


BENDING THE CURVE



NWL Solutions to Reducing CO2

“Natural climate solutions (conservation, 
restoration, and improved land 
management actions) can provide 37% of 
cost-effective CO2 mitigation needed 
through 2030 for a >66% chance of holding 
warming to below 2⁰ C.”

--Proceedings of the National Academy of 

Sciences, October 2017
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LARGEST, SAFEST, MOST 

EXPANDABLE CARBON SINK. 
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Priorities

• Get the basics right
• State-level LULUCF GHG inventory 

• Carbon accounting at project level – science-based

• Predictability, stability, scalability of any policy – Without this, nothing will 
happen

• Innovation
• Research, proof of concept – effectiveness of various fire treatments

• Individual project carbon payments – predictable, long term

• Price support schemes for agriculture – “loan rate premium”

• Reverse auctions



Introduction to the 
Forest Resilience Bond (FRB)

Prepared for CA Air Resources Board

May 17th, 2019
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USFS: Rising Cost of Fire Suppression

Source: The Rising Cost of Wildfire Operations, USDA Forest Service

Vicious cycle in which USFS is forced to pay for today’s fires out of 
the funds designed to prevent tomorrow’s

US Forest 
Service

Cost of Wildland Fire (% of USFS Annual Budget)1

http://www.fs.fed.us/sites/default/files/2015-Fire-Budget-Report.pdf
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Goals of the Forest Resilience Bond

Provide 
resources to 

support 
collaboration

Accelerate 
pace and 
scale of 

restoration

Support 
public land 

management

ENVIRONMENTALSOCIAL FINANCIAL

• Rural job creation & 
community development

• Community resilience
• Protected lives & homes

• Reduced fire severity
• Protected water resources
• Carbon storage
• Protected habitat

• Value for beneficiaries
• Taxpayer and ratepayer 

savings
• Investor returns
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Opportunity for Private Capital

1. USFS Fiscal Year 2017 Budget Overview ($40 million for CFLRP and $384.1 million for hazardous fuel reduction)
2. State of Private Investment in Conservation 2016 ($3.1 billion of investor capital undeployed at end of 2015)
3. USFS Fiscal Year 2017 Budget Overview (58 million acres at “high or very high risk of severe fire” @ $1,000/acre)

$424 
million

USFS 2017 
Restoration 

Budget1

$3.1 billion

Undeployed 
Capital for 

Conservation2

Highest Priority 
Projects:

$11B

Advantages of Private Capital 

Total Market for 
Restoration3:

$58B

Ex-post 
payments

Cost sharing Larger projects
Project 
catalyst

Infusion of 
capital

https://www.fs.fed.us/sites/default/files/fy-2017-fs-budget-overview.pdf
https://www.jpmorganchase.com/corporate/Corporate-Responsibility/document/cr-es-investment-in-conservation-report-2016.pdf
https://www.fs.fed.us/sites/default/files/fy-2017-fs-budget-overview.pdf
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Connecting Investor Capital to Conservation

Investor 
Capital

Immense, 
untapped 

resource to 
finance 

conservation

Evaluation 
of Benefits

Innovative 
Contracts

Financial 
Vehicle

Ecosystem 
Services

Quantifies 
benefits 

accruing to 
multiple 

stakeholders

Monetizes 
multi-

faceted 
benefits as 
payments

Converts 
contractual 
payments 

into investor 
returns

Fire, water, 
and hydro 
benefits 

valuable to 
stakeholders

Forest Resilience Bond
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Financial Structuring

Investor 
Capital

Evaluation 
of Benefits

Innovative 
Contracts

Financial 
Vehicle

Ecosystem 
Services



Increasing Carbon Capture 

on California’s Working Lands



Carbon Farming Network







“I like to think of the carbon farming and the climate beneficial work that 

we’re doing now as a change of thought; so instead of doing things 

normally –obviously, we’re raising sheep the same way that it’s been 

done for hundreds of years– we also think about the soil and the land 

when we’re making decisions.”

- Lani Estill, Bare Ranch, CA



Photo: Margot Wholey, Dec 2015

Forest restoration: a water-resources perspective

Reduce biomass density: 
drought resiliency, lower 
wildfire, better water 
quality, more runoff, carbon 
sequestration, health, jobs …

Enhance groundwater 
recharge & storage

Less water storage in 
headwater forests

Less seasonal 
storage behind dams

Challenge Solution

Fire suppression

Framing

Warmer climate

More biomass 
in forest

Rain instead of 
snow & earlier 
snowmelt

Develop financing 
& implementation 
pathways

More wildfire

More water 
use by forest

Roger Bales, UC Merced, May 17, 2019



Thinned unit w/ control in background

E. Knapp photo, Stanislaus-Tuolumne Experimental Forest, Sept 2011

Communicate & engage, 
forge partnerships, develop 
risk-sharing mechanisms

Activities

Verify water-balance & 
carbon-balance outcomes, 
establish other benefits

Reduce biomass density: 
drought resiliency, lower 
wildfire, better water quality, 
more runoff, carbon 
sequestration, health, jobs …

Enhance groundwater 
recharge & storage

Solution

Develop financing & 
implementation pathways

Empower trusted 
brokers & champions

State (SNC, DWR), NGO 
(TNC), finance (BFC), 
local (RCD), UC 

Projects

Tying water-fire-carbon together in new 
multi-campus SGC Innovation Center 



Greyhorse Valley, Oct 2018

Water-sector partners

Association of California Water agencies (2015):

“… managing California’s headwaters is integral to optimizing … 
water supplies … Increasing water yield & quality, reducing the risk 
& impacts of catastrophic wildfire, enhancing natural features & 
functions ... Enhancing the resiliency & adaptability of headwaters 
is overdue.”

R. Bales photo

Need collaborative financing: 
Watershed fees, local bonds, public 
goods charges, water bonds …
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