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Everything is your fault 
 if you’re any damn good 

      Hemingway 



How many of you believe in efficiency? 





Agora Energiewende: 

Solar electricity is already the low-
cost energy in many regions, and 
will be everywhere soon.  

Large-scale PV in Germany fell 
from 40 cents /kWh in 2005 to 9 
cents /kWh in 2014.  



With no dramatic technological 
breakthroughs cost reduction 
will continue, with costs of 4-6 c/
kWh expected by 2025, and 2-4 
c/kWh by 2050.  

Change happening fast. In just 1 
year, CA went from utility-scale 
solar supplying 1.9% of its 
electricity to 5% in 2014.  

 “Most scenarios underestimate 
the role of solar power in future 
energy systems.” 



Chu is right – utilities need a new business model. They 
have enjoyed being dynamically conservative, fighting 
solar, fighting the future 

Just 20 to 40% of transmission and distribution capacity in 
the United States is in use at a given time.  

Only about 40 percent of the capacity of power plants is 
used at any particular time.  

The heat-rate efficiency of the average coal-fired power 
plant has not significantly improved in more than 50 years 

“Utilities are in danger of being FedExed, Chu said, like the Post 
Office got FedExed, as rooftop solar modules drop in price” 



Electricity Grid 



Top 20 
European 
utilities have 
lost $600 
billion in value 
over the past 
5 years 

THE DEATH SPIRAL 



Eon profit fell 60% 
RWE profit fell by 91% 

“RWE and Eon, Germany’s top two energy 
companies, confirmed within twenty four 
hours this week the existential struggle 
consuming the industry amid a national 
shift to alternative fuel sources.” 

Handlesblatt Nov 13 2014 



How the world has changed 

Tesla is valued 
at more than 
half of GM – 
despite 
producing 300 
times fewer 
cars 



It’s a battery company 





Chan 







Utility scale storage 



Utilities have, well...  

utility 

If they didn’t exist, we’d invent them.  

Far better to encourage them to do the 
right thing, enable the rapid affordable 
transition to efficient, renewable, non-
carbon future 



Batinovich Plan CA Public Utility 
Commission rewarded 
utilities with 15% of 
savings they created by 
implementing efficiency.  
Utilities projected no 
need to build any more 
power plants. All 
projected that they would 
meet future demand 
through renewable 
generation. 

Bat Batinovich 



PG & E, country’s biggest private utility, 
spent $150 million in 1991 to make 
customers more efficient. Its 15% of the 
savings added $40 - $50 million to 
PG&E’s bottom line and saved its 
customers nine times that much.   

The PUC found that between 1990 – 93 
such efficiency measures saved 
customers a net present value of almost 
$2 billion.  Unfortunately “free market 
advocates” overturned this program.   



Power System Realignment or Death Spiral 

  Sept 9 2014 conference  NYC  



Reforming the Energy Vision 

26 Dec 2013  

NY PUC ordered examination of distribution 
utilities to drive system wide efficiency and 
market based deployment of distributed energy 
resources and load management. 

What changes should be made in regulatory, 
tariff, and market design, incentive structures to 
better align utility interests with achieving our 
energy policy objectives? 



“Stresses and opportunities indicate that a business-as-usual 
approach should no longer be considered the only cost-
effective way to meet our responsibility.... 

Demand management can be used not as a last resort but 
rather as a cost effective, primary tool to manage distribution 
system flows, shape system load, and enable customers to 
choose cleaner, more resilient power options.... 

Integrate energy-consuming equipment, as well as 
distributed generation and storage, fully into the 
management architecture of the electric grid.... 

Integrate DER as a primary means of meeting system needs.    

Reforming the Energy Vision 



   25 Ap 2014  

DPS proposed a platform to transform New 
York’s electric industry into utility as Distributed 
System Platform Provider (DSPP)  

Create market based, sustainable products and 
services that drive an increasingly efficient, 
clean, reliable, and consumer-oriented industry.  

