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The results of reductionism are 

dumbfounding.  In record time, we 

have shredded whole ecosystems, 

acidified the oceans, killed off entire 

species, squandered topsoil, leveled 

forests and changed the chemistry of 

the atmosphere…To anticipate and 

avoid such things requires a mindset 

capable of seeing connections, 

patterns and systems structure, as 

well as a sightline fare beyond the 

quarterly balance sheet or the next 

election. 

-

Prof. David Orr, Oberlin College



Have to separate aspirations 

from reality 



If you don’t put a value 

on natural assets you 

are treating them as if 

they have a value of

zero
Pavan Sukhdev

In the real world developers, investors, 

governments DO put a 

value on natural capital, on humans



Value of Earth’s Services

=

“We don’t know the 

right number, but it’s 

not zero…”
Peter Bradford



 Climate regulation

 Incubation of new life 
(e.g. fish habitat)

 Nutrient cycling

 Water and air 
purification

 Waste management

 Erosion control

 Pest control

Ecosystem Services 
what an intact ecosystem gives 

to our economy

 Temperature 

moderation

 Noise reduction

 Economical 

landscaping

 Storm-water retention

 Tourist attractions



Water and nutrient cycling



Biosphere II

$200,000,000





65 million people on the move

Almost 4 thousand die every year in 

Mediterranean  



“Unless world leaders take immediate and 

coordinated action, modern industry will 

lock the world into a calamitous 

temperature rise of up to six degrees C. 

In such a world, demand for energy, 

food, and water will overwhelm the 

planet”

Nov 2011 study from IEA

April 2012 study from OECD





Global Biodiversity Outlook Three -

GBO-3

"We continue to lose biodiversity at a rate 

never before seen in history - extinction 

rates may be up to 1,000 times higher than 

the historical background rate.”

Earth’s ecosystems may soon reach "tipping 

points" where they rapidly become less 

useful to humanity.





Global Subsidies

IMF: $5.3 trillion a  year to the fossil industries 

That 2015 number was 2x the 2011 number

That’s $10 million a minute



Risky Business

Damages from storms, flooding, and heat waves 

are already costing local economies billions of 

dollars

Highlights climate risks to specific business 

sectors and regions of the economy, provides 

actionable data at geographically granular level. 

Calls on American business and investment 

community to factor climate change into its 

decision-making process.







The science is uncertain



The science does not matter 

Let’s assume that the climate sceptics 

are right

Don’t go to the casino on those odds

If all that you care about is maximizing 

profit, you will do exactly what you 

would do if you were scared to death 

about climate





100 x 100 = 10

Worldwide challenge 

to solve climate 

change. We need the 

equivalent of 

100,000 companies 

to sell $100 million 

worth of climate 

change solutions by 

2020. Create a $10 

trillion economy. 

Creating Climate Wealth



2014 CDP report:

S&P 500 companies that build 

sustainability into their core strategies 

outperform those that fail to show 

leadership.  

Corporations that are actively managing 

and planning for climate change secure an 

18% higher return on investment (ROI) 

than companies that aren’t 

67% higher than companies who refuse to 

disclose their emissions. 







Global value of ecosystem services is $145 trillion/yr

Global loss of ecosystem services due to land use change is 

4.3–20.2 trillion/yr.

•Ecosystem services contribute more than twice as much to 

human well-being as global GDP.

•Ecosystem services are best considered public goods 

requiring new institutions.

Source: Dr. Robert Costanza et.al., TEEB  

($2007)



TEEB

The Economics of Ecosystems and 

Biodiversity 

• Financial crisis lost Wall St $1.5 trillion

• Loss of services provided by intact ecosystems 

and biodiversity is $2 – 5 trillion every year 

• Forest decline could be costing 7% of global 

GDP



Ecosystem Services in Distress

China’s Yangtze basin, 1998
— a $30 billion disaster 

• 3,700 dead in floods

• 233 million dislocated

• 60 million acres inundated

• $12 billion crash reforestation program





Founded 23 Feb 2014, Shanghai, China

DeTao Institute of Green 

Investment









Ecological Economics



Ecological Economics – Costanza

• Value of Earth’s Ecosystems = $15-55 T annually

• Health & Social Problems – the level of inequality 
and distrust tracks this. US = #1, Norway best

• GDP doesn’t measure welfare. BP oil spill added to 
GDP with clean up people, lawyers etc.

• The Genuine Progress Indicator (GPI) has stayed 
stagnant here in the US since the 1970s. 

• Income per capita and life satisfaction saturates at a 
certain point. What is that amount in the US? 
Around $80,000 in

•



Ecological Economics



After 9-11





Stop counting consumption of natural 

capital as income. Income = maximum 

amount a society can consume this year 

and consume the same next year.

Balance of payments accounting counts 

export of depleted natural capital, oil, or 

timber cut beyond sustainable yield, as 

income, put in the current account.

This is an accounting error. 

Maximize the productivity of natural capital in the short run, and 

invest in increasing its supply in the long run. 

Move away from the ideology of global economic integration by 

free trade, free capital mobility, and export-led growth. Seek 

domestic production for internal markets as the first option. 



Natural Capitalism:
A competitive advantage:

1. Buy time by radically increasing 
resource productivity

2. Redesign for sustainability: 
Biomimicry: closed loops, no 
waste, no toxicity

3. Manage for regeneration of human 
and natural capital



Economic Realities:

Saving energy strengthens the entire economy



Dr. Anders Wijkman



LanzaTech

Capturing carbon, fueling growth

45

Gas Feed 

Stream

Compression Fermentation Recovery Product
Tank

Proprietary

Microbe

✓Steel 

✓Refining

✓Ferroalloy



2017 2018



Recycle Make

CCU

“C
C

S
”

Enabling the Circular Economy



We’re still going to need 

airline fuels



F-18 Green Hornet flying on Sustainable Fuels’ oil seed fuel/ jet 

fuel mix – 60 – 75 million barrels of jet fuel/ year

The military’s use of biofuels could generate $10 billion in 

economic activity and create thousands of jobs by 2020.



We Need a Shared Vision for 

the Future

• Limits To Growth with Meadows

• Great Transition Initiative. 

• Cultures do change. 

• Focus on Quality of Life, not 

consumption

• SDGs

• Regenerative Economics



Natural systems are sustainable 

because they are Regenerative



Economic Efficiency 

Economy

Finance

What’s wrong with this picture?Desired Outcome

Planet



Derived from Bill Reed, Regenesis Group



• in right relationship

• holistic wealth

• innovative and adaptable

• empowered participation

• edge effect abundance

• robust circulation

• seeks balance

• honors community and place

8 elements of regenerative 

capitalism





The Commons

• Land Trust

• Conservative Trust

• Terrestrial & Marine 

protected areas

• Surface water trusts

• Groundwater trusts

• Community Gardens

• Farmers Markets

• Public Spaces

• Air Trusts

• Land Value Tax

• Common Tax Credit

• National Planning

• Cap and Trade



Adam Smith

The Theory of Moral Sentiments

Wealth of Nations

Invisible hand

Concept of trading to 

comparative 

advantage



Smith as father of sustainability
The wealth of nations? Smith was writing not 

about how economic growth was going to 

lead to happiness or wellbeing, but rather how 

a country became economically prosperous, 

and hence militarily powerful. He believed that 

people living in conditions of relative freedom 

and equality could be very happy with almost 

nothing in the way of material goods (i.e. his 

example of North American Indians), but that 

this could lead them to being subjugated and 

made miserable by more militarily powerful 

forces. 



Neo-con View: Greed is good; Happiness 

predicated on economic prosperity / growth; 

High (and rising) levels of income necessary for 

well-being.

Smith: Happiness based primarily on 

relationships; benevolence / altruism represents 

the perfection of human nature; Most people in 

human history pretty content IF not oppressed & 

people adjust themselves to whatever “standard 

of living” they are used to.

“...the chief part of happiness arises from the 

consciousness of being beloved…” (TMS56). 



Human happiness depends primarily upon 

“composure and tranquility of mind” which in 

based on feelings of “gratitude and love” 

(TMS49). 

