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ABSTRACT 
This report is designed to develop and disseminate to members of the Electric Power Research 
Institute (EPRI), the public at large, and participants in the world’s evolving carbon markets a set 
of lessons learned about the aggregation of individual greenhouse gas (GHG) emissions offset 
projects into larger, organized configurations that can yield large-scale GHG emissions offsets. 
Aggregation puts together geographically and/or temporally dispersed activities that reduce 
emissions in a similar manner to streamline the process of qualifying and quantifying emissions 
offsets. 

This report examines approaches used by existing and evolving offset programs to facilitate 
offset project aggregation. It focuses on major existing offsets standards and aggregation 
approaches, including the United Nations’ Clean Development Mechanism’s Programme of 
Activities, the Verified Carbon Standard’s grouped projects, the Climate Action Reserve’s 
forestry protocol aggregation guidelines, the American Carbon Registry’s aggregation guidelines 
for forestry projects, the Chicago Climate Exchange’s soil conservation protocol, and the Alberta 
Offset System’s tillage systems protocol. 

In addition, the report examines business models that offset project developers have employed to 
replicate one project type in order to streamline the process of generating offsets without the 
need to rely on a specific methodology for aggregation. The report also discusses options for 
sectoral crediting, an approach that seeks to reward specific economic sectors in specific regions 
if they exceed sectoral GHG emissions targets. Finally, key lessons learned are summarized, 
including: 

1. Reduce Risk: Aggregation can help reduce financial and other risks to offset project 
participants and can help aggregators finance the capital costs of offset activities. 
Aggregators can incentivize large-scale participation in their programs by reducing the 
project performance risk faced by landowners by paying them to implement specific 
practices that reduce GHG emissions at standard practice-based rates.  

2. Consider Aggregation Upfront: Aggregation can fundamentally change the approaches used 
to qualify and quantify an offset project. Aggregation may enable “proportional 
additionality” assessments and modeling approaches to quantifying offsets that cannot be 
used for stand-alone projects. Offset programs may want to consider integrating aggregation 
guidelines more closely into new offset protocols at the time they are initially developed, 
rather than simply adding on aggregation guidelines as an addendum to new or existing 
protocols.  

3. Simplify Protocols: Simplified, standardized offset accounting and verification protocols can 
enable aggregation. Performance standards, practice-based offset crediting rates, regional 
data, and simplified approaches to address permanence and leakage can reduce carbon 
market risks for all participants and speed up the development of large quantities of offsets.  

Keywords 
Aggregation    Carbon market    Climate change 
Global climate change  Greenhouse gas emissions   Offsets 
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GLOSSARY OF TERMS 
ACR Winrock International’s American Carbon Registry. 

BAU Business As Usual. 

CAR The Climate Action Reserve. Previously the California Climate Action Registry. 

Clean Development 
Mechanism (CDM) 

A provision described in Article 12 of the Kyoto Protocol that allows tradable credits, 
called CERs, to be generated by emissions reduction projects in developing 
countries that can be used by industrialized countries for compliance with their 
Kyoto commitments. 

CDM Executive Board 
(EB) 

The executive body that is charged by the COP to oversee the operation of the 
CDM. 

Certified Emission 
Reduction (CER) 

An emissions offset credit issued by the Clean Development Mechanism program to 
qualifying emissions reduction projects.  

Coordinating Entity A Coordinating Entity is the aggregation entity that oversees the implementation of 
a PoA. 

Conference of the 
Parties (COP) 

The main operational body of the UNFCCC, representing all countries that have 
ratified the United Nations Framework Convention on Climate Change. It meets 
annually. COP15 was held in Copenhagen, Denmark in December 2009. 

CPA CDM Program Activities, part of a PoA.  

CRT Climate Reserve Tonnes. Offset credits issued by the Climate Action Reserve 
program.  

Emission Reduction 
Unit (ERU) 

An emissions offset credit issued by the U.N. Joint Implementation program to 
qualifying emissions reduction projects.  

EUA European Union (emissions) allowance in the EU Emissions Trading Scheme. 

EU ETS European Union Emissions Trading Scheme. 

GHG Greenhouse gas. This term usually is used to refer to the collection of all six types 
of GHGs regulated by the Kyoto Protocol (CO2, CH4, N2O, SF6, PFCs and HFCs) 

IPCC The United Nations Intergovernmental Panel on Climate Change.  