Make energy efficiency and other distributed 
resources a primary tool in the planning and 
operation of an interconnected modernized 
power grid.  



Performance based incentives 

Decoupling 

Interconnection standards for customer renewables 

Smarter rates 

Energy efficiency 

Customer renewables under RPS – Micro grids 

Green Bank 

Enforcement of net metering 

Transition to a DSPP model should occur through 
incremental steps that are guided by a clear set of long-
term goals and objectives.  

Recognition that Moore’s law better than regulation 



Swanson’s law 

Prices of solar drop 20% for every doubling – 
only need 8 more doublings to produce 100% 
of energy from solar 



Cost to replace old supply and delivery infrastructure.  

Increased use reliable and high-quality electricity.  

Cut carbon emissions and threat to infrastructure of 
increasingly severe climate events.  

Threats to electric systems, both cyber and physical.  

Distributed generation and information systems challenging 
incumbent systems.  

Price volatility caused from use of natural gas as a primary 
generation fuel source.  

Drivers 



Port Jefferson Power Station 362 MW – 

30 May 2014: Power line unavailability cost customers $1.5 mil 
in congestion contracts  
Money made by DC Energy.  

In last decade DC Energy has made $180 mil in NY state on 
derivatives on power shortages, The company lost money 2 
months in decade. 

$639 mil to all traders from NY state in decade 

FERC: Congestion contracts a way to manipulate markets – 
have fined various traders 

“If traders are making money, then consumers are paying 

more,” Dr Frank Wolak, Stanford Econ prof 



Legislation passed in California in 2002 allows 
local communities to purchase power from their 
own preferred sources 

Overwhelming support for green energy sources 
in Marin County lead to the formation of Marin 
Clean Energy (MCE), which provides the 
community with “cleaner, greener energy” 



MCE purchases power from renewable sources. 

Users can choose “Light Green” plan: 50% 
regionally local, renewable energy or  

“Deep Green” 100% regionally local, renewable. 

Available in all cities in the county of Marin 

Marin ratepayers will save $240 million over the 
next twenty years. 



The national leaders in solar, 
efficiency and aggressive 
climate protection are all 
municipal utilities 

Fort Collins Zero Energy 
District – on track to net zero 
energy  



Xcel Energy 



Xcel outspent 
advocates of 
municipalization 
10 – 1. Boulder 
still voted for a 
municipal utility  

Boulder Municipalization 



The future may be much more brittle 

17 transformers shot out in 19 minutes – dress rehearsal? 



A 1981 quote: Brittle Power, a study on 
Domestic Energy Vulnerability 
commissioned by the Pentagon 

“These brittle devices are supposed to form the 
backbone of America’s energy supplies well into the 
21st century — a period likely to bring increasing 
uncertainty, surprise, unrest, and violence.  

The U.S. cannot afford vulnerabilities that so alter the 
balance between large and small groups in society as 
to erode not only military security but also the 
freedom and trust that underpin constitutional 
government.” 

     Lovins & Lovins 



~98–99% of U.S.  
outages are caused  
by grid failure. 

For example... 

Satellite image,  
10 August 1996… 

The U.S. at  night.  



35 seconds later,  
in Oregon a power  
line sagged into a tree.  

Sloppy operations and 
poor C3  
blacked out four  
million people in nine 
Western states and 
parts of Canada. 





This was making them 
lose competitiveness with 
Asian companies. 

Is an injection molding 
company. 

Their production facility 
was at the end of a utility 
line, and power fluctuated 
often.  

Every time it fluctuated, 
they lost a batch. 

Harbec Plastics 



• Completed energy audit 

• Simple replacements: light bulbs, 
inverter drives… 

• Installed a small power plant that 
produced twice the plant’s 
requirements 

• Converted to all-electric molding 
equipment - draws power only 
when needed (cut GHG 
emissions in half) 



  “I may be the only 
injection molder in NY 
who can go to customers 
and talk about energy 
costs going down, in an 
industry where energy 
represents a significant 
portion of the cost of 
doing business.” 