“Hence it is, that to feel much for others, and little 

for ourselves, that to restrain our selfish, and to 

indulge our benevolent, affections, constitutes 

the perfection of human nature; and can alone 

produce among mankind that harmony of 

sentiments and passions in which consists their 

whole grace and propriety.”  (TMS 27)



Cha 13 Natural Capitalism

Elements of a free market



1. All participants have perfect information 

about the future.  

2. There is perfect competition. 

3. Price signals are perfectly accurate. 

4. Price signals are perfectly complete, with 

no externalities. 

5. There is no monopoly (sole seller). 

6. There is no monopsony (sole buyer).

7.  No individual transaction can move the 

market, affecting wider price patterns.

8.  No resource is unemployed or 

underemployed. 



9. There’s absolutely nothing that can’t be   

readily bought and sold (no unmarketed

assets)—not even, as science-fiction 

author Robert Heinlein put it, “a Senator’s 

robes with the Senator inside.”

10. Any deal can be done with no “friction” 

(no transaction costs).

11. All deals are instantaneous (no transaction 

lags).

12. No subsidies or other distortions exist.

13. No barriers to market entry or exit exist.

14. There is no regulation



15. There is no taxation (or if there is, it does not 

distort resource allocations in any way).

16. All investments are completely divisible and 

fungible—they can be traded and 

exchanged in sufficiently uniform and 

standardized forms.

17, At the appropriate risk-adjusted interest rate, 

unlimited capital is available to everyone.

18. Everyone is motivated solely by maximizing 

wealth or income



Cha 13 Natural Capitalism

Extent to which we do not have a 

perfect market



1. Perfect information about the future? If 

anyone had it, he’d be barred from 

casinos, bingo halls, racetracks, 

elections, and stock markets—and 

probably not given any credence by the 

rest of us.

2. Competition is so imperfect that essentially 

all businesses make their profits from 

exploiting others’ oversights, omissions, 

and mistakes.

3. Markets know everything about prices and 

nothing about costs.

4. The best things in life are priceless.



5. No monopolies? Try Microsoft, VHS, and 

your managed-health-care provider.

6. No monopsonies? Consider your utility, the 

Peanut Marketing Board, and the US 

Federal Aviation Administration.

7. No market-movers? What about George 

Soros, Warren Buffett, and the Hunt 

Brothers?

8. Thirty percent of the world’s people have no 

work or too little work.



9. Most of the natural capital on which all life 

depends can be destroyed but neither 

bought nor sold; many drugs are bought 

and sold in a pretty effective free market, 

but doing either can jail you for life.

10. The hassle factor is the main reason that 

many things worth doing don’t happen.

11. Does your insurance company always 

reimburse your medical bills instantly? 

Does your credit-card company credit your 

payments immediately?



12. Worldwide subsidies exceed $1.5 trillion 

annually—for example, America’s 1872 

Mining Act sells mineral-bearing public 

land for 5 dollars an acre and charges no 

royalties.

13. It’s hard to start up the next Microsoft, 

Boeing, or GM—or to get out of the 

tobacco business.

14. The world’s regulations, put on a bookshelf, 

would extend for miles.

15. The Internal Revenue Code exists.



16. You can’t buy a single grape at the 

supermarket, nor an old-fashioned front 

porch in most housing developments.

17. Many people are redlined, must resort to

loan-sharks, or have no access to capital at 

any price.

18. So why does anyone fall in love, do good, or 

have kids, and why do three-fifths of 

Americans attend weekly worship 

services?



Visit: www.natcapsolutions.org

Natural Capitalism Solutions
L O N G M O N T,    C O L O R A D O



1: Invest in ecological infrastructure 

2: Reward benefits through payments and markets

3: Reform environmentally harmful subsidies

4: Address losses through regulation and pricing

5: Recognize that protected areas are a cornerstone of 

conservation policies and provide multiple benefits

6: Halt deforestation and forest degradation

7: Protect tropical coral reefs

8: Save and restore global fisheries

9: Recognize the deep link between ecosystem 

degradation and the persistence of rural poverty

10: Agree a forest carbon deal at Copenhagen



TEEB for Business

• Created 2012 – coalition of TEEB and ICAEW

• At Rio+20 it put forth  A “Natural Capital 

Declaration”

• The World Bank and 86 private companies 

signed on to  measure wealth in terms of 

natural capital, to create a “green accounting 

system” for national and company accounts. 

