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Webinar objectives:

@ Review the 25x’25 Carbon Work Group’s
biological sequestration recommendations of the
American Clean Energy and Security Act (ACES)

@ Provide an update on the economic analysis
study that 25x°25 has commissioned with the
University of Tennessee

@ Discuss the outlook for action on climate
legislation in the Senate
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Session Leaders

@ Nathan Rudgers, chair, 25x'25 Carbon Work Group
@ Jeffrey Frost, 25x'25 carbon advisor

@ Burton English, professor & research coordinator,
University of Tennessee Department of Agricultural

Economics

B Ernie Shea, 25x’25 project coordinator
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Webinar Procedures

[]

Lines will be muted during presentations (*96) to
minimize background noise

For presenters and Q&A, unmute by pressing *6

Will take questions following each presentation
and also at the end of the session

To ask a question, either press *6 to unmute or
use the comment feature to submit a written
guestion
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_Biological Sequestration
Recommendations
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Jeffrey Frost
25x’25 Carbon Advisor
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Critical Biological Sequestration Offset
Program Issues in HR 2454

= Duration (permanence)
= Contract Duration
= RIsk Immunization

=2 Risk Management Behind the Registry
(RMBR)

= Fungibility
= Cost Containment
= Adjunct Issues
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OFFSET SOLUTIONS
FOR THE CAP AND TRADE MARKET
(Depiction by 25x25)
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Environmentally Acceptable Duration
(Permanence)

Instead of asking for permanence, the legislative
language must specify a finite, environmentally
acceptable duration period (a certain number of
years) for biological sequestration projects.
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Contract Duration

Under a system of contracted duration, the
legislation must allow contract lengths to be
either the full period or sub portions such as 5
year terms. Note that this is NOT a term offset.
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Offset Buyer & Seller Risk Immunization

Legislative language must be altered to fully
Immunize both offset sellers and buyers from all
conseguences of unintentional reversals and of
leakage. The central, pooled risk management
function will manage all risks without subsequent
conseqguences for either the buyers or sellers. It
IS understood that the offset program must
Include a mechanism to hold offset providers
accountable for any and all intentional reversals.
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Risk Management Behind the Reqistry
(RMBR)

To achieve seller and buyer risk immunizations,
offsets must be credited by the program
Administrator at a discounted rate (lower
payment rates or lower offset crediting rates
both can work). The discount is the source of
funds to manage all pooled risks. The discount
rate will cover these pooled risks: unintentional
reversals, leakages, and temporal adjustments
for contract periods less than the full
environmentally acceptable duration contract
period.
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Offsets and Allowances Fungibility

The legislative language must be reflect the
Intention that all offsets are fully fungible with
each other and with allowances. This affirmative

declaration of fungibility is ful
and possible because of the

y consistent with
RMBR system of

pooled risk management anc
Immunization for both sellers

the related risk
and buyers of

offsets. Note that offsets, once issued by the
registry, which is after RMBR, can be serial
numbered, but must not convey any association
with the underlying source project.
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Program Cost Containment

Program cost containment must be an explicit
objective and can be addressed, at a minimum,
In the areas of central risk management
(RMBR), risk iImmunization, market transaction
costs (fungibility), and offset protocol
requirements (for operating practices, data
collection, reporting, and verification).
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Adjunct Issues

25x'25 Carbon Work Group Recommendations for Improvements to the American Clean Energy Security Act of 2009

Issue - Significance * | Problem Categor =! Potential Negative Consequences |~ Possible Solution -
sequestration #1 - permanence "permanence" is an operational non-starter Critical precludesssignificant offset volumes environmentally acceptable duration
sequestration #2 - term offsets an operational failure (tCER)in the past Critical high system and transaction costs; low offset revenues|contracted duration; permanence=X years
sequestration #3 - offset prices needs ag & forestry self-education Critical unrealistic expectations model expected prices on simple assumptions
sequestration #4 - risk management how risksinsured, who is responsible Critical systemic failure as consequence of risk overhead/cost |risk management behind the registry (RMBTR)
sequestration #5 - reversals how reversal risks are accounted for Critical systemic failure as consequence of risk overhead/cost [buyer & seller risk adjusted immunization
sequestration #6 - offset fungibility w/allowances, other offsets |trading market effectiveness and cost Critical transaction cost overhead immobilizes market risk management behind the registry (RMBTR)
allowance distributions transitional assistance if low offset potential Important lack of political support from ag&forestry subsectors |allocated allowance share
allowance distributions biofuels value chain partnersseek help Important raises cost of liquid biofuels vis-a-vis other sectors allocated allowance share
allowance distributions bio-based product partners seek help Important raises costs vis-a-vis petro chemical sources allocated allowance share
allowance distributions or other support small landowner eligibility: carbon; electricity [Important failure to include small landholders' contributions various bills; definitions;
additionality and baselines balance between rigor and offset quantity Important eliminates supplemental reductions or allows bogus |appears about right as is
connection between renewable energy and low-carbon future |loss of C&T support by sector members Important lack of political support from ag&forestry subsectors |better articulation of the interconnections
crediting periods incentivize and maximize reductions Important unintended consequences; reversals, under investing |retain W-M renewable crediting periods
early actors not disadvantaged (post 1.1.2012) makes all supplemental reductions eligible Important potential for unintended consequences fix may not be needed; additionality related.
early offset supply (1.1.09-12.31.2011) sets eligibility and determines early supply Important failure to build offset supply in early years needs specifications
exchange for early offset credits (1.1.2001-12.31.2008) sets period reward level and eligibility Important uncertain eligibility; financial reward size may be need to just wait
land use change confusion will cap and trade push land into forestry Important potential cost structure shifts for food and livestock |clarification of consequences of W-M, other
management of carbon trading markets, especially derivatives [market pricing should reflect supply & demand |Important markets may be driven by speculative forces regulatory control of even OTC trading;
project type eligibility positives list inclusion of all valid practice types Important early years of cap and trade do not allow valid projects|substitute "will include" for "such as"
allowance distributions to avoid deforestation; Minor deforestation finance permanent conservation easements
domestic offset parity for strategic reserve allows domestic level playing ground Minor domestic offsets displaced by international parity for both types
performance standards and CH4 uncapped sectorsrequired to reduce Minor uncompensated mandatory reductions clarify that ag CH4 exempt as written
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'Economic Analysis

P s

Burton English
University of Tennessee
Department of Agricultural Economics
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Providing Solutions to Climate
Change through the Proposed
Goals of 25 X 25

Burton C. English
Daniel G. De La Torre Ugarte
Kim Jensen
Chad Hellwinckel
Christopher Clark
Tris West -- ORNL

The University of Tennessee
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Overall Objective

« Estimate the agricultural and forest impacts of
meeting 25 x '25 goals along with analyzing the
Impacts of the current cap and trade proposal.

The University of Tennessee
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Time Frame
Clock Started August 1, 2009

Phase 1: Analysis of Impacts of the
Legislative Proposals on the
agricultural sector (45 days),

Phase 2. The Economic Impact
Analysis (75 days),

Phase 3. Incorporation of the Forest
Sector (105 days),

Phase 4. Meeting 25 X 25 goals
Including the State by State
Economic Analysis (150 days)
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Scenarios Proposed to be
analyzed for all Phases

1. Baseline USDA extended to 2030 Baseline No pasture conversion

2. Ag Carbon Regulated EISA included with carbon 1. Baseline Pasture conversion allowed
capped at some level along 2. Higher Yield 1.With AUM replacement
with other EPA type Assumption 2.Without AUM replacement
restrictions

3. Liberal Ag Offsets Cap and trade Legislation 1. Baseline Pasture conversion allowed
with RES and EISA /High 2.  Higher Yield 1.With AUM replacement
energy Costs with as many Assumption 2.Without AUM replacement
offsets as can be modeled

4. Some Ag Offsets Cap and trade Legislation 1. Baseline Pasture conversion allowed
with RES and EISA/ High 2. Higher Yield 1.With AUM replacement
energy Costs with those Assumption 2.Without AUM replacement
offsets included in the CCX

5. No Ag Offsets Cap and trade Legislation 1. Baseline Pasture conversion allowed
with RES and EISA /High 2.  Higher Yield 1.With AUM replacement
energy Costs with no offsets Assumption 2.Without AUM replacement

a Each of the yield and livestock assumption combinations will be run for scenarios 2 through 5.

The University of Tennessee |4
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Offsets Defined

Type of Offset Liberal Conservative No Ag

Offsets

No till and conservation till offsets X X
Switchgrass offsets X
Poplar and willow offsets X
Grasslands offsets X
Afforestation X X
offsets
Methane offsets X X
Residue harvesting can deplete X X
SOC
Fertilizers exempt from carbon cost X X X
Increases
The University of Tennessee
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POLYSYS

« atool used to understand the implications of a policy change upon US
agriculture, given our understanding of the way agriculture works and is
interrelated to the global and national economy.

ERS Livestock Model
Beef Pork

Turkeys Broilers

Sovbheans The University of Tennessee
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USDA Baseline (extended)

USDA Basline

Corn 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16
Planted acres (Mil) 80.90 81.60 80.50 81.00 82.00 84.00 84.50 85.00 85.00 85.00 84.50 84.50
Harvested acres 73.60 74.30 73.20 73.70 74.70 76.70 77.20 77.70 77.70 77.70 77.20 77.20
Yield/harvested acre 160.40 148.40 147.70 149.50 151.30 153.10 154.90 156.70 158.50 160.30 162.10 163.90
Exports 1,814 2,000 2,100 2,025 2,075 2,100 2,125 2,175 2,225 2,275 2,325 2,375
Farm price 2.06 1.80 2.00 2.20 2.45 2.55 2.60 2.60 2.60 2.55 2.60 2.60
Net returns (per ac) 197.05 135.40 124.44 125.37 164.79 182.16 192.15 194.51 197.01 191.54 202.15 204.73

% % National Demands, Prices,

Reglnal Acreage and Production Exports and Government Payments
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(305 Linear Programming Models) (Elasticities for price and export response)

Simulate Change
Demand, Exports, Land Availability, etc.

POLYSYS Regional Output POLYSYS National Output

Annual Prices, production,
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Land Use Module

« Create regional linear programming models
— Solves at county level (3111 regions).
— Includes all tillage management options for each crop.
— Using actual acreage (not potential change).
— Annual iteration use with previous year’s solution (not
baseline).

« Each LP has 27 activities (9 crops, 3 tillages
each) and 75 constraints (maximum and
minimum constraints for each tillage, crop total
and a county acreage total).

* Net present value is figured for all activities, with
an annual carbon incentive included.
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EIA Energy Projections
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Results from the study will
iInclude the following:

Acreage devoted to each of the major crops (corn, sorghum, barley, wheat,
rice, soybeans and cotton), hay and alfalfa, CRP and idled land in form of
cropland pasture and any "energy crops";

Production levels of the major crops, and livestock and poultry (beef, hogs,
mutton and lamb, broilers, turkeys, eggs and milk);

Production and use of major byproducts of the energy crops (e.g., soybean
oil, soybean meal, DDGS, etc.);

Price for the major crop, livestock and byproduct commodities;
Net farm income;

Impacts to the nation’s and each state’s economy as a result of a mature
renewable energy sector and the results of those impacts on economic
activity, employment, value-added, and taxes;

Environmental impacts including soil erosion, carbon sequestration, and
carbon emission;

Embodied energy requirements; and
Benefit/cost imposed by cap and trade policies to the agricultural sector.
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Change In Prices

Though Simulation Period at $125 per ton Carbon.

2010 2015 2020 2025

Corn

Baseline 3.55 3.35 3.37 3.19

Simulation 3.67 3.4 3.45 3.29

% Change 3.4% 1.5% 2.4% 3.1%
Soybeans

Baseline 7 6.75 6.68 6.46

Simulation 6.91 6.77 6.77 6.56

% Change -1.3% 0.3% 1.3% 1.5%
Wheat

Baseline 4.35 4.55 4.42 4.31

Simulation 4.48 4.66 4.55 4.44

% Change 3.0% 2.4% 2.9% 3.0%
Cotton

Baseline 0.57 0.56 0.616 0.621

Simulation 0.573 0.563 0.621 0.626

% Change 0.5% 0.5% 0.8% 0.8%
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Total Direct Energy Consumption
Crop Agriculture, 2015

Energy BTU's
[ ] 0.000000000

I:l up to 5 billion

- up to 25 billion
[ up to 50 billion
- up to 100 billion
- up to 150 billion
- up to 250 billion
I over 250 biliion

The University of Tennessee
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Total Direct Carbon Emissions
Crop Agriculture, 2015
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Questions

The University of Tennessee
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~Senate Outlook

Nathan Rudgers
25x’25 Carbon Work Group
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Path Forward

@ ACES platform for Senate action
= Multiple committees have jurisdiction
B Environment & Public Works was to have rolled out a bill

@ Health care reform now top Congressional and
Administration priority; its future will largely determine
path forward on climate legislation

B Slow recovery from current recession a complicating
factor
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Unresolved Issues

Costs and impacts to economy

Size of emission reductions

Action absent commitments from developing countries
Allocation of allowances

RES

Transmission

Definition of eligible biomass

O 0O 0 0 O O O O

Indirect land use issues and...........
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Points to Remember

O 0O O O

We are on a glide path to a low carbon energy future
Multiple drivers for change
Regulatory solution looming if Congress falls to act

Ag and forestry are well positioned to deliver solutions to
climate change

What do we need to provide GHG reduction services?

25x’25 Webinar



=
25x25

AMERICA'S
ENERGY FUTURE

WWW.25X25.0rg

25x'25 Webinar