 - Bob Bechtold, 
Owner 

Harbec Plastics 

2 weeks after this 
investment, the Northeast 
blackout happened (2003)  

Companies in the area 
were losing $25,000 an 
hour due to outage. 

Harbec just kept motoring 
along.  This paid off the 
entire capital cost of their 
new green building.   



What has unleashed 
the solar revolution is 
two little words: 

NO MONEY DOWN 

Solar PV power 
installed in the United 
States grew 485% 
from 2010 to 2013. 

Creating Climate Wealth 



Georgetown, Texas 

Working with EDF, Sun Edison to go 100% renewable 

“We didn’t do this to save the world – we did this to get a 
competitive rate and reduce the risk for our consumers.” 

   Jim Briggs City Manager 

“They were just looking out for the cheapest deal. That’s 
just business,” the 50-year-old said. “I don’t really think 
we should be relying too much on oil, even though they 
have to right now. That don’t last forever.  Sun will, 
though. Long as the sun comes up, the wind will blow.” 



“This is the era of 
renewables” 

“Alarming fall in cost of 
solar”  

“Fossil fuels further up the 
cost curve are most at 
risk, and new projects built 
now will face competition 
with new technologies 
within the first quarter of 
their anticipated 25-year 
life. These project entail 
significantly more risk than 
is widely recognised” 



“History of the energy industry tells us that change is never 
gradual.  

New technologies are embraced at the expense of incumbents.” 





Solar increasingly replacing fossil 

Southern California 
Edison just 
commissioned 1.3 
GW of new solar 
plus 225 MW of new 
geothermal – an 
order fo magnitude 
larger PPA than 
most utilities in their 
lives 

To be on line by 2016 

Last year 22% of SCE’s power 
was from renewables 
CA to be 30% by 2020 – acquire 
1.1GW of storage 



Solar added 1.7 GW in 2011, up 2x from 2010 
3.3 GW in 2012 – 76% growth, prices fell 27%, 
70% in last 3 years 

39 GW in 2013, doubling every two years  

Nuclear added 0 and coal decreased. 

Renewables Win 



Hydrokinetic Canal Turbines 



Rothes whisky distilleries using dregs and pot 
ale from distilling process to generate 7.2MW 
of electricity, the equivalent of powering 
9,000 homes, Glenkinches making butanol 

Fuel from whisky 



Diegeo has achieved the holy grail of carbon reductions: 80% 

Without offsets, 38 years earlier than they had to 

In  2008 Execs of the $17 billion spirits company decided to act 
100% cost too much, hundreds of millions of dollars 

So set goal of 50% - no idea how to do it 

Richard Dunne started with no-brainers, achieved 50% in 4 yrs 
lighting retrofits, boiler upgrades, variable speed drives; 
switching fuels (from oil to natural gas) reducing from two 
boilers to one in a small distillery. 

Landfill to gas at 1 Canadian distillery – too expensive for its 
budget, took the entire global operation to 80% reduction – 
used savings to cover expenses 



Braddock, Pennsylvania 

Went from over 20,000 citizens to 2,000  
4,000 acres of vacant land…. 

Mayor John Fetterman aims to turn it around with green 

Wind, biofuels, organic urban farming eco-incubator 

Growing biofuels on vacant land is keeping United Oil, a 100 
year old, 3rd generation company in business 



Steve Howard CEO of IKEA 

Tackling resource scarcity and climate 
change and providing a great quality of  
life for the 21st centuries many people is 
a challenge that can only be met by a  
combination of good public policy 
and business innovation and investment. 
This clean revolution is the next wave of  
industrial transformation that will spur  
economic growth and deliver the jobs of 
tomorrow.  



IKEA 

Committed to be 100% renewably powered by 2020 



World now nearing 100 GW solar  





Butte College – 100% renewable 

First college in the 
U.S. to generate 
more electricity 
than it uses. 

