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Presenter
Presentation Notes
I think it is important to look at the bigger atmospheric analysis before potentially getting lost on one or another sub-units of the broader system. This is the best single slide of the components of climate change. Three key points are 

Forests are more than CO2 sequestration in trees, there are wildfires, CH4 from decomposition, tree-specific emissions of ozone and other weird chemicals known as haliocarbons.

Ton for ton, tropical forests have more climate benefits and lower offset values in product use

Just because the CO2 bar is the same size as the total net human activities bar, it is not correct to ignore the other bars


Cost-effective but not Cheap

AB 32 requires massive reductions in CO2
emissions from consumers/businesses

New investments and new technologies
will be needed

‘Maximum technologically feasible and
cost-effective reductions’ criteria

AB 32 — minimizing ‘leakage’ means
shifting impacts out-of-state is a no-no
None of this will be cheap or easy

S —
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Presentation Notes
AB 32 is an aspirational bill written without much detailed knowledge how the eventual solutions will work. The financing arrangements are especially confusing. In many respects, AB 32 is fairly similar to the actual goals being enacted by the European countries. Unlike the US, they worked out some kinks during the Kyoto round and are tightening goals and fixing problems. For example, they are no longer going to accept bio-diesel made from palm oil as new palm oil plantations in East Asia require the mowing down of native forests as palm oil returns are higher than sustainable forestry returns and no one is paying tropical countries to conserve tropical forests. This is a textbook case of leakage, although it is a little more confusing because it requires thinking about two different types of trees – palm oil trees and tropical hardwoods. 


GHG Emissions by Sector and Potential Roles
of Biomass and Biofuels to Offset Fossil Fuels

Sector Global |California |Biomass Liquid
Electricity & | Biofuels
Heat

Transportation | 14% 38% ¢ ¢

Electricity 24% 25% ¢

Industry 17% 20% ¢

Buildings 8% 9% ¢

Agriculture 14% 6%

nd uUse

Conversion
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Presentation Notes
Here is a summary of the global and California sources of greenhouse gas emissions. There are some significant differences. I also align two categories of low-carbon or carbon-neutral energy offset that could be met with agricultural and wood wastes now, and possibly rainfed biofuel feedstocks in the near future. 



The simplest formula for reductions would be like the proposed 2008-09 budget – equal percentage cuts across the board. To get 20% overall, you would need 8% from transportation, 5% from electricity, and 4% from big industries and so on. Since no politician wants to remind drivers (aka voters) weekly about the financial pain, California is going to look for other approaches. It is also doubtful whether across the board cuts would be  the ‘maximum technologically feasible and cost-effective reductions’ criteria set out in Health and Safety Code Section 38560.5 © (AB 32). In terms of $ per CO2 ton, across the board cuts could end up with some very expensive cuts and some not so expensive cuts. More importantly, opportunities for even greater cuts (because they could be done cheaper than what it would cost another sector) would simply not occur in a pure regulatory hammer approach – pain across the board. 


More efficient new lighting

More efficient new vehicles

More efficient new buildings

Cellulosic biofuels

Industrial cogeneration (heat & power)

Retrofit existing buildings

Active forest management
Afforestation and Reforestation
Renewable Energy and Clean Coal
Hybrid cars

Reducing U. S. Greenhouse Gas Emissions:
How Much at What Cost? Dec 2007

http://www.mckinsey.com/clientservice/ccsi

Cost per

Pct of

CO2 Ton Goal

-$80

10%
17%
23%
27%
30%
43%
57%
67%
97%
$$$



Presenter
Presentation Notes
Here is a global template of a subset of actions that meets the ‘maximum technologically feasible and cost-effective reductions’ criteria. McKinsey is the worlds leading business consulting firm and has been working for business, government, and research clients on climate change strategies for years. The full report is available for free at  the web site. The core concept of their approach is to rank all reduction options from least cost to highest cost – and then start with the low hanging fruit and work upwards until the target of a 30% reduction is reached. It ranks all current and near-term components by the average cost per ton of CO2 offset and how far they get towards the overall target of a 30% reduction by 2030. Some sectors have negative costs, because if you invest in them they will repay more than the initial investment during their useful lifetime. It is kind of like a new tractor or generator that is expensive but much more efficient. Of course these numbers do not include the returns to the entrepreneurs who have to convince people and businesses to invest in new technologies, provide the service agreements, and so on. However, those investments where entrepreneurs and their clients could split the profits of smart business would only get us part way to the goal. Going farther will require a real and higher CO2 price than exists today in the US voluntary markets. 

