |linear econony recycle is nore energy- and cost-efficient

society that extracts resources to nmake t han produci ng from scratch.

products for consunmers to use. The vast Rei magi ne Phoeni x was devel oped to

nmgjority of these products are then disposed create a cultural and behavioral shift anong
of in landfills where we nmanage and nmintain Phoeni x residents and busi nesses in order to

environnental controls for decades. The Oty achieve the city’s waste diversion goal of 40
of Phoeni x wants to change that concept by percent by the year 2020. The canpaign centers
creating a circular econony in which we divert its main nessage on repositioning trash as a
waste fromlandfills and keep resources in val uabl e resource rather than a material to
use for as long as possible, extracting the be thrown away. Rei magi ne Phoeni x depl oys
maxi mum value fromthemwhile in use and a conprehensive strategy to gain public
then recovering and regenerating products buy-i n and achi eve neasurabl e results through
and naterials at the end. progranmatic changes to existing solid waste
To create that transition froma |inear prograns, an inclusive comunications plan
econony to a circular econony requires a designed to reach multiple target audiences,
departure fromthe |arge-scale industrial and partnerships with regional and private
status quo — along with extensive engagenent sector organizations.
of corporate, cultural and civic |leaders — to To acconplish this established goal, the
be successful. Additionally, research on and city is working to invest in infrastructure for
devel opnent of new processi ng et hods will m xed waste and/or other solid waste diversion

be essential to transformour waste into new technologies that will help divert additional
products and resources. A successful transition recoverable material in the nunicipal solid

to a circular nodel would enable vast anobunts waste streamfromthe landfill and create a

\_ v
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circular systemfocused on job creation,
new revenue for the Aty of Phoeni x and
i nnovative devel opnent.
The Aty of Phoeni x denonstrated its
commitment and investment in innovation
devel opnent by establishing a partnership
with Arizona State University's Walton Sus-
tainability Solutions Initiatives as part
of the city’s Rei nmgi ne Phoenix initiative.
Toget her, the city and ASU created the Resource
I nnovation and Solutions Network (RISN), a
gl obal network of public and private partners
who share the goal of creating economc val ue
and driving a sustainable circular econony.
RI SN enconpasses partnerships that cultivate
cutting-edge research and devel opnent oppor-
tunities to advance the diversion of waste
whil e generating economc value through the
creation and advancenment of new technol ogi es.
The city is fostering public and private

part nershi ps through t he devel opnent of the

~

Resource I nnovation Canpus, occupying the
area from 27th Avenue to 35th Avenue, and
from Lower Buckeye Road south to Rio Sal ado.
RSN which will
Resource I nnovation Canpus in Phoenix, will

be headquartered at the

nmanage the on-site Technol ogy Sol utions

I ncubat or space for innovators devel opi ng
ener gi ng products and technol ogies from

the city’'s waste resources. The vision of

the Resource Innovation Canpus is to be

a worl d-leading, vibrant innovation hub,
denonstrating the values of Rei magi ne Phoeni x
and the principles and benefits of a circular
econony in action.

This canpus is an exanple of the Gty of
Phoeni x’s commitment to innovation and has |ed
RSN hubs in
N geria — nmaking RISN a

to the creation of international
Quatenal a and Lagos,
truly global network. W& are privileged to have
ASUs Vélton Sustainability Solutions Initiatives

as a partner in this inportant endeavor.
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Law ence M Krauss is Foundation Professor
in the School of Earth and Space Exploration
and director of the Oigins Project at ASU V¢l |
known internationally for his work in theoretical
physics, he is the only physicist to have received
mejor awards fromall three US physics societies:
the Anmerican Physical Society, the Anmerican
Institute of Physics, and the Anerican Associ ation
of Physics Teachers. He is the author of nore
than three hundred scientific publications and
ni ne books, including best sellers such as
“The Physics of Star Trek” and, nost recently,
“A Universe from Not hing.” Krauss is a conment at or
and essayi st for newspapers such as the New York
Tinmes and the Vl| Street Journal, has witten
regul ar columms for New Scientist and Scientific
Anerican magazi nes, and appears frequently on
radio and television. He serves as co-chair of
the Board of Sponsors of the Bulletin of the
Atonmic Scientists and on the Board of Directors
of the Federation of Anmerican Scientists.
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Shortly after the end of World Var I,
Al bert B nstein uttered his now fanmous
war ni ng about the new gl obal danger of
nucl ear weapons: “Everything has changed,
save the way we think.”

In the intervening sixty-odd years,
the world has continued to change and becone
even nore dangerous. And still, there is
no great evidence that our way of thinking
about gl obal catastrophes has evolved to
neet the chall enges.

| amcurrently honored to be co-chair
of the Board of Sponsors of the Bulletin of
the Atomic Scientists — a body created by
Al bert Einstein and Robert Oppenheiner in
1946 to help warn the public about the
dangers of nuclear war.

Perhaps the nost visible face of the
Bulletin is the “Doonsday d ock,” which was
created in 1947 to graphically reflect how
close we might be to hunman-i nduced apocal ypse.
The idea of the clock is to display the
“nunmber of minutes to mdnight,” a point at
which we reach apocalypse and tine itself
no longer matters.

Over the intervening 65 years the clock
has been adjusted 20 tinmes, noving as close
to two minutes to mdnight in 1953 after
both the US and Soviet Union first tested
t her nonucl ear devices, and as far as 17
mnutes to mdnight in 1991 after the US
and Soviet Wnion signed the Strategic Arns
Reduction Treaty.

In 2007, however, we at the Bulletin
recogni zed that nuclear war was no |onger the
only significant global threat facing humanity.
The energing possi bility of biologically
i nduced weapons, particularly biol ogical
terrorism led us to consider the possible
gl obal dangers associated with these new
technol ogi es. Fortunately, our findings on
their probability have been mildly encouragi ng.