Will gain $50-$75 
million for 
academic 
programs 



Wind is the 2nd fastest growing energy supply 
technology in the world:  

Costs less than coal in good sites 



Beautiful but economically struggling part of 
Utah 

Beaver County Utah 

No coal 

Rob 
Adams: 
You sell 
what you 
have  



2009 First Wind completed 
203 MW wind farm in the 
Milford Corridor. 97 turbine 
farm will supply power for 
45,000 homes. 

2010 First Wind gave first 
local scholarship 

Bellnap School once 
condemned, was rebuilt 



First phase: $85 million in economic benefit 
– 250 jobs 

Tax base went from $60 million to $3 billion 
– because the jobs are high paying 



The wind in the great plains can supply all of 
America’s electricity 



Breakthroughs 

Molten salt storage - 280 
MW plant now running in AZ 

Vehicle to building 
electricity 



GE’s next gen wind turbines 

PV’s hit grid parity 

Ocean wave technology 

Ultrathin, PV at more than 30% efficiency 

Better batteries 

Floating offshore wind turbines 

Use of DC power 

Cellulosic ethanol 

Innovative financing – PACE, 
crowdfunding, PPA, etc 



Last October, Jamaica Power offered 
customers the opportunity to buy a Solar Mill 



Hybrid Wind and Solar Energy Project 
Installed in Kingston 



Clear Fuels Grass-fed Dairy Hawai’i Bioenergy  

Local food Biofuels SolarCity 



Early stage companies are the 
economic future of the US.  

Kauffman research shows that startups 
are responsible for: 

•  Almost all net job growth in the U.S. 
economy for all but 7 years – from 1977 
to now 

•  The top 1% of highest growth startups 
generate almost 10% of all new jobs 



2013 U.S. renewable industry employed  9 
million; solar industry more than 140,000 
people, 53% increase over 2010.  

Investing more than $1 trillion in the U.S. 
economy annually; solar $15 billion  

There are more than 6,000 solar companies in 
the U.S., spread across all 50 states. 

Renewable jobs projected to top 37 million by 
2030 



Regenerative Energy Economy in U.S.  

Employs almost 3 million - more than fossil fuel 

Outperformed general economy in recession 

Offers better opportunities, higher pay for low and 
middle skilled workers median wages 13% higher 

2012 solar jobs increased 13.2%, 2013: 17.2%  

Green jobs increased five times faster than jobs 
in any other industry 





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.  





R. James Woolsey’s solar 
powered plug-in-hybrid 
has a bumper sticker 
reading: 

“Osama bin Ladin hates 
my car.” 

Not a left or a right  
issue 



Oil Dependence 
The U.S. uses 25% of the world’s oil, owns 3% of reserves, 
we import 60% of our oil, 30% from unstable regions 

In Jim Woolsey’s words, we are funding both side of the 
war on terror: our guys and the guys who are funding the 
bad guys 



Fragile supply lines – for every 24 convoys a 
marine comes home in a body bag 



Real cost of oil  
Military costs to defend the 
flow of Persian Gulf Oil  

Jobs lost in the U.S. 
economy;  

Annual loss to GNP; 

Annual loss in federal and 
state revenues; 

Total economic penalties 
of from annually. 

$49 billion or $1.17 per 
gallon of gasoline - not 
counting Iraq war 

828,400 

$159.9 billion 

$13.4 billion 

$297.2 to $304.9 billion 

If reflected at the gasoline pump, these “hidden costs” 
would raise the price of a gallon of gasoline to over 
$5.28, a fill-up would be over $105.  
National Defense Council Foundation (NDCF) 



Genuine security 

21st Century 
Ground 
Troops 

If climate change is 
a threat multiplier, 
then renewable 
energy is a threat 
reducer.  