Joint Implementation 
(JI) 

A provision described in Article 6 of the Kyoto Protocol that allows tradable offset 
credits called ERUs to be generated by emissions reduction projects in Annex B 
(industrialized) countries that can be used by Annex B countries for compliance with 
their Kyoto commitments. 

Kyoto Protocol (KP) A protocol under the UNFCCC where, inter-alia, industrialized countries took on 
binding commitments to reduce their GHG emissions in a first commitment period, 
2008-2012. 

PoA Program of Activities in the Clean Development Mechanism.  

UNFCCC United Nations Framework Convention on Climate Change – the multilateral 
environmental agreement to address the risk of global climate change. 

VCSA Verified Carbon Standard Association. The VCS is the offset program standard 
operated by the VCSA.  

 





 

ix 
 

TABLE OF CONTENTS 
1 INTRODUCTION TO OFFSETS ...........................................................................................1-1 

Background on Offsets .......................................................................................................1-2 
Offset Markets ..............................................................................................................1-4 

United Nations’ Clean Development Mechanism (CDM) .........................................1-4 
California Carbon Market ........................................................................................1-5 

Voluntary Market ..........................................................................................................1-7 
The Future of Offsets ....................................................................................................1-8 

EPRI’s Interest in Aggregation ......................................................................................... 1-10 
Report Methodology ......................................................................................................... 1-11 

2 IMPORTANCE OF AGGREGATION ....................................................................................2-1 

Aggregation Reduces Transaction Costs ...........................................................................2-1 
Aggregation Enables Geographically Dispersed Emissions Reductions .............................2-3 
Aggregation Enables Temporally Dispersed Reductions ....................................................2-4 

3 CHALLENGES TO AGGREGATION ....................................................................................3-1 
Introduction ........................................................................................................................3-1 
Distributed Nature of Aggregated Projects .........................................................................3-1 
Site Owner Outreach ..........................................................................................................3-2 
Contracts ............................................................................................................................3-2 
Protocol Procedures ...........................................................................................................3-3 
Enforcement .......................................................................................................................3-3 
Market Immaturity ..............................................................................................................3-4 
Regulatory Uncertainty .......................................................................................................3-4 

4 PROGRAMMATIC APPROACHES TO AGGREGATION .....................................................4-1 

Introduction ........................................................................................................................4-1 
Clean Development Mechanism’s Programme of Activities ................................................4-1 

Background ..................................................................................................................4-1 
How a Program of Activities (PoA) Works .....................................................................4-1 
Differences between PoAs and “bundling” under the CDM ...........................................4-3 
Barriers to PoA Development .......................................................................................4-4 

Verifier Liability for Erroneous Inclusion ..................................................................4-4 
Ambiguous CPA Additionality Rules .......................................................................4-4 

Current Pipeline of PoA Projects ..................................................................................4-5 
Lessons Learned ..........................................................................................................4-7 

Verified Carbon Standard Grouped Projects ......................................................................4-8 
Background ..................................................................................................................4-8 
How Grouped Projects Work ........................................................................................4-8 
Grouped Project Pipeline ..............................................................................................4-8 
Lessons Learned ..........................................................................................................4-9 

Climate Action Reserve Forestry Aggregation Guidelines ..................................................4-9 



 

x 

Background ..................................................................................................................4-9 
How the Protocol Works ............................................................................................. 4-10 

Reduced Statistical Stringency for Inventories from Aggregated Projects ............. 4-10 
Less Verification ................................................................................................... 4-10 
Cost Implications .................................................................................................. 4-11 

Role of the Aggregator ............................................................................................... 4-12 
Role of the Landowner ............................................................................................... 4-13 
Business Model Example ........................................................................................... 4-13 
Lessons Learned ........................................................................................................ 4-14 

American Carbon Registry’s Forest Carbon Project Standard Guidelines for Aggregated 
Projects ............................................................................................................................ 4-15 

How the ACR Aggregation Protocol Works ................................................................. 4-15 
Roles of the Landowners and the Aggregator ............................................................. 4-15 
Business Model Example ........................................................................................... 4-15 
Lessons Learned ........................................................................................................ 4-16 