Wi |l e the dangers associated with creating
new | et hal viruses are significant, the
technol ogi cal sophistication required and
the difficulties of wi de dispersal reduce
the likelihood that these weapons might have
a global inpact. For the nonent, at |east,
bioterrorismis a subdom nant threat.

At the sane tinme, a new global threat
has clearly arisen — climate change. Wile
its impact might be less i mediate than that
of a nuclear conflagration and its harnful
effects difficult to quantify at present,
human-i nduced cli mate change has energed
as one of the greatest global challenges
confronting humanity’s out noded mi ndset.
Nevert hel ess, attenpts to address this
chal | enge have not been encouragi ng.

Two factors play significant roles. First
is the issue of national self-interest. Due to
historic rivalries and |ocal economic pressures,
nost nations are not eager to maeke sacrifices
that may largely benefit those outside their
borders. Even countries wanting to limt
greenhouse gas emnissions face the reality

v




that acting now while other industrialized
countries do not, could put themat a conpet-
itive disadvantage in the near term W are
a long way from devel opi ng a political
framework that allows countries to play

wel | together globally.

Second, at inthe US,
i ssue of noney and its influence on policy.

During the 2008 presidential

| east is the

el ection,

i ssue.
but

di sappeared fromview Instead, opponents

climate change was a hot political
During the 2012 canpaign it has all

of climate change policies have fol | owed
a strategy of strict denial.

How t he canpaign to discredit clinate
change was won in the US over the past four
years will no doubt be the subject of many
future studies, but one thing is obvious. Mney
for disinformation altered the national debate.
Sgnificantly, this disinformation effort was
bankrol l ed by wealthy conservatives and | obby
groups working for industries that are
responsi ble for much of our carbon em ssions.

The hard result is that the anount spent
each year in this country to discredit climte
change science exceeds the entire budget of
Panel

the I ntergovernnent al on dimate Change

— the scientific body established to address
its effects. Faced with such a daunting

financial disparity, it is not hard to see
why science is |osing out.

Taking note of these new challenges as
wel | as exacerbations of existing ones, with
nucl ear weapons still representing the nost
urgent pressing danger facing humanity, the
Bulletin in January 2012 decided to turn the
Doonsday d ock forward one minute. It now
stands at five minutes to midnight. The actual
val ue, however, may not be as inportant as
From what

thinking to address

the trend toward increasi ng danger.
we observe, new gl obal
new gl obal challenges renmi ns absent at the
hi ghest |evels of international governance.
As a cosnol ogi st who thinks about the
truly long termfuture of the universe, I am
fond of saying that the universe is the way
But when it

comes to our own future in the next century

it is, whether we like it or not.

on this planet, we have nore choice. A this
nonent, it appears we are choosing to live,

not in the best of all worlds, but in one

where nucl ear tensions and climate change
conti nue unabat ed.
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Sciences and an affiliated faculty nmember in
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Al of his work is geared toward understandi ng
t he sustai nabl e managenent of water resources
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The year 2013 will be renenbered in
the US as a year of extrenes: The effects
of Hurricane Sandy continue to cripple New
York dty. Droughts across the Corn Belt are
causi ng massive crop failure. Devastating
fires destroyed hundreds of hones in Col orado
for a second year in a row Flash floods have
claimed lives and busi nesses from coast to
coast, including communities experiencing
recent drought and fire. This year was
exceptional. O was it?

When nost peopl e think of clinate change,
they think of global warmnm ng—the trend of
rising air tenperatures that causes a shift
in expected or long-termaverage clinate
conditions. There are valid exceptions to the
trend of course. Many people observe their
cities occasionally cooling, and therefore
think global warmng is not happening. Local
observations that differ fromthe gl obal
average fromtinme to tine are an exanple
of a second aspect of climte change that
is equally, if not nore inportant, than the
global trend: clinate change exacerbates
regional differences in climate as well as
the swi ng between years of fam ne and years
of plenty.

In statistical term nology, the climate
change trend and increasing trend departures
are explained as changes in the “nonents”
of our long-termclinate record. Translation:

think of the bell curve froma |arge college

class. The peak of the bell curve is the nost
common test score (e.g., a “C'). This peak is
the first “nmoment” (al so called the average),
and climate scientists predict this moment will
nove to the right during warner tenperatures.
Now back to test scores. The width of
the bell curve represents the variation in all
test scores. A wider bell curve nmeans less GCs
and nmore As and Fs anong col | ege cl assnat es,
or in the case of clinate, extrenely high
tenperatures and extremely |ow tenperatures.
The width of the bell curve is the second
“monent” (al so called the variance), and is al so
predicted to increase during clinate change.
Bot h predictions have been observed in
our current climte record; the first nonent
(peak of bell curve) and second noment (width of
bell curve) have both increased. The increase
in the second nonent is best exenplified by

year 2013. our exceptional year of extremnes.