21st Century 
 Air Force 

21st 
Century  Air 
Force 



Military bringing renewables 



Enhanced security 



Great Green Fleet 
Navy Secretary Ray Mabus: "We simply have to 
figure out a way to get American-made, home-grown 
fuel that is stably priced, that is competitive with oil," 

MH-60 chopper flying 
on 50-50 algae/ grease 
biofuel and petroleum 
fuel 

Deploy a biofuel-burning carrier 
group by 2016 and require the 
Department of the Navy to get half 
of its energy from alternative 
sources by 2020. 



       Solazyme - Jonathan Wolfson 

Fuel from Algae 



USS  Ford frigate used 25,000 gallons to sail 12,000 miles from 
Everett Wash to San Diego – no difference in performance 

Solyazyme and Dynamic Fuels  



F-18 Green Hornet flying on Sustainable Fuels’ oil seed fuel/ jet 
fuel mix – 60 – 75 million barrels of jet fuel/ year 



Fort Carson – Net Zero 

One of two bases globally shooting for net zero 
•  Energy 
•  Water 
•  Waste 

Want to do it all by 2020, looking to community 
for additional support.   



Who’s 
responsible? 





Bard Center for 
Environmental Policy 

 MS in Environmental 
Policy 

 MS in Climate 
Science and Policy 

Bard MBA in 
Sustainability 



The second mouse gets the cheese 



Natural Capitalism Solutions 
E L D O R A D O  S P R I N G S,    C  O  L  O  R  A  D  O 

w w w . n a t c a p s o l u t i o n s . o r g  





Global Biodiversity Outlook Three - 
GBO-3 



1972  
Limits to Growth 

Dana Meadows 

April edition of the  Smithsonian 
Magazine 



Replicated & verified 
Limits graphs 



It’s simple math: we can burn 565 more 
gigatons of CO2 and stay below 2°C of 
warming — anything more than that risks 
catastrophe for life on earth. The only 
problem? Fossil fuel corporations now have 
2,795 gigatons in their reserves, five times 
the safe amount. And they’re planning to 
burn it all — unless we rise up to stop them 



The beginning of summer in Colorado 



In the 80s we averaged one $1billion storm per year. 
In the 90s 2 such storms per year 
In the 00s we averaged 5 $1billion storms each year 

2011, a new record: 14 weather related disasters with 
damages over $1 billion. 
2013 6th year in a row with weather related damages 
over $10 billion 
2013 – 2014 20 billion dollar storms 



Climate change in CA: $7.4 billion lost in 2014 



Costs of Climate Change 



Architecture 2030 
Nation Under Siege 





Clear-cutting in Washington State 



Making all the same mistake in water as 
we did in energy 



Harvard study 
estimated that the life 
cycle impacts of coal 
and the waste stream 
generated are costing 
the U.S. public over 
half a trillion dollars 
annually.  

Cost of Coal 

States of Kentucky 
and West Virginia both 
found on-budget costs 
of coal to be greater 
than benefits for the 
state.  



Solar deployment – policy matters 

California receives 
70% more sunlight for 
producing solar energy 
than Germany. 

But 2012 Germany 
installs 28 times more 
solar electric capacity 
every year 

Will be 100% 
renewable by 2050 



Deutsche Bank Study: FiTs gave Germany the 
lead in renewable energy production.   

FiTs created 500,000 new jobs 

FITs cut the unit cost of solar panels 30 percent in 
2009 enough that they could pay for themselves 
within five to seven years, and reach grid parity 
(costing the same as grid electricity) by 2013.   

The Economics of Feed-in Tariffs 



FiTs drove German economic regeneration, enabling 
Germany to pay its own citizens to produce, install 
and maintain their own renewable energy systems, 
instead of buying imported fossil fuels.  The program 
cost of €2 - 3 per month ($50 to customers’ electricity 
bills each year) to electricity bills in Germany (a total 
of €8.6 billion.)  

Deutsche Bank: The savings created by FiTs exceeded 
total cost of payments made by households.  

Had customers bought electricity from conventional 
generation and paid the costs of fossil fuel generation 
Germans would have paid over €9.4 billion. 



