NATURAL CAPITALISM SOLUTIONS

A FINER FUTURE IS POSSIBLE
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Natural Capitalism is an
iInternationally recognized leader
In sustainability education,
strategy, and implementation.

We help companies,
communities and countries
Implement more regenerative

practices profitably
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Systems view of SDGs by Johan Rockstrom and Pavan Sukhdev
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2° Cis much more dangerous than governments
thought when the Paris deal was signed

1.5 Cinstead of 2° Cis a huge difference

Limiting warming to 1.5° C or below is challenging
but achievable

We must be net zero by 2050 but current
trajectories put us far beyond that.

Report says we must cut carbon 2 by 2030.
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PG&E: The First Climate-Change Bankruptcy,
Probably Not the Last
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Cyclone Idai left thousands dead,

hundreds of thousands homeless



Impact of climate:.change

Africa is the worst victim of
climate change

Arid and semiarid land to
Increase by between 5% to
8% (60 to 90-million
hectares million hectares) by
20805 *

25% to 40%‘§of sub-Saharan
species are at risk for
extinction.

Cost for adaptation will
exceed 5% to 10% of gross
domestic product.

By 2020 between 75 — 250 million people will suffer water shortages
due to climate change.
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Current Situation

WXe have exceeded four of the
nine planetary boundaries:

Rapid loss of biodiversity

100 years of industrial ag has
eroded 50 - 70% of organic
matter in the soll. We've
exceeded the nitrogen limit.

Ground water tables are
falling meters a year, much
more rapidly than they can be
regenerated.

Climate crisis is existential




Global Biodiversity Outlook Three -

A Oceans turning acidic

Higher carbon dioxide (CO2) emissions from human activity are acidifying
! the oceans and could harm everything from plankton to whales.
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CO2 absorbed CO2reactsto  Carbonic acid breaks down
by seawater form carbonic  into bicarbonate and hydrogen
acid; makes ions and reduces the amount

water more of carbonate, key to organisms
acidic that make shells and skeletons

How acidity affects marine life

* Depletes oceans of * Fish, other organisms  « Kills off food
compound that clams, coral,  can develop metabolic,  for animals at
plankton, other creatures need immune, reproductive  higher end of
to build shells, skeletons problems food chain

1000 m

Source: University of Maryland, Center for Biological Diversity ©2010 MCT




The Global Assessment
Report on Biodiversity and
Ecosystem Services

A million species at risk of extinction




We are failing to meet basic human
minimums to ensure dignity




Inequality

RICHEST
PEOPLE

 OWN THE SAME
WEALTH AS THE

3.5BILLION

POOREST PEOPLE. (R
OXFAM

Almost half of the world’s wealth now owned by
just one percent of the population
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Product Expenditure Economic goal Investment
needed to
achieve goal
Makeup S 18 billion Reproductive health S 12 billion
care
Pet food- EU | S 17 billion Elimination of hunger S 13 billion
and US and malnutritionn
Perfumes EU | $12 billion Universal literacy S 6 billion
& US
Bottled water | S 35 billion Clean drinking water for | S 9 billion
all
lce cream in S 11 billion Immunizing every child | S 1.3 billion
EU

2010 military spending $1 trillion
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Poverty 1s not an accident.
Like slavery and apartheid,
it 1S man-made and

can be removed by
the actions of -
human beings.




NASA funded the HANDY Study:
Is Industrial Civilization Headed for Irreversible
Collapse

The study sought to understand long-term
behavior not make a short term prediction, but

its warning is stark.

“Cases of severe civilisational disruption due to
"precipitous collapse - often lasting centuries -
have been quite common.”




Two crucial features drove collapse:

“...the stretching of resources due to the strain
placed on the ecological carrying capacity"; and

“...the economic stratification of society into Elites

[rich] and Masses (or "Commoners").[poor]"

These phenomena have played “a central role in
the process of the collapse” in all cases over “the
last five thousand years.”
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YOU ARE THE RESULT OF 4 BILLION
YEARS OF EVOLUTIONARY SUCCESS.

ACT LIKE IT.




Neo- llberal economics

In 1947, 36 men met ? ‘
for 10 days at the Mont s

Pelerin Hotel,

Montreux Switzerland,
to lay the intellectual
foundation of neo-

liberalism:




"Columbus did not seek a
SN, " new route to the Indies
Crafted the ideology that: in response to a majority
directive."

o
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* personal freedom is paramount, Milton Friedman
e government interference is evil,

* markets are perfect and

* there should be no constraint on an individual's
freedom to make economic decisions.




1980 elections:

Ronald Reagan in US,
Margaret Thatcher in‘the UK:
neo-liberalism became the
dominant global:economic
Ideology.