Recent inpact of climte change

A few exanples illustrate this point:

This year, the state of New York is
recovering fromthe largest Atlantic hurricane
on record causing an estimated $65 billion in
damage. The ensuing summer, a July heat wave
pushed tenperatures in downtown Manhattan to
record | evels. During the sane sumer, the
fourth 100-year flood in ten years destroyed
houses and clai ned lives in the Mhawk and

Hudson val | eys.
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I n Phoeni x, June tenperatures ski med Enbraci ng t he second nonent has great
120 degrees Fahrenheit, anong the hottest consequences for our econony and public policy.
in 100 years. Mle-high dust storns uprooted The second nmoment of climate change is and
trees and danmaged houses for the third con- will continue to stress federal insurance
secutive year, and to add insult to injury, prograns for fire, floods, and crop failure,
flash floods followed the dust stornms. In l'ikely shifting the burden of reinsurance
this same year, forest fires clai med the fromthe public to the private sector. This
lives of 19 fire fighters in the snall town nmeans it will be nore expensive to rebuild
of Yarnell, 60 miles outside of Phoeni x. inriskier fire- and flood-prone areas. The

Finally, in Colorado Springs, after over i nsurance premiuns may rival crop revenue or

a decade of drought statew de, the Waldo Canyon the property value for a house in the woods;

(2012) and the Bl ack Forest (2013) fires burned or these assets may sinply not be insurable.

a combi ned 51 square-niles, destroyed 857 Coastal cities are no longer rebuilding
houses, and were the second and first nost over and over again, but incentivizing
destructive fires on record in the state. relocating out of the path of hurricanes.
More recently, the town of Manitou experienced In New York, Governor Cuono offered to pay
nmud slides and flash floods that noved cars citizens not to rebuild parts of Staten

and hores after heavy rains fell on the Wl do I sl and nei ghborhoods nost devastat ed by
Canyon burn site. Hurricane Sandy. A one-tine adjustnment with

a no-rebuild stipulation prevents future

Cutting the cost of climte change clai ns and costs.

As we continue to experience climate In other parts of the US where
change, adaptation to new climates will the drought-fire-fl ood syndrone prevails,
require us to enbrace the second nonent of we shoul d adopt simlar forward-thinking.
extrenes. Increased hurricane strength and W shoul d be giving bigger settlenments to
hi gher storm surges characterize the second farmers who choose not to replant a series
nmonment of climate change, from Lady Liberty of failed crops and to honeowners who choose
to the Qulf Streamwaters. The drought-fire- to nove to the proverbial higher ground.
flood syndrome is the new norm from “anber A higher one-tinme paynent with a no-rebuild
waves of grain through purple nountain or no-replant clause could incentivize and
ngj esty,” all the way to the redwood forest. expedite the transition fromhigh- to | ow
How do we mitigate risk in a world where ri sk housi ng and farm ng.
the second nonent of clinmate change is Doi ng this, we can increase our resilience
i ncreasi ng? to the second norment of climate change.
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In 2014, the United States will release
its third National Qdinate Assessnment (NCA)
based on the efforts of hundreds of scientists
and practitioners over a three-year period.
During 2011-2012, | served as a senior scien-
tist for the NCA in Washington, DC |
with teanms who assessed the current and future

wor ked

i mpacts of human-caused clinate change on
bi ogeocheni cal cycles, ecosystens, and urban
systens. These topics are highly interrel ated
and solutions to clinmate and gl obal chall enges
nust recogni ze their interdependence. A sus-
tai nabl e future depends on rethinking the

extraction and recycling of Earth’s m nera

resources, reducing inpacts on ecosystens,

and investing in building sustainable cities.

Why climate is changing:
bi ogeochem cal cycles

Human activities, especially since the
Industrial Revolution, have changed our world
so nuch that some scientists believe we are
living in a new geologic era: the Anthropocene.
Accel erating changes in all kinds of hunman
activities—such as autonobile use, fast food
restaurants, direct foreign investnents, and
paper or wood consunption—are nirrored by
ever-changi ng environnental conditions |ike
i ncreasi ng surface tenperature, deforestation,
and ozone depl etion.

Anong t hese environnental changes, the
rise of carbon dioxide in the atnosphere, a
di rect consequence of our accelerating fossil
fuel

burning, is the nost inportant driver

of changes that we are already seeing in our
climate system Thus, it is essentially a
maj or, human-caused disruption in the carbon
cycle that has created one of our greatest
chal  enges for sustainability.

Now i n the Ant hropocene, we also are
nobi | i zi ng nore nitrogen, phosphorus, and
netals fromthe Earth's crust and at mosphere,
contributing not only to climate change but
to other problens such as air, water, and soil
pol lution and excess fertilization of sonme
| and- and sea-based ecosystens. Alteration
of these biogeochenical cycles feeds back
to cli mate and paradoxically, can result in
shortages through inequitable extraction and
distributions of these nutrient and m neral

resources worl dw de.

Reduce i nmpacts on ecosyst ens;
reduce i npacts on us

Ecosystens capture and transfor m energy
and cycle materials. They provide the “stage”
for individual plants, aninals, and mcroor-
ganisnms to interact and go through their life
stages. Sone of the energy capture, material
cycling, or life processes of individual species
end up benefiting people, although that is
not their so-called purpose. W call these
benefits ecosystem services. The growth of
conmercially inportant fish is one exanple;
wat er purification by rivers is another.

Maj or inpacts on species fromclinmate
change and ot her stressors of the Anthropo-

cene—ncludi ng changes in the timng of mngjor
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life events like flowering, insect energence,
shifts in ranges, and even extinctions—have
al ready begun and are expected to conti nue
unabat ed unless we reduce greenhouse gas

em ssions. \Wen species’ loss and shifts are
acconpani ed by physical changes in clinate
and increased extreme events, dramatic conse-
guences in ecosystem services such as crop or
forest products provisions, pollutant renoval,
and storm surge protection can occur.

Shifts and changes in species and eco-
systens have obvious consequences for peopl e,
and experience is show ng that pronoting
ecosystemintegrity can reduce those inpacts.
Avoi di ng economi ¢ | osses or food shortages as
a result of reduced agricultural productivity
and fisheries decline will require society to
be ninble in nanagenent practices. The hunman
and financial costs associated with the inpacts
of extreme weat her events are well documnented.
Super st orm Sandy rem nded us how intact oyster
reefs and sand dunes provide ecosystem
protection and reduced property |oss.