Forest-based options come in at the $15- $30 range. Their estimates include both active forest management (retaining higher average inventories) and afforestation of new areas. Some high profile approaches, such as hybrid cars, are not really cost-effective when compared to less sexy options. 

However, the key points are that a significant price – at least $30/CO2 ton – would be needed to really get close to the goal AND that the best economic opportunities can not simply be allocated according to current emissions by sector or by country.


=
Two different types of forestry benefits

No agreed upon ways to measure

s Carbon Sequestration < Offsetting energy use

* In the forest  Biomass for fossil fuel
» In wood products during  €lectricity
ifetime  Liquid biofuels for
» In landfills if they do not ~ 9asoline and diesel
ol * Timber for energy
Intensive steel and
concrete

High quality accounting rules are needed for all benefits

CCAR Round 1 counts only one benefit and
values open space more than carbon
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Presentation Notes
As we all know, forest-based options have many details and little agreement on how to track all the costs and benefits. Here are the two major types of benefits. At the current time, I would say that we have a reasonable agreement on counting carbon in existing forest, but have less agreement on how to accurately estimate carbon in future managed forests with new technologies. There is a lack of common understanding between ecological carbon modellers who do most of their work in natural forests stands and the foresters who work on increasing growth rates of future forests (which by definition can not be measured now). 

There is even less agreement on the other 5 components. They are not a traditional components of ecologically based carbon budgets and require tracking products and what those products displace (often higher products with greater embodied CO2 emissions such as steel) in regional, national, and international economies. Resource and energy economists have published many studies on these aspects, but they are rarely read or referenced by the ecologists who dominate the terrestrial ecosystem carbon cycling publications.   



McCarl (2007) points out a low prices, soil carbon is cheapest but over time carbon-neutral energy takes over as most of benefits. Boyland (2006) points to problems of many carbon accounting systems in terms of economics
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gas offsets: are
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offsets, higher prices
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Sequestration in forests
and agricultural soils will
peak out but rainfed
biofuels hav

constrained
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Presentation Notes
A 2007 special edition of the journal Climatic Change had a series of articles on soil and forest carbon storage. In the article, “Competitiveness of terrestrial greenhouse gas offsets: are they a bridge to the future?” in Climatic Change, 80:109-126 (2007), Bruce McCarl and Ronald Sands modeled a number of potential new terrestrial carbon sequestration approaches. At low price per CO2 ton, they projected a number of practices that could be justified with a market price of $15/CO2 ton. They project a steady growth of sequestration in areas where the CO2 price would displace other low return land uses or pay for small changes in practices. With a higher price of $30/CO2 ton (a price that would also drive considerable new investment in energy conservation), more investments in afforestation and forest management would become financially viable on many more acres. They also projected a large increase in biomass for fuel and energy with at the $30/CO2 ton price. 



In terms of ‘permanence’ of any one strategy, they point out that much of the forest-based sequestration would decline as tree growth declines in forests and new plantations. The key is not the permanence of any one strategy, but the overall growth of the sum of all strategies. 


=
What do carbon dollars and carbon

pennies look like?

e Carbon dollar — 1 ton of avoided COZ2e
emissions via 100 yr. storage OR offset

» Carbon penny — 1 ton of COZ2e storage for
one year

» Carbon dime — A ten year CO2 storage
contract

* Future pennies, dimes and dollars must
account for RISK from fires or rotting

et
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Presentation Notes
If  Carbon markets are going to work, they need to run like financial markets. Carbon sequestration to offset CO2 impacts in the atmosphere needs to be benchmarked to the 100 yr lifespan of CO2 molecules in the atmosphere. That can be thought of as a ‘carbon dollar’. However a dollar can be 100 pennies or 10 dimes. A more flexible and accountable approach could help us get over the conceptual hurdle of permanence as an endless concept. In California the risk of catastrophic wildfire to forests is high in many areas, and is an example of one type of risk that needs to be included in overall value. Like the recent experience with sub-prime mortgages, the risk of default is often under-estimated. 


- Comparing Timber and CO,, Stumpage

CA Southeast $/ $/ Similar CO2/ton
USA mbf | CO, ton prices
Pulpwood 50 6 Lowest cost US voluntary
offers (unverified)
Firewood Hardwood 100 13 PGE Climate Smart Pgm
request at $10/ton
Fir - Coast Pine — 150 19 McKinsey (2007) price to
chip n saw drive 20% reduction by
2030
Fir - Sierra Pine - 200 Moderate cost investments
sawtimber (IPCC 2007)
Pine-Coast 250 31 McKinsey (2007) price to

drive 30% reduction by
2030

Doug. Fir - Coast

dwood

850
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Presentation Notes
At the margin, if the price for standing inventory is the same if sold for timber as it would be sold for carbon storage, then the two approaches are financially equivalent. This table compares the stumpage price for trees as timber and as CO2 sinks. This is true for a harvest/keep forever decision or an initial investment decision. It seems that CO2 prices will not be competitive on a head to head level with California timber until the price increases substantially from the current CA price of $10/ton. 