Dardesheim, Germany - 100% renewable 

Wildpoldsried produces 
321% more energy than it 
uses; makes $5.7 million 
each year 





Paid 32 cents per 
kilowatt hour (kWh) for 
20 years for power 
generated by solar 
electric systems 
installed in 2009 and 
2010. 

Gainesville Regional Utilities  

The first municipally-operated utility in the 
U.S. to enact a solar feed-in tariff. 



 Contracts for the first year 
sold out in the first week, with 
enough applications to fulfill 
demand for the next 7 years.   

 Minimal increase to the 
average consumers monthly 
bill (less than 1%) 

Gainesville, FL Regional Utilities  

 Already installed 4 GW. Will achieve grid parity in 2013 



Utility-scale solar increasing 



European/Middle East needs 

Power equal to the total 
present usage of the 
EUMENA region power could 
be generated covering less 
than 0.3% of the Sahara 
Desert with CSP plants. 
DESERTEC Foundation 
proposes a supergrid from 
Iceland to Arabian peninsula, 
from Baltic to west coast of 
Africa, in which offshore 

wind and wave farms, photovoltaic sites, tidal stream 
generators, biomass, geothermal and hydroelectric stations 
would unite with desert CSP arrays to meet the region's actual 
daily and hourly demands over an HVDC network 



Appropriate Nuclear Power 

 Remotely 
sited: 

93 million miles 
away 

 Price: Free 

 CO2: Zero 
 Supply: 5 billion yrs 
 Delivery: 8 minutes 



We’re at 32 GT/yr now, need to get to 
14GT/yr by 2050 

By 2020 we have to save 17 gigatons 
of carbon annually to stay below 2 

degrees C. and it would be better to 
stay below 1.5 above historic levels  



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 



~50% of the greenhouse 
gas emissions will 
always be profitable to 
eliminate, due to 
continuous technology 
innovation – held up only 
by lack of effective 
business model and 
financial innovation. 

Jigar’s Climate Wealth Law 



Jigar’s Climate Wealth Law 

Due to continuous technology 
innovation ~50% of the 
greenhouse gas emissions will 
always be profitable to eliminate 
– held up only by lack of 
effective business model and 
financial innovation. 



Most of us spend 90% of our lives 
inside of buildings 

70% of 
electricity 
consumption 

30 - 60% of 
green house 
gas 
emissions 

First we shape the built 
environment, then it shapes us 



HSBC estimates that the total size of the current 
EEBE market is $87 billion per year today.  

Potential market in 2020 to be $245 billion per 
year.  

McKinsey forecasts potential US savings of $1.2 
trillion against an investment of $520 billion by 
2020.  

This would prevent the release of 1.1 gigatons of 
CO2e emissions each year 



Carbon War Room 

Partnership between Lockheed Martin, Energi,  

Barclays, and Ygrene to retrofit commercial real estate. 

Will return $4 million in tax revenues for every $1 million 
$10 million in economic activity generated and 60 jobs 
created.  

The $650 million program will bring its first two cities: 
Sacramento and Miami 40,000 jobs created, $1 billion in 
tax benefits, and at least $10 billion in increased 
economic output 

Will scale across US, as well as China.  



Carbon Bubble 

“Wasted capital and stranded assets” concluded that between 
60 to 80% of coal, oil & gas reserves of publicly listed 
companies are “unburnable” to keep within the 2° C limit. 





ANU begins to divest 

Following Stanford 
and Oxford 

Very smart move: 
Some coal equities 
have lost 90 percent of 
their value since 2011  

The long term 
fundamentals of oil 
and gas are not 
favorable 

Don’t be the last one 
holding these equities 



Alerion Supermileage from Université Laval got 
2,824 miles per gallon. Université Laval got 
3,587 mpg--last year. 



DIY tech solutions  



Low tech solutions  



High tech solutions  

First Energy shop – Katima Mulilo  

Sold > 220 ASETs in 2 months 

Most popular - Firefly 12 mobile 
cell phone charger and light 
N$200 (US$27)  