O course, causes are not always clearly
assignable to clinmate change. In the Anthro-
pocene, multiple interacting stressors are
affecting people and ecosystens. One is of our
own nmeking: the massive human migration to cities
that transformed the nore devel oped world in
the past century and that is now transformn ng
the devel oping world even nore rapidly.

Why cities?

How cities will be affected by and respond
to a changing clinmate are questions of primary
i nportance to society. But cities also are
i mportant drivers of environmental changes
locally, nationally, and globally. As concen-
trated centers of human lives and activity,
cities draw upon the non-urban world for
resources to build infrastructure, support
consunption, and drive production. Gties
col lectively influence global-scale climte
trends by contributing up to 70 percent of
annual gl obal greenhouse gas emi ssions. So

~

it is logical to suggest that we need a better
under st andi ng of how urban ecosystens interact
with the carbon cycle in order to devel op
strategies that reduce emni ssions.

As the global population shifts to urban
living, society's ability to provide for basic
human needs is an issue of utnost inportance.
When conpounded with clinate change, the urgent
need to find solutions comes into greater focus.

For exanpl e, increasing frequency and
severity of extrene events are an especially
high risk for cities where housing, transpor-
tation, energy generation, and other sectors
are often concentrated. Even the location
of many cities—en coasts, along |arge rivers,
and in the drought-prone interior US Wst—
i ncreases their vulnerability. But so far,
we have nostly relied on historical data
to evaluate risk and a “hard” engi neered
infrastructure (like a levee or a sea wall)
to “protect” us fromclinate-rel ated extrenes.
In the changing conditions of the Anthropocene,
a “new nornal” denmands a new approach.

Aty governments are keenly aware of
these issues. Indeed, clinate-change nitigation
and adaptation actions, or at |east planning,
are taking place to a greater extent at this
| evel of governnent than at state or national
levels. After all, cities are places where
peopl e are concentrated, and with them a
great potential for innovation and sol utions.

In ny view we need to stop thinking of
our inventions and our built environment as
a repl acenment for nature’'s benefits or as a
way to push nature out of our lives. |nstead,
when we design our cities, we nust devel op
conpl enent ary ecol ogi cal and engi neered
infrastructure that will not draw excessively
on ot her ecosystens nor degrade the environ-
nent of downstream ecosystens or future
gener at i ons.

In the Ant hropocene, the new city for
the newnormal will be a flexible, resilient,
diverse nesting place for humanity.
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Not e: 2014 was the United Nations’
tional

I nt er na-
Year of Family Farm ng. The goal of
the observance was to call attention to
the role of famly farmng in achieving
sust ai nabl e devel opnent. Senior Sustainability
Scientist Hallie Eakin is an expert in agrarian
change, vulnerability, and adaptation. Her work
was featured on Arizona PBSs Horizon program

The International Year of Family Farm ng
(I'YFF) focuses on the role of the famly farm
in meeting our nost pressing sustainability
chal I enges: food security, poverty alleviation,
and environnental integrity. That famly farns
are now seen as significant in solving these
chal l enges, rather than causing them marks
a revolution in international thinking.

Many peopl e envision snall-scale farns
as unfortunate features of the devel opi ng
wor | d: i npoverished, |acking basic services,
and suffering fromecononic insecurity and,
ironically, hunger. Associating poverty and
hunger with snmal | hol der communities is not
unfounded, but does family farm ng cause
poverty or food insecurity? M/ work in Latin
Anerica, and that of many other scientists
el sewhere, clearly answers, “No.”

Qur collective evidence denonstrates
that small-scale farns can play significant
roles in feeding the world. They can both
support and enhance biodiversity and al so
pronot e regional econonmic growh and techno-

l ogical and entrepreneurial innovation.

For nost snall holders, agriculture is
nore than a living; it is what makes living
nmeani ngf ul . have

studied in Mexico, Central

The famly farmers that |
Anerica, and even
here in central Arizona are anong the nore
resourceful on the planet: their livelihoods

are founded on family labor, social ties, risk

sharing, technol ogical innovation and, perhaps
nost inportant, vocation — a real conmitnent

and love for the difficult work entailed.

Mai ze and Multifunctionality

Besides | YFF, 2014 is also the 20th
anniversary of the North American Free Trade
Agreenent (NAFTA). S nce NAFTA's signing, |
have col | aborated with researchers in Mexico
to document the changes in the rural sector
— particularly to the production of nuize, the
basic staple and iconic ingredient of Mexican
cui sine. NAFTA was widely expected to transform
Mexico's agriculture by nmoving snall-scale
producers off the farminto nore lucrative
econom c activities and by concentrating
production in nmore efficient, irrigated, and
| arge-scale farnms. Public policy certainly
supported this shift: resources were diverted
to large farns to support production for export
and investment in smallholders declined rapidly.

Never t hel ess, the snall-scal e canpesino
farmer has persisted, despite increasing
drought and flood events, |ack of econonic
i ncentives, and increasing urban opportunities.

Today there are still approximately 2.8 million
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nai ze farners in Mexico, the ngjority producing
on small |and parcels under al nost every
ecol ogi cal condition possible. Land area in
mai ze has declined, but the primary change
has been economic: wthout a supportive policy
environnent small hol ders are not selling in
formal markets.
The situation in Mexico suggests first
that naize has significance beyond its val ue
as an econonmic conmodity. It renains the nost
i mportant source of sustenance for Mexicans.
Wiile small-scale farners nay not be selling
it informal narkets, they are actively trading
and sharing maize in their comunities. In
doi ng so, they are naintaining agro-biodiversity,
supporting conmunity food security, and
bui I ding strong social ties that are
fundanent al
Second,

mai ze provides insurance agai nst the uncertainty

for sustainabl e devel opnent.
rather than synbolizing poverty,
of urban enploynment. Economic conditions have
significantly i nproved across Mexico, and
rural househol ds now have access to opportu-

nities off-farm Fornal enploynment, however,

continues to be unstable or inaccessible
in many areas. Maize — despite pests and
climatic | osses — provides a basis for
livelihood security.