	For example if true fir stumpages sells for $150/mbf, an owner would be equally well off if he agreed to hold that level of inventory if he/she got a CO2 payment of $19/ton. This layout suggests that across the United States, landowners will choose to be paid to permanently sequester carbon rather than harvest based on the comparison value of the forest as stumpage. I predict a lot more interest in forests where low value pulpwood is the product than in areas with high stumpage prices – like for Pine, Douglas-fir or Redwood. 



Where the CO2 stumpage can be added onto other income sources (such as fair market sale of open space easements) or applied to areas where the road building costs are extremely high, interesting deals are still feasible at relatively low prices. 


How carbon payments could make continuous
silviculture regimes more profitable

Net Present Value of Four Forest Management Regimes (UC
Blodgett data from stands with ~20 mbf/acre initial stocking and 2
entries over 25 years)
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Presentation Notes
This is actual data from well stocked stands on our research forest in the Sierra Nevada. It summarizes about 25 years of growth and harvests on 12 different units. We only are compared silviculture where continuous cover is maintained. High inventory forestry has lots of advantages – continuous ground cover, wildlife trees of all sizes, aesthetically pleasing – but has extra costs in baseline inventory that is permanently maintained. 

	This is a very simplified model where CO2 prices would be paid for any and all standing inventory. In essence the baseline is a catastrophic fire or a new subdivision. Higher baselines would reduce the financial value of the carbon inventory. I modeled different payments for carbon inventories that could be kept for 100 years at various values. For all regimes, the timber and carbon revenues were added together. Even though overstory removal proved to be an atrocious form of silviculture as post-harvest growth rates were half the other regimes and final inventories were low, it is profitable in the short term. However, with CO2 offset prices of $20-$30/ton, single tree selection becomes financially equivalent to overstory removal. With lower value species, the lines would cross sooner. With higher value species like redwoods and pines, the lines would cross at higher prices. If the initial stocking would have been lower and more in line with actual inventories on most family forest holdings, the initial financial advantage of overstory removal would have been a lot less. 


=
If honest markets develop, then

continuous cover forest
management looks good

 Need COZ2 prices increases

* Higher CO2 prices will also increase
market rates for timber and wood chips —
the price of competitive products goes up

* Need real buyers of CO2 offsets - not
‘green washing’ or ‘guilt washing’

« Markets to match up buyers and sellers

P*WW
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Presentation Notes
So, if prices rise to levels that really change consumer and business behavior – something around $30/CO@ ton -  forestry could be a good climate benefits investment in both financial and atmospheric aspects. However, we all need to watch out for excessively high transaction costs. Paying high transaction costs is like investing for your retirement with a 3 martini lunch, full-price stockbroker. He will take away a big chunk of the value that you would have kept if you went with Charles Scwhab. 


Reforestation/ Afforestation Online Estimator BETA

5,:' Reforestation Afforestation Project Carbon On-Line Estimator
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Step 1. Select the project location

Select the state and county where the project will
be located. The location is used to determine: (1)
the applicable forest types for that region and the
rates at which these forest types store carbon; (2)
the background rates of possible land-use
transitions in that region (based on historic trends),
including conversion of cropland and pasture to
forest, the carbon effects of which must be
deducted from the gross carbon estimates for the
planted forest to determine the net carbon that
would be considered to be an offset; and (3) the
leakage rate.

Siate: County:

Determining Additionality: Applying the
Performance Standard

A performance threshold is used to determine if a
given afforestation or reforestation project is
additional, or beyond that which would be expected
under a "business-as-usual” scenario. For
afforestation and reforestation projects, the
performance threshold is practice-based, or based
on typical practices to convert cropland or pasture
to forest, in a given region. The information
provided below provides an indication of how
common a practice afforestation or reforestation is
in this area. If these practices are common, the
less likely it is to be additional.

filez1//C| /Documents%20and 2% 205attings/William/M...ocuments/ Presentations/ ProjectSettings.aspu.htm (1 of 2) [1/10/2008 11:20:13 AM]

Simpler and Cheaper CO2
Offset Registers — US EPA

www.ecoserver.env.duke/
RAPCOEv1/

County specific estimates
of COZ2e ton*years of
storage from afforestation

Mendocino choices are:
Mixed Conifer
Western Oak

Fir — Spruce
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I think we will see parallels to low cost mutual funds in the carbon offset world. Here is an example of an online estimator developed at Duke University with funding from the US EPA. It may be less accurate on a project by project basis, but it is indexed to average conditions at the county level and would be a lot cheaper than CCAR approaches. 


Reforestation/ Afforestation Online Estimator BETA
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Net Project Offset Potential

The net project offset potential is calculated as the
annual carbon sequestered annually by the project,
or the annual flux, less the baseline flux and any
leakage. Results can also be viewed as carbon
stock accumulation (the sum of fluxes) over the
course of the project.
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Show annual fluxes Show accumulated stocks

Annual Annual Annual Annual

Metric tons flux flux flux flux

(CO2 equivs.)/ y.o'c vears Years Years

year 0-5

5-10 10-15 15-20

Gross CO2

estimate 198 147 147 1360
Meducion 1 4 6 8
ggtzAdditinnal 197 143 141 178
deducin B 3 35 >
PoTENTIAL 199 108 106 95

% Reforestation Afforestation Project Carbon On-Line Estimator

Project Status

Gross Carbon - Baseline Carbon - Land Use Rates - Land Use Change -- Carbon Accumulation - Leakage

Estimates :: Met Project Offset Potential
RAPCOE v.1.0©® 2007
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Afforestation is a no-regrets
with respect to future
options — but don’t give
away your development
rights

Multiple Benefits

Erosion and pollution
reduction

Wildlife habitat

Future products sale

Future carbon storage sale
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I think this approach shows great promise and may move the US towards a simple, standardized approach. 


=
Californians will pay a lot to live in

the forest - what residential forest
acreage sells for

260 parcels Parcel Size

10-19.9 acres 20-49.9 acres 50+ acres
SantaCruz $ 30597 $ 20,124 $§ 35,340
Nevada $ 27,049 % 15,674 9 7,936
Humboldt $ 19,169  $ 10,437 6,653
Plumas $ 30,025 % 7480 $ 5,506

P
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Presentation Notes
On the previous slide, I pointed out that prudence should lead you to not accidentally bundling forestry decisions and  future land use decisions. There are a lot of Californians that want a residential forest and the market price per acre is quite high, often far greater than the value as timberland. I am not a big fan of willy nilly residential conversion, but honesty requires me to point out the value that these can be bequeathed to heirs, used as the basis to price a conservation easement or whatever. 



In many cases, the October 2007 CCAR forestry rules that require a conservation easement to sell your forest carbon on the voluntary market are like a Wendy’s combo meal – but the development value of the land is the burger. There are some sources of funding for selling conservation easements such as the Sonoma Open Space District or Wildlife Conservation Board Prop 84 funds. It is also possible to get federal tax donations from easements. In any case, the ‘tail’ of a potential forest carbon sequestration sale should not wag the ‘dog’ of the value of the land. 


Mendocino County
Fire Risk will affect
the true value of long
term forest carbon
storage

Lower risk than the
Sierra Nevada

If Electric Utilities are
going to meet 20%
RPS in 2012, they
need renewable
power on line — such
as wood-fired
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Earlier I mentioned fire risks in terms of both losing sequestered carbon and regional CO2 and CH4 emissions. Fire risks need to be factored in to future sequestration and preferably reduced by fuels reduction projects. A new cogeneration plant here in Ukiah would be a great way to provide a market for slash and thinnings while helping the state get towards its 20% RPS goal


Using trees before wildfires burn them

down can create green jobs, green
businesses, and green electric power
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If the slash and thinnings can be used in a cogeneration facility where both heat and electricity can be used to offset fossil fuel use, then this would be a great step forward. 


Looking to the Future

» Consider future prices and liabilities for any type
of forest sequestration contract

» CO, prices that will drive economy-wide CO,
emission reductions will improve the financial
returns for mixed harvest/sequestration regimes
In some forest types

* Wood products and wood-based energy also
have CO2 emission reduction benefits — but
market prices are easier than chain-of-custody
accounting for rewarding participants
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Presentation Notes
In conclusion, we are not there yet in terms of good market prices and low transaction costs, but I see a lot of potential out there. The keys for interested landowners are 

Making agricultural and forest land management decisions while considering the full range of options

Avoiding long term contracts at low prices 

Staying abreast of political processes that may shift the cost of society wide goals on you with little compensation




Any Questions?

stewart@nature.berkeley.edu
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