“Deregulation: implemented in many countries.
Corporate directors assumed greater control, initiated hostile
take-overs of many smaller companies.

1990s / 2000s: accounting scandals, off-shoring, outsourcing,
globalization of labor, transport, and transaction costs.

2008 financial collapse was a predictable result of the systematic
dismantling of welfare state sought by neo-liberalism




Growth Of Family Income

1947-1979: 1980-2007:
We All Grew We Grew Apart

o +116% +114%
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What will it take to avoid collapse?

The minimum requirement for an economic
system that can sustain humanity is one that:

1. Lives within ecological limits

2. Meets the basic needs of all humans; and

3. Has sufficient equality to maintain social
stability and enable basic needs to be met.




“The key to the future
of the world is finding
the optimistic stories
and letting them be
known.”

- Pete Seeger, 1919-2014.



Innovate A New Story

1. We have no choice: BAU = collapse

1. The solutions are emerging

2. It's better business: you'll make more money

3. People want it — more desirable




THOR, DOUGHNUT ECONOMICS

AFINER
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CREATING AN ECONOMY
IN SERVICE TO LIFE

NOLYITING = NVINNIIM

L. HUNTER LOVINS - STEWART WALLIS
ANDERS WIJKMAN - JOHN FULLERTON

A REPORT TO THE CLUB OF ROME




Who Are We?

Dr. Paul Lawrence = Dr. Michael Pirson

Four Drivers

Drive to acquire

Drive to defend
Drive to bond

Drive to comprehend




Desired Outcome
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Derived from Bill Reed, Regenesis Group




3 elements of regenerative
capitalism

* in right relationship
* holistic wealth
* Innovative and adaptable

e empowered participation

* edge effect abundance
e robust circulation
e seeks balance

* honors community and place




THERE IS NO SILVER
BULLET

BUT WE SURE HAVE
SILVER BUCKSHOT




The future is already here;

It's just not widely distributed.

William Gibson

We have all the technologies we need
to solve all the challenges facing humanity




It's the economy, stupid.

(Bill Clinton)

izquotes.com

There are really only two solutions that are*already
here, already being commercially deployed that can

solve the climate crisis at a profit, and underpin
development:

Decarbonize the economy and implement
regenerative agriculture




CLEAN

DISRUPT{ON

OF ENERGY AND TRANSPORTATION
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TonySeba
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World will be 100%
solar by 2030, says
Tony Seba,

Stanford Professor
and Silicon Valley
entrepreneur,

www.tonyseba.com




2015 — Clean Disruption of Energy & Transportation

B The technologies, skills, organizations, and culture of the
industrial revolution have run out of steam

B They are being replaced by the technologies, skills, organizations,
and culture of the "Silicon Valley" technology revolution

1. Solar

2. Energy Storage

3. Electric Vehicles

4. Self-Driving Vehicles

B Generation, Storage, and intelligence are pushed to the edges
B Distributed, Mobile, grid-independent

B Bits + photons are replacing atoms (coal, nukes, gas, o1l)

B Electric + ICT replacing combustion

Clean Disnuption- Copyright € 2001-2015 by Tomy Seba l.nn!e: © Toay Seba




China has already installed 112 GW: more solar than
they pledged to do in 2020. 45GW for 2017. Total
German capacity is 41 GW
10 nuclear plants worth of solar in. 3 months 2018




China phasing out ICE cars.

[s launching world'’s biggest
carbon market




Investments in Battery Megafactories increasing

» 20 Li1-10n Megafactories in
the pipeline to come online by 2021

. anE Wi
totaling 329 GWh (1)

In 2014 there were just 3 (in the 2021
pipeline) totaling 50 GWh.

» Samsung SDI, Dyson, LG Chem, Total, Bosch
Boston Power, BYD. TDK. Apple. Nissan. Damler. VW

e1¢

Tesla may Inple expected output to 105 GWh
(cells) / 150 GWh (packs) (4
Tech Cost Curve has accelerated
to ~20% ¢




Battery Disruption — Commercial Scale

Bloomberg Aug 24, 2017
- - - - -aa - . : .

Batteries
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customers in Georgia, Colorado, Michigan,
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Peak Energy Rates — Arizona Public Service
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eak Rates apply during the sunniest times of the year

Encrgy Charge

June - August Billing Cycles
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S0, 49445 por KWh durning Supcr-Peak hours, plus
— S0 24445 por KWh duri 12 On-Peak bours, plus

Off-Peak: 5.2 ¢/kWh T $0.05254 per kWh during Off-Peak hours

Peak: 49.4 C»'kWh‘

May, Scptember, and October Billing Cycles Novembder ~ Apeil Billing Cycles
(Summer) (Winter)
S0 24445 per KWh during On-Pcak bours, plus SO 19K2S per KWh duning On-Pcak hours, plus
S0.05254 per KWh during OfY-Pcak hours S0.05253 per KWh during Off-Peak hours

5

Residential Batteries -> 10x savings for consumers & huge hit on

utility margins (even w/o solar)




Business Model Innovation: Storage as a Service

T -

Many companes, Inciuding Stem and GreenCharge Networks offenng StOl'agO-aS‘
service to reduce DEMAND CHARGES for businesses

» Zero-money down, 10 years

» Lower ut Ity bills Dy 10-50%




Autonomous electric vehicles

..may spell the end of smokestack
Industries as we know them, and the
beginning of successor industries. $10b
committed to development. Such cars
should be widely available i
D o A

dominantin:10




CB Insights P
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44 Corporations Working on Autonomous Vehicles
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= Q FINANCIAL TIMES

HOME WORLD US COMPANIES MARKETS OPINION WORK & CAREERS LIFE & ARTS

Electric Vehicles + Add to myFT

Oil groups ‘threatened’ by electric cars

Fitch says investors could sell out of energy companies




25% of
global
corporate
debt—$3.4
trilllon—Is

linked to

utility- and
auto-industry
bonds that
rely on fossil
fuel activities

Batteries May Trip ‘Death
Spiral’in $3.4 Trillion Credit
Market

Brian Parkin
October 18, 2016. 8:44 AMMDT

Energy storage technologies impact a quarter of corporate debt

Fitch urges utilities to diversify to limit risk of disruptive

Battery technologies starting to disrupt the electricity and automobile industries
may also emerge as a trillion-dollar threat to credit markets, according to Fitch

Ratings.




The mother of all
economic dislocations




2020 vision:

why you should see
peak fossil fuels coming

“The 2020s will be
the decade of
fossil fuel. demand

- peaks, as one

bastion of fassil fuel
demand after:

another is'stormed
and
overwhelmed Dy
the rising
renewable tide.”




April 2017 Kentucky Coal Museum installs solar
because it's cheaper than buying coal fired
power from the local utility




Energy Problems: Lighting

Africa

585 million live in sub-Saharan Africa
587 million w/o access to electricity

Typically spend N$89/mo onh energy
(20 — 40% of their income)

Elephant energy provides solar, efficient,
and inexpensive lighting solutions




First Energy shop — Katima Mulilo

Providing jobs selling solar at lower cost
than current energy

Most popular - Firefly 12 mobile cell

phone charger and light
NS200 (USS27)




Energy Problems: Cookstoves

» 3 billion people use solid fuel for
cooking and heating world wide

e 1.6 million people die each year
from cooking smoke
— Most of them women and children

— Most die from emphysema and other
respiratory diseases (4% of global
“burden of disease)

“:. 0 ] Women carry 20 kg of fuel wood over 5
% 5| kilometers or more




CleanStar Ventures

Working to develop a fuel production system
and train people in Mozambique to produce

ethanol.

A
S .'."\ . S

Farmers are

expected to increase
their daily income by
a factor of 4-6 times.




Husk Power Systems Rice husks common waste in rural
Bihar India: India. Husk Power system uses
these to create methane-like gas
to fuel generators producing
electricity for 300 to 500
households between 8 and 10

.| hours each day.

Added solar power - installed 75
.| mini power plants that power

.+ 125,000 households in more than
“wl 250 villages, impacting the lives of
J 150,000 people in rural India.
.| They are expanding rapidly.




In October 2019, India
- canceled 14 GW of
_planned coal expansion,
because solar had fallen N
cost ' gac s

“A 500-megawatt solar

- facility was big at a ta.rlff of
jlust 2.44 rupees S el

A major coal-power‘utility
charges 3.2 rupees (about
31% higher).



https://www.pv-tech.org/news/yet-another-india-solar-tariff-record-of-2.44-rupees-in-rajasthan




Solar prices
are falling
rapidly-

lead times far faster than
any conventional source




Wind is the fastest growing
energy supply technology |n
the world

~ Wind in good sites
costs 2¢/ kwh







Afghan Wind

https://www.youtube.com/watch?v=QvPmlcb51Is
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Military bringing renewables




Military driving renewable deployment







Holistically Managed Land Conventionally Managed Land
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Brown’s Ranch Soil Building

Topsoll

Depth sgag= | 4005 | 1997  2006=5_ 2010 ' 2013
3® '
1.796 OM

| ——
—

If you have healthy soll, you will have clean water, clean air,
healthy plants animals and people — a healthy ecosystem
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Why should | be studying
for a future that soon will
be no more...

...when no one is doing
anything whatsoever to
save that future?

ORETA THUNBERS
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Natural Capitalism Solutions
LONGMONT, COLORADO
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Nearly 70% of carbon dioxide & methane emissions can be
attributed to 100 entities.

Half of this has been emitted since 1986 -




“Where capital goes over the next fifteen years
IS going to decide whether we're actually able
to address climate change and what kind-of a

century we are going to have,”
Christiana Figueres UN FCCC




Fossil Fuels Divestment

2018: $6 trillion divested:

‘It Is entirely plausible, even
predictable, that continuing to

hold equities in fossil fuel
companies will be ruled
negligence.” |

- Bevis Longstreth, former
Commissioner of the Securities
and Exchange Commission




Energy: S&P’s Worst Sector Over 10 Years

400% - Consumer Discretionary +343% -

— S&P 500 +183%
- Energy + 3%

Performance of the S&P 500 stock
index and its 11 major groups
over the last 10 years.

Sept. 30, 2009 to
Oct. 18,2019

2 1 ¢ Jhlics b RGRS) 1 S - R | Tl -l [ ARl 7 AR - Rl |

o S&P Dow Jones Indices




INVESTING IN SERVICE TO LIFE

" CHANGE FINANCE



Quality vs Innovation
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Jack Welch saved GE $12 Jeﬁf Imm.elt made GF 51.60
billion with Six Sigma, billion with Ecomagination

grew stock value by firing since 2005
people




May 2007

Sales of GE’s Ecomagination products doubled to
S12 billion in next two years, with back orders for

S50 billion more, “will blow away" the original
goal of $20 billion by 2010.

Overall sales:at GE grew just over 20 per cent to
S163 billion.

GE reduced greenhouse gas emissions by 4% in
2006,

Original target 1% before 2012.
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Revenues rose to over $25 billion in 2010.

GE to cut its emissions by 22 percent in.2009 compared to
its initial goal of one percent in 2004.

By 2015 GE will cut energy intensity of its operations by

50%.

In annual letter to shareholders, Immelt reported:
"Ecomagination is one of our most successful cross-
company business initiatives. If counted separately, 2009
ecomagination revenues would equal that of a Fortune 130
company and ecomagination revenue growth equals almost
two times the company average.”




"The 80 product lines in
ecomagination tallied S17
billion in sales last year, a
21% jump over 2007, even as
most of the conglomerate’s
other divisions treaded water

or went backwards.

GE aimed for $25 billion in
sales in the unit that year,
despite the tough economic
environment.”




GE's long decline




5-Year Performance of GE Shares vs S&P 500
50%

GE -64.60/9

-S0 May 30, 2014 to

May 31,2019
75

2014 ' 2015 2016 2017 2018 19

Source: Nasdaq




Many of us fly. : How do we
get airline fuels?
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Putting Carbon in the Circular Economy




Finer Future Force

- The Chrysalis Process:

creation of imaginal cells




Transforming the Economy

Homo Sapiens is an interesting species.

We have incredible power to transform our environment
to meet our needs, and yet we have this odd tendency to
create a world, forget that we have created it,.and then
throw up our hands and proclaim our |nab|I|ty to change
the system.

Capitalism is not a set of natural laws
that Adam Smith discovered.

It is our creation, and it is constantly evolving and
changing — consciously or unconsciously...




Regenerative Communities Network

- g
.~ Honors community and place




® Active Hubs (7] &
® Emerging Hubs (40+) ~

createsr ange
and takes ale

- Margaret Wheatley
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https://regencommunities.net




In Metro Denver, cleantech employs 22,440, and
IS growing rapidly.

From 2012 to 2017, its labor force in Metro
Denver grew by 20.5%, in 2017, it grew by 1%.

Fossil fuels employs 28,840. In Colorado 40,420

Fossil fuels shrank by 0.2% in 2017




Tech entrepreneuring:

IT and Software
‘industry in Metro
Denver employs
58,190 workers at

9,950 companies.

It contributes $14
billion of economic
Impact in Colorado




Outdoor Recreation in Colorado creates nearly four
times as many direct jobs (229,000) as. the oil and
gas (40,420) and mining industries (19,000)
combined”

“More Americans are directly employed by hunting
and fishing (483,000) than oil and gas extraction
(180,000).




Spending on snow sports delivers more American
jobs (695,000) than the extractive industries in the
United States (627,000)"




Naturally Boulder’s “Natural and Organic Industry”
member organizations contribute $2.5 billion and
8,278 jobs (2011) —_— T

Slow food event
next door to our
office.

Neighbors meeting
local farmers,
exchanging seeds,
joining CSAs




In Colorado, net farm income (industrial agriculture) in
2017 dropped to $1.16 billion, down from-$1.23 billion
in 2016.

“Of Colorado’s $3.7 billion livestock industry, 75%

comes from cattle and calves... Colorado is the fourth
largest exporter of fresh and frozen beef in the United
States” (Colorado Cattlemen's Association,2018).