Third, naize remains the key ingredient
for the traditional cuisine still highly valued
by the rising Mexican nmiddle class. Some
househol ds conti nue to grow mai ze even when
they adopt urban lifestyles. Some peri-urban
househol ds are now est abl i shing snall-scal e
busi nesses, selling homermade tortillas, pozole,
atole, and other traditional dishes to urban
consunmers who no |onger have land to farm

Fi nal ly,

mai ze farmng still occupies

over half the agricultural land in Mexico,
and the associated resources — soil, water,

bi odiversity — are managed by smal |-scal e

famly farners. These farners are essential
to solving the environnental challenges of

t he com ng decades.

Ri sk
Aimate change is one of the biggest

Learning from Smal |l hol ders about

threats to food production in the com ng
decades. Family farming is an incredibly
risky activity, and snall-scale producers are
the nost vul nerable. |nmagi ne betting your
yearly incone and food security on the vagaries
soi | s,

of weat her, pests, and narkets! These

conditions, however, have enabled farnmers

around the world to devel op innovative and
robust ways of nanaging risk: they diversify
their crops, they find alternative sources

of incone, they collaborate with neighbors to
share technol ogy, know edge, and seeds, and

they join cooperatives to develop collective
neans of marketing their products.

As we face a warming world with linmted
under st andi ng about how crop pests will behave,
how farming will be affected, and how nmarkets
will respond, we need to take a second | ook
at the strategies and know edge of fanily
farners. Making agriculture nore robust during
climate change requires learning to live with
risk and surprise; smallhol der farmning can
teach us a great deal.

Snal |-scal e producers will need support
inreturn: they cannot neet the world's food
needs alone. Truly col |l aborative research
anmong scientists and snal | hol ders, conbi ned
with innovative policies that recognize the
potential of family farmi ng for sustainable
devel opnent is necessary. As consuners, we
need to support these efforts and in doi ng
so, celebrate the multiple values and neani ngs
associated with farm ng and food.

May 2014 be a year in which small hol ders
thrive,

to all of our benefit!
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Docunentary fil mmaker Peter Byck joi ned
the School of Sustainability as a professor of
practice in Fall 2013. H's position is jointly
shared with the Walter O onkite School of
Jour nal i smand Mass Communi cation, where he
teaches students how to create their own clean
ener gy docunentari es.

Byck has spent nearly three decades in the
fil mbusi ness, working for studios and directing
and editing his own docunentaries, “Garbage” and
“Carbon Nation.” He is collaborating with ASU to
develop a series of short films for Carbon Nation
2.0. Byck’s work and teachi ngs focus on real-world
solutions to today’s energy and | and-use opport u-
nities. He received his BEA in Filni\Video from
the California Institute of the Arts in 1986.
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Can good storytelling lead us to a | ow
carbon econony? And can | hel p students becone
good storytellers? These questions have |ed
ne to Arizona State University to becone a
joint professor of practice for the School of
Sustainability and the Walter Gonkite School
of Journalismand Mass Cormmuni cati on.

The G eeks had an expression that | will
roughly paraphrase: “The storyteller rules
society.” So the power of good storytelling is
clearly not a new idea, but, storytelling has
been a tough nut to crack for the fol ks who
aspire to guide us to a | ow carbon econony.
| think the reason is sinple enough: The
scientists, engineers, and thought-leaders
focused on sustainability are good at what they

That’s why Carl Sagan becane so well-known —
a brilliant scientist and a fantastic story-
teller — a powerful conbination.

For nme, documentaries are an excellent
way to get a story told. Filns aren't the only
storytelling gane in town, to be sure, but
they are incredibly accessible and easily
di ssem nated now with the Wrld Wde Wb. And
great documentaries actually change society.
The Thin Bl ue Line proved that by using DNA
many people on death row were actually
i nnocent. Super Size Me literally showed
that too much fast food is, indeed, bad for
one’s health; at least it was danmagi ng for
the fil mrmaker and his liver.

| continue to teach students fromthe
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do; they just are not trained in storytelling.

School of Sustainability and the Wlter

G onkite School of Journalismand Mass
Communication what it takes to make a quality
docunentary in ny new course, Sustainability
Storytelling. That being said, I'll be happiest
if they learn the craft and disciplines

i nherent in fil nmaking so they can continue
nmeking filns well after the class is conplete.
The students are challenged with nmaeking a
short, 5-minute docunmentary profiling a clean
energy story. This first semester is focused
on Arizona’'s place as a national |eader in
sol ar power and whet her solar power will
continue to grow

The story of rooftop solar and gas taxes
Arizona has just taken the lead nationally
for rooftop installations per capita. This
success has put a serious issue onto the
front pages of the state’'s newspapers. The
sane i ssue has been brewing for a few years
in San D ego, which Arizona just displaced
with the nost residential solar. Wen
the utilities charge their custoners for
electricity, they incorporate a fee for
transm ssion |ine maintenance into the nonthly
statement. It’s not a separate charge; it’'s
bl ended in. Now when soneone has rooftop
sol ar, they’'re buying rmuch less electricity
fromthe utility thus the utility is collecting
| ess noney to repair the lines. The homeowner
is still tethered to the grid for when they
need nore utility power (cloudy days, night-
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tinme) and, inportantly, so they can sell all
excess power back to the utility at a retail
rate. Many policy questions could be changed
this fall: WII the utility be able to separate
a transmission line fee froman electricity
fee? WII

that doesn't conpletely underm ne homeowners

they be able to do it at a charge

continuing to install solar in the first place?
And will
to buy back residential solar at a retail

the utilities still to be required
rate?
Let me give you anot her clean energy
conundrum comi ng down the pike — literally.
State and federal road repairs are funded
with gasoline taxes. |nmagine a day when a
good chunk of peoples’ cars are electric —
we're not there yet, but this could change

quickly in the next decade (think about how

many peopl e had cell phones in 1989). So, all
those electric cars won't be filling up, and
big piles of gas tax revenue will disappear.

the taxes be torn fromtheir
they then be tied
to mles driven? How will tax collectors figure

a wll it? WII
tie to gas sales, and wll
out how many miles I'll drive next year in ny
new Tesl a Model
yet). And what about ny rights to privacy —
can the revenue fol ks figure out how many

S Sedan (I don't own a Tesla...

~

mles | drive without tracking which mles
exactly that I’mdriving?
Our power source
W can now actual ly see a near future
where sol ar could be powering a serious slice
of our hones and cars. Wich |eads ne back
to solar and utilities: Thomas Edison can
be credited with helping to invent the very
utility industry that’s nowin such flux.
He had sonething very prophetic to say about
future energy use: “W are |ike tenant farmers
choppi ng down the fence around our house for
fuel when we should be using Nature's inex-
hausti bl e sources of energy — sun, wi nd, and
tide.
energy. What a source of power! |

I'd put ny noney on the sun and sol ar
hope we
don't have to wait until oil and coal run
out before we tackle that.”

Now in ny first class at ASU | |ook
forward to the students’ take on these conplex
and intriguing solar issues in Arizona. |
ook forward to their nouths droppi ng when
they learn how much work goes into a 5-minute
film And | really look forward to the preniere

of their work this com ng Decenber.
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Not e: The ASU Art Miuseum hosted “Trout Fishing
in America and Gther stories,” an exhibition
by artists Bryndis Snabjornsdéttir and Mark

W/l son, from Cctober 2014 through January

representations and experiences. It occupies
an intellectual and imagi native space that

i s open-ended, somewhat outside of existing
behavioral patterns, and someti mes subversive,
2015. The project was supported by a research al lowi ng for surprising and prom sing
grant fromthe Julie Ann Wigley d obal perspectives and outcones.
Institute of Sustainability. S nce the 1990s, there has been a surge in
interest anong artists, curators and theorists
Over the past four decades, solutions in collaborative art, called by a variety of
to the persistent and conpl ex chal | enges of nanes, including social practice. Artists
sustainability have typically been devel oped or artist collectives engage directly with
through scientific analysis. There has been specific audiences and with pressing issues
an assunption that know edge will lead to to produce works that vary widely in their
appropriate action. Recently the accuracy of intent. Some works encourage reflection,
this one-di nensi onal assunption has been in conversation and |earning, while others
question, and nany have begun to seek nore devel op concrete solutions by neans of new
effective ways of devel opi ng robust solutions. objects, services and practices.
About a year ago, ArnimWek fromthe Soci al practice projects are social and
School of Sustainability asked me to co-author cultural experinents that strive to build
a chapter for an introductory textbook on connections and dial og, and open up new
sustai nability. This might seeman odd request previously unforeseen pat hways. They usual ly
for a contenporary art curator and art historian, begin with a central question or problem
but nuch of ny research and curatorial work has which norphs through the participatory

explored the ways that artists have engaged process and is influenced by the project’s

with our challenges in living sustainably.
I've found that art can facilitate deep

col | aboration across disciplines and soci al
groups to challenge existing nodels and
propose new ones.

A new perspective on the status quo
Art has the ability to engage us—i nd
and body, enotion and cognition, individual

\ and comunity—with conplex ideas, vivid

| ocation and cont ext.

Charged and commtted

One of ny favorite exanples of a social
practice project is It’s not just black and
white, created in 2011 by artist and ASU
School of Art faculty nenber Gegory Sale.
During the three-nonth residency exhibition
at the ASU Art Museum the project explored

the crimnal justice systemin Arizona and
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the United States. dose to 7 nmillion people
are in prison, on probation or on parole, and
we spend $80 billion annually to keep them
there. In collaboration with i nmates, Sale
created an installation that was a charged
but safe and welcomi ng place. Here, crine
victins, their fanilies, corrections and |aw
enforcenment officers, activists, academcs
and the general public gathered to exam ne
the underlying cycles of poverty, racismand
politics in incarceration. The exhibition
attracted nearly 20,000 visitors.

It’s not just black and white devel oped
out of extensive work—ever 50 events—with
these diverse comunities and stakehol ders,
who becane deeply conmitted to participating
inthe dialog and in finding solutions.

Conservation and cultural change

In our current exhibition at the ASU
Art Miseum artists Bryndis Snabj ornsdottir
(Icel and) and Mark WIson (Engl and) explore
the networks and ripple effects of scientific
conservation initiatives in Arizona. Their
exhi bition of photographs, videos and
site-specific installations, Trout Fishing
in Anerica and G her stories, takes a kind
of vertical slice of the Gand Canyon.

The artists focus on the reintroduction
of two endangered species: the Hunpback Chub,
native to the Colorado River, and the California
Condor, whose zones of flight extend from
the Canyon to the Vernmilion Qiffs and into
U ah. Wrking with co-curator Ron Broglio
(ASU Departnent of English and Sustainability
Schol ar) over a two-year period, they
i nterviewed and | abored al ongsi de research
scientists running conservation prograns
for the endangered species.

The exhi bition provokes wonder about
human-ani mal interactions through strategies
of hunor, contradiction, absurdity, surprise
and lateral (rather than direct) representation.

~

Snadj 6r nsdéttir and WIson broaden our per-
spective by considering the scientific

data within cultural and social contexts,
conpel ling us to recogni ze how ecol ogi es

can change radically as a result of tiny
individual initiatives by human or ot her agents.

Demar cation or collaboration

There is much to debate about these
projects, and the questions are only anplified
when viewed fromsustainability fields. Wen
does the project becone social service,
political activismor scientific docunentation
as opposed to art? Is it nore effective or
appropriate for art to visualize and occupy
problems, or to propose practical solutions?
How can we measure the success of these
projects and based on what criteria (aesthetics,
awar eness, soci al change)?

Finally, the sciences often view artists
as comunicators, illustrating conplex ideas
for a broad public, rather than bringing
new know edge and creative strategies to
the research process. Wiat is necessary
for true collaboration between artists and
sustainability scientists?

Unl i ke conventional forns of problem
solving, social practice engages a broad
range of stakeholders to experinent with
alternative approaches to sustaining the
viability and integrity of our societies and
natural environnents. Qur nuseunis director
Gordon Knox often says, “Science and technol ogy
will be key conponents of any approaches to
gl obal challenges, but any |ong-termand real
solutions will be cultural.”

These art projects create spaces for
potent experiences that truly chall enge
conventions, habits and the preference for
the status quo. M/ colleagues and | are |ess
concerned with the definitions and demarcations
of our fields, and nore concerned with forging
real progress towards sustainability.

v
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Not e: March 3, 2015, narked the launch of
ASUs new Biom mcry Center, established in
partnership with Mntana-based Biom mcry 3.8,
and co-directed by Prasad Boradkar. In this
essay, Boradkar describes how bioninicry

can help us create solutions to address our
probl ems in sustainabl e ways.

A short five-mnute wal k takes nme from
ny suburban hone in south Phoenix to the
Sonoran Desert, fromthe highly standardized
and manufactured hunman-made world into the

Satellite views show stark differences
bet ween the two | andscapes: rectilinear, hard
lines divide the | and inhabited by people,
whi | e meandering, unrestrained territories

W have, by design, created in contrast to
the natural world, an artificial world of
products, buildings and cities.

Phi | osopher Richard Buchanan descri bes
design as “conception and pl anning of the
artificial.” Wing these processes of planning,
we have created everything fromtiny paperclips
to enornmous jet aircraft, fromthe snallest
dwel lings to the |argest netropolises. And
t hough these things are nade of such materials
of human creation as chrome-pl ated steel,
alum num and reinforced concrete, they are
all ultinmately extracted fromthe natural
world. Fromthe natural energes the artificial.

But what if we were to extract fromthe

\_

sonmewhat wild and undomnesticated natural world.

mark the land inhabited by all other creatures.

natural world, not ore and mnerals, but

i nnovative ideas and creative sol utions?

Enter biom micry. Described as “the conscious
emul ation of nature’s genius” by Jani ne Benyus,
aut hor of the sem nal book on the topic,

bi om micry does exactly that. It is an

enmergi ng discipline dedicated to m m cking
strategies and principles of the natural
world to devel op sustainable solutions to
human probl errs.

Evolution as a design process

One of the nost cited exanpl es of
biom mcry is Velcro. Invented by Sw ss
scientist Georges de Mestral, this system of
attachnent was inspired by the burdock seed
that uses its hooks to attach itself to the
coats of roaming animals as a nmeans of travel.
This natural Velcro is the burdock plant’s design
strategy and nmechani smof seed dispersal.

P ants and ani mal s adapt to the conditions
in which they live through unique and | ocal
strategies that have been perfected over
mllions if not billions of years. Processes
of evolution can be seen as processes of
desi gn—+terative, based upon trial and error,
and of ten i ngeni ous.

As | walk into the Sonoran Desert, | am
surrounded by organisnms that have adapted to
the arid conditions of the ecosystemin which
they live. The saguaro cactus, for exanple,
has nunerous strategies that it deploys, not
to combat the extreme heat, relentless sunshine
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and limted water supply, but to work with

these conditions. Its pleated body expands
to absorb noisture, and contracts as it uses
up this precious resource.

For added benefit, these pleats al so
of fer shade. And because it is inpossible to
have too much shade in the desert, the spines
performa simlar function by creating a
lattice of shadows on its surface while also
protecting the cactus frompredators. Its
sap-green body uses every square inch of that
surface for photosynthesis. Lying hidden just
under the ground is its network of roots,
eager and ready to start absorbi ng noisture
when it rains.
The cycle of life

According to the National Park Service,
average life of a saguaro cactus is 150-175

t he

years, and at times, sone might live 200 years.

However, the artificial things that design
creates often live extrenely short lives. The
Envi ronnental Protection Agency estinates the
average life of a nobile phone inthe US to
be approxi nately 18 nont hs.

In 2005 wites Gles Y ade, nore than
100 million nobile phones were disposed in the
us

that only 3 percent of users recycle their

In addition, a report from Nokia reveal ed

phones. What happens to the ones that end
up in the landfill? Lead, cadm um nercury,
lithiumand a host of other substances that
are toxic to the soil, ground water and hunman

health are likely to |eak out of the devices.

~

What happens to a saguaro cactus when
it has lived its life? Under the forces of
photo- and biodegradation it slowy starts
to disintegrate. All the water stored in its
ti ssues oozes out, as an offering to ot her
Inits death,

other life. Over tinme, the saguaro disappears

desert creatures. it supports

fromthe | andscape, leaving little trace of
its existence. The conponents froma cell
phone — circuit boards, screens, plastics —
may take nultiple human lifetines before they
start degrading. What if our products are
nmade from materials and technol ogi es that,

i ke the saguaro, vanish when their useful

lives are over?

Learning from nature

Maybe we can |earn about waste managenent
fromnature, where one organisnis refuse
serves as anot her organisms raw material. An
ecosystem does not need landfills for ani nal
droppi ngs, decaying fruit or dead creatures.
It has dung beetles, nmicrobes and vultures
that will gladly take care of it all.

Biommicry can help us in carefully
observing and learning from organi sns and
ecosystens so that we nay create nore
sust ai nabl e solutions to address our nost

conpl ex problens. Bionmimcry can serve

as the bridge that links our natural and
artificial worlds.
Let us mine nature for ideas, not

mat eri al s.
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The story goes that when beetles were
di scovered in the eaves of the great hall at
New Col | ege in Oxford, everyone began wondering
where they could possibly find replacenents
for the gigantic tinmbers that had held up the
roof for hundreds of years. They needed oak
trees al nost as old as the building itself.
As it turned out the founders of the college
had pl anted oaks expressly for the purpose
of repairing structures, with university
foresters protecting themover generations.
The great hall was conpleted in the [ate
1300s, and they were building sonething that
they intended to last functionally forever.

Today it seens |ike the expected |ifespan
of a building is getting shorter, not |onger.
More al armingly, our perception of tinme seens
to be narrow ng—we forget our history just as

readily as we ignore the future.

The long view

| see this as the central challenge
of sustainability: changing our frane of
reference to include what some people call
“deep tine.” For ne, this problemis rooted
inthe stories we tell. Not stories about
environmental ism or efficiency, or entrepreneur-
ship, but the really fundamental narratives:
the ones that carry us through life. Once
enough people believe a narrative, it starts
to cone true—thousands of little decisions,
course corrections and inplicit assunptions

end up steering the actions of mllions of

people. W inherit stories fromour parents,

fromour communities, frombooks, fromfilm

and television. Yet the nost powerful stories
are often the ones we reflect upon the |east.

What are the stories of happi ness and
success that we absorb fromour elders,
our nyths, our nedia? For too nany of us,
“happily ever after” is an unexam ned i nher-
itance: expensive consuner products, a huge
nortgage and a car of one’s own. Bad enough
when that was just the American dream-Aow
it’s the dreamof billions across the world,
and who are we in the industrialized Wst to
say it’'s wong? Oitiquing these unexan ned
narratives is a mug's game—to really inspire
change, you need to conme up with different
stories.

| direct ASUs Center for Science and
the I magi nation, which hel ped sponsor an
installation piece at the ASU Art Miseum by
artist Jonathan Keats. He created a mllen-
nium canera, a pi nhol e device that woul d
slowy expose an image on a treated copper
pl ate over the course of a thousand years.
As Keats pointed out, the canera is really on
loan—his heirs will expect it back fromthe
nmuseum i n 3015—+though the nmuseum gets to keep
t he phot ograph. The project literally asks
what the “long view |ooks like. It also raises
questions about what permanence neans for a
culture where it seens inpossible to think
beyond t he next election cycle or even the
next soci al

nedi a status update. |magining
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that camera sitting there, slowy absorbing
photons, puts a very different frame on your
day and your anbitions.

but different
Just the words “m |l enniumcanera’

A world |ike ours,

m ght be enough to spark that nonent of
di sorientation, of stepping outside everyday
reality to see things in a different light.
Keats' project illustrates one of our center’s
central missions: to use creative inquiry to
devel op new stories about the future, to push
for new vocabul ary and new i deas. These are the
ki nds of questions we grapple wth—n class-
rooms, in books and in public conversations
with projects like the Imagination and dimate
Futures Initiative. W use tools |ike science
fiction and exploratory design to invite people

to i magi ne new experiences in a personal,

visceral way. |nagine your life, your comute,
twenty years fromnow Wat will you touch?
Who will you see? What objects will be famliar,

and what new t hings do we need to invent?
this
experience “cognitive estrangenent.” This is

Schol ars of science fiction call

the nonent when a story suddenly reveals its
ot herness: the Star Trek transporter beami ng
up Captain Kirk or the factory produci ng test

~

tube babies in A dous Huxley's Brave New
Wrld. The reason these stories work is not
because of their wild ideas but because they
are nostly famliar to us, just like Keats
took the idea of the canera and changed one
i mportant thing about it. In science fiction,
human characters struggle through conflicts,
overcoming obstacles in a world that pretty
nmuch | ooks like ours, with a few crucial

di fferences.

Seeing ourselves in an alternative future
| believe that what the sustainability
novenent needs right nowis nore of that
creative dissonance, that sense that other
solutions to
but they

never succeed without the right stories—

worl ds are possi ble. Technical
environnental problens are vital,
will
narratives that billions of people can believe
in. As parents, citizens and stewards of the
future, we are already responsi ble for what’s
goi ng to happen next, even when we try to
pretend that future is being invented sone-
where else. W need stories that are inviting,
pl ayful, exciting, hopeful and expansive:
stories we see ourselves in that can change

the worl d.




Arizona State University has made an institutional
commitment to lead by example. One example is
printing this booklet on recycled papers that are
manufactured using 100% renewable energy. Another
example is printing a limited number of booklets,
being selective with who receives printed copies
and posting the booklet online as a PDF download:
sustainability.asu.edu/thought-leader-book

ENVIRONMENTAL SAVINGS

We printed 250 of these booklets on Neenah Environment®
Papers, processed chlorine-free, and manufactured with

®

electricity that is offset with Green-e® certified renewable
energy certificates. By using these premium post-consumer
fiber papers that are manufactured using sustainable prac-
tices, we saved the following resources:

TREES WATER ENERGY SOLID WASTE | GREENHOUSE GASES

143 432
pounds pounds
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