5 BUSINESS MODEL APPROACHES TO AGGREGATION ..................................................5-1 

Introduction ........................................................................................................................5-1 
Chicago Climate Exchange’s Soil Carbon Protocols...........................................................5-1 

Background ..................................................................................................................5-1 
How the Protocol Works ...............................................................................................5-2 

Permanence ...........................................................................................................5-2 
Additionality ............................................................................................................5-2 
Monitoring and Crediting .........................................................................................5-2 
Verification ..............................................................................................................5-3 

Role of the Aggregator .................................................................................................5-3 
Role of the Landowner .................................................................................................5-3 
Lessons Learned ..........................................................................................................5-3 

Alberta Offset System Tillage Systems Protocol .................................................................5-4 
Background ..................................................................................................................5-4 
How the Protocol Works ...............................................................................................5-5 

Permanence ...........................................................................................................5-5 
Additionality ............................................................................................................5-5 
Monitoring and Crediting .........................................................................................5-5 
Verification ..............................................................................................................5-6 

Role of the Aggregator .................................................................................................5-6 
Lessons learned ...........................................................................................................5-6 

Ducks Unlimited Avoided Grassland Conversion ................................................................5-7 
Background ..................................................................................................................5-7 
How it Works ................................................................................................................5-8 

Additionality ............................................................................................................5-8 
Quantification ..........................................................................................................5-8 



 

xi 
 

Role of the Aggregator .................................................................................................5-9 
Role of the Landowner .................................................................................................5-9 
Lessons Learned ..........................................................................................................5-9 

AgCert Anaerobic Digestion ............................................................................................. 5-10 
Background ................................................................................................................ 5-10 
How it Works .............................................................................................................. 5-10 
Role of the Aggregator ............................................................................................... 5-11 
Role of the Farmer...................................................................................................... 5-11 
Lessons Learned ........................................................................................................ 5-11 

6 GOVERNMENT APPROACHES ..........................................................................................6-1 
Introduction ........................................................................................................................6-1 
International Sectoral Programs .........................................................................................6-1 

NAMAs ...................................................................................................................6-2 
No-lose sectoral crediting .......................................................................................6-3 
Sectoral CDM .........................................................................................................6-4 
Selected issues and challenges ..............................................................................6-5 

Lessons Learned ..........................................................................................................6-5 
Domestic Sectoral Programs ..............................................................................................6-6 

7 BUYERS’ PERSPECTIVES ON AGGREGATION ................................................................7-1 

Introduction ........................................................................................................................7-1 
Acquiring Offsets ................................................................................................................7-2 
Market Perspectives ...........................................................................................................7-3 
Implications for Aggregation ...............................................................................................7-4 

8 LESSONS LEARNED ...........................................................................................................8-1 

Introduction ........................................................................................................................8-1 
Lesson #1 – Programs that reduce individual participants’ exposure to carbon market risks 
can increase participation ...................................................................................................8-1 

Business Model #1 – Aggregator finances participants’ activities .................................8-2 
Business Model #2 – Aggregator eliminates regulatory, project performance, and carbon 
price risks .....................................................................................................................8-3 

Lesson #2 - Simplified, standardized protocols help to enable large-scale participation in 
aggregation programs ........................................................................................................8-4 
Lesson #3 - Successful aggregation models build upon existing relationships ...................8-5 
Lesson #4 - Aggregation can make it possible to use new, innovative methods to quantify 
offsets and assess additionality ..........................................................................................8-6 

Example #1 - Aggregation increases the accuracy of modeling approaches that may be 
used to quantify offsets .................................................................................................8-6 
Example #2 - Aggregation could enable proportional additionality assessments ..........8-8 

Lesson #5 - Aggregation facilitates project financing ..........................................................8-9 
Next Steps ....................................................................................................................... 8-10 
 



 

xii 

A APPENDIX A: COOL NRG CUIDAMOS CFL POA ............................................................. A-1 
Overview ........................................................................................................................... A-1 
Business model ................................................................................................................. A-2 
Method of Aggregation ...................................................................................................... A-2 
Barriers ............................................................................................................................. A-3 
Current Status ................................................................................................................... A-4 
Lessons learned ................................................................................................................ A-4 

B APPENDIX B: SADIA BRAZIL SWINE DIGESTERS POA ................................................. B-1 
Overview ........................................................................................................................... B-1 
Business model ................................................................................................................. B-1 
Method of Aggregation ...................................................................................................... B-3 
Barriers ............................................................................................................................. B-3 
Current Status ................................................................................................................... B-4 
Lessons learned ................................................................................................................ B-4 

C APPENDIX C: NORTH DAKOTA FARMERS UNION CCX SOIL CARBON ....................... C-1 
Overview ........................................................................................................................... C-1 
Business Model ................................................................................................................. C-2 
Method of Aggregation ...................................................................................................... C-2 

Permanence ................................................................................................................ C-3 
Additionality ................................................................................................................. C-3 
Monitoring and Crediting ............................................................................................. C-3 
Verification .................................................................................................................. C-4 
Barriers ........................................................................................................................ C-4 

Current Status ................................................................................................................... C-5 
Lessons Learned ............................................................................................................... C-5 

D APPENDIX D: DUCKS UNLIMITED GRASSLAND CONVERSION.................................... D-1 

Overview ........................................................................................................................... D-1 
Business Model ................................................................................................................. D-2 
Method of Aggregation ...................................................................................................... D-3 
Barriers ............................................................................................................................. D-5 
Current Status ................................................................................................................... D-5 
Lessons Learned ............................................................................................................... D-6 

E APPENDIX E: AGCERT CDM PROJECT BUNDLING ....................................................... E-1 
Overview ........................................................................................................................... E-1 
Business Model ................................................................................................................. E-3 
Method of Aggregation ...................................................................................................... E-4 
Barriers ............................................................................................................................. E-4 
Current Status ................................................................................................................... E-6 
Lessons Learned ............................................................................................................... E-6 



 

xiii 
 

F APPENDIX F: UNITED STATES DEPARTMENT OF AGRICULTURE CONSERVATION 
RESERVE PROGRAM ........................................................................................................... F-1 

Overview ........................................................................................................................... F-1 
How the Program Works ................................................................................................... F-1 

General Sign-up .......................................................................................................... F-2 
Continuous Sign-up ..................................................................................................... F-2 

Program Monitoring ........................................................................................................... F-2 
Enrollment ......................................................................................................................... F-3 
Barriers ............................................................................................................................. F-4 
Current Status ................................................................................................................... F-4 
Lessons Learned ............................................................................................................... F-4 

G APPENDIX G: REFERENCES ............................................................................................ G-1 

 

 





 

1-1 

1  
INTRODUCTION TO OFFSETS 
Greenhouse gas (GHG) emissions offsets can significantly reduce the costs to companies and 
society as a whole to comply with climate policies that require reductions in GHG emissions, 
such as GHG cap-and-trade programs.   

While the hot debate in the last Congress over development a national GHG cap-and-trade 
program has cooled, and climate policy is not now at the forefront of federal policymaking, new 
GHG cap-and-trade programs continue to evolve in both the U.S. and internationally.  If the U.S. 
decides to take broader action in the future to mitigate climate change, policy discussions once 
again may focus on implementing a GHG cap-and-trade program combined with a large-scale 
GHG emissions offsets program. The compliance flexibility afforded by these programs, and the 
economic incentives they create to identify and implement low-cost emissions reductions, have 
the potential to reduce significantly the costs to achieve emissions limitations.     

The EU Emissions Trading Scheme (EU-ETS) – the world’s largest cap-and-trade program – 
continues to operate across 27 EU nations, and is poised to complete its Phase 2 program in 
2012, and transition to its Phase 3 for the 2013-2020 period.  Recently, California introduced 
final regulations to govern the state’s new GHG cap-and-trade and offsets programs that start on 
January 1, 2012.  Internationally, the Australian parliament recently adopted the Carbon Farming 
Initiative (CFI) – a federal offsets program focused on agricultural and forestry activities, and the 
Australian House recently passed legislation to implement a national cap-and-trade program 
starting in 2013. Finally, the Western Climate Initiative (WCI) continues to move forward 
towards adopting a regional GHG cap-and-trade program with offsets in North America 
comprised of four states and provinces that could take effect in 2013, including California, 
British Columbia, Ontario and Quebec.  