• Signatories included China Merchants Bank, 

Puma, Dow Chemical, Unilever, 



ESV comparison
• Duke Forest outside of Durham, NC

- $14,000,000 annually in value not on books. 

- Water/air quality, carbon sequestration, 

education, research and recreation

New Orleans Levy Wetland



Macro Economic Accounting 

Changes
Limits to GDP

– Failure to account for positive and negative 
externalities

– Counting the depletion of natural capital as 
income

– Ignoring thresholds beyond which GDP no 
longer contributes to quality of life

– Failure to account for inequity

– Failure to account for changes in assets

– Concentration on flows when capital stocks 
better show quality of life



Regenerative Finance:

Eight Elements:



Eight Elements of Regenerative Finance 

shift from a mechanistic to ecological worldview:

1. Means not Ends: finance is a means to a healthy 

economy, not the “ends” of economic activity.

2. Ethical and In Service: Finance returns to being an 

ethical profession, grounded in a culture of service to clients 

and service to the emergence of a regenerative economy.

3. The Supremacy of Relationship: Values relationships 

over transactions.

4. Transparency: Values transparency over complexity, 

while embracing genuine value-adding innovation.



5. Real Wealth: Seeks to generate long-term wealth creation, 

harmonizing multiple forms of capital in right relationship, 

using a fair financial return as a constraint for investment 

decisions. 

6. Right Scale: Appropriately scaled as a system embedded in 

the economy, which in turn is embedded in culture and the 

biosphere.

7. Collaborative: Values collaboration among values-aligned 

investors, financial institutions, and enterprises from multiple 

sectors, mimicking nature’s “edge effect.”

8. Resilient: Balances efficiency with structural resiliency at the 

system level through decentralization, diversity, and buffers 

within institutions and even within the money system itself 



Global 1000 firms & many smaller imitators 

collectively hold the fate of humanity in their 

hands. They are trapped in the grip of short-

term financial speculators and passive index 

investors, neither of whom are part of the, 

regenerative financial system we need.

Imagine big pension funds & endowments 

investing in and genuinely owning, with like-

minded steward investors, with all associated 

responsibilities and benefits, 10 or 20% of real 

enterprises over the long run. 



• What’s an “I” RR if there are no such 

things as “externalities”?

• What’s the discount rate for the 

future “cost” of destroying the 

planet?



All investment has IMPACT



www.capitalinstitute.org



Financial obligations met out of enterprise cash 

flows, rather than “total return” of speculative 

portfolios of securities that are at the whim of 

boom -bust cycles caused by the excess of (their 

own) speculative capital in the system.

There’s no place for self-serving interests of 

predatory Wall Street agents who extract 

endless and egregious fees though needless 

and non-value adding transactions: trading 

shares in a speculative frenzy, buying, selling, 

merging, leveraging, and recapitalizing 

companies.



John Fullerton,
President 
Capital Institute



A systems lens raises many hard 

challenges

If there are “limits to growth”, and 

investment drives growth, then there must  

be limits to investment

J. Rockstrom, “A Safe Operating Space for Humanity, 2009



“The most powerful force in the universe 
is compound interest” 

Albert Einstein



Compound interest, at the heart of finance, 

is in irreconcilable conflict with the laws of 

thermodynamics. 

The entire economic system, as great as it’s 

been for the last 200 years, cannot 

physically go on as it is today, given the 

scale of the human economy and the finite 

scale of the planet. This is the biggest 

challenge in the history of civilization. And 

most people are still asleep about it.



Impact 

investment?

All 

investment

has impact



Just as we are in ecological overshoot, so are we in 

Financial Overshoot



Investors with $5 trillion are pressuring fossil 

companies to prepare for decline in demand and 

square their business model with carbon bubble

70 major investors led by CERES, Carbon Tracker ask 

45 fossil firms to rethink investment in increasing 

supply to avoid stranded asset.

“Carry out risk assessment of the consequences of a 

global move to cut GHG by 80% by 2050”

HSBC: in world where GHG constrained, fossil co’s 

lose 40 – 60% of market cap 

Invest vs divest



CHGX





Reinvent the global economy