Economic modeling of recent climate legislation concluded that offsets would be a key 
compliance instrument and an important source of cost containment.  In its analysis of the 
American Clean Energy and Security Act (ACES; H.R. 2454), the U.S. Environmental 
Protection Agency (EPA) estimated that if international offsets were not available, allowance 
prices would be 54% to 148% higher than in its “core” scenario1 in which offsets were assumed 
to be plentiful, available and relatively inexpensive (on the order of $15per metric ton of carbon 
dioxide equivalents in 2020).2 Analyses by the Energy Information Administration3 (EIA), the 
Congressional Budget Office4 (CBO), and other entities have reached similar conclusions. In 
                                                      
 
1 “Supplemental EPA Analysis of the American Clean Energy and Security Act of 2009, H.R. 2454 in the 
111th Congress: Appendix,” U.S. Environmental Protection Agency, January 29, 2010, p. 59.  
2 “Supplemental EPA Analysis of the American Clean Energy and Security Act of 2009, H.R. 2454 in the 
111th Congress,” U.S. Environmental Protection Agency, January 29, 2010, p. 19.  
3 “Energy Market and Economic Impacts of H.R. 2454, the American Clean Energy and Security Act of 
2009,” Energy Information Administration, Office of Integrated Analysis and Forecasting, U.S. Department 
of Energy, Washington, DC 20585, August 2009. 
4 “The Use of Offsets to Reduce Greenhouse Gases,” Economic and Budget Issues Brief, Congressional 
Budget Office, August 3, 2009. 
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addition, analysis of ACES conducted by EPRI for PacifiCorp5 also concluded that allowance 
prices would increase dramatically if lower volumes of offsets were available than were allowed 
by the bill.6  

Offsets reduce compliance costs because they increase the supply of abatement options available 
to meet a given compliance obligation. Robust offset supplies help to dampen the price of both 
emission allowances and offsets for all market participants because they are close substitutes. 
Although offsets have the potential to yield significant cost savings to entities required to comply 
with emissions reductions and the economy overall, both domestic and international offset 
supplies are expected to be far more limited than assumed in EPA’s “core” scenario and other 
public analyses. 7  

As the project developers, financiers, and offset buyers gain experience in voluntary, pre-
regulatory, and regulatory carbon markets, however, they are realizing it will be very difficult to 
create GHG emissions offsets on a project-by-project basis at the large scale likely to be needed 
in the early years of the implementation of a state or federal cap-and-trade program in the United 
States. This report examines the important role offset project aggregation can play in helping to 
generate an abundant supply of offsets that can reduce GHG emissions and provide needed cost 
containment in a future state or federal, domestic GHG cap-and-trade system.  

Aggregation is an approach designed to group geographically or temporally dispersed activities 
that reduce GHG emissions in a similar manner to streamline the processes of qualifying and 
quantifying those activities as GHG emissions offsets. In practice, this means combining 
individual projects that reduce less than 100 metric tons of carbon dioxide equivalent (mtCO2e) 
per year into a single aggregated project that may deliver 10,000 mtCO2e or more per year to 
reduce transaction costs and meet expected demand from compliance offset buyers. This report 
examines existing project aggregation models, with a focus on different methods that have been 
used to balance environmental integrity and offset quality with creation of an efficient 
aggregation system that can deliver large offset supplies and concomitant economic benefits.. 

This chapter provides background on GHG emissions offsets and the key roles they can play in 
“voluntary” and regulatory carbon markets.  

Background on Offsets 
As concern about climate change gathered momentum in the 1990s, it became clear that multiple 
strategies would be necessary to reduce GHG emissions to a level necessary to stabilize the 
climate.   

Electric companies and other “covered entities” who may face future mandatory carbon 
reduction constraints can choose between three basic strategies to achieve necessary emissions 
reductions: (i) Reduce emissions internally at their own power plants and other emission sources 
by implementing technological upgrades and/or behavioral changes; (ii) Buy emissions 
allowances in the market as part of a GHG cap-and-trade program; and, (iii) Buy or develop 
                                                      
 
5 PacifiCorp is a subsidiary of MidAmerican Energy Holding Company. 
6 Corporate Carbon Strategy and Procurement of Greenhouse Gas Emissions Offsets for Compliance 
with Mandatory Carbon Constraints, EPRI, Palo Alto, CA: 2010. 1019911, p. 2-5.  
7 Ibid., p. 2-5.  
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qualifying GHG emissions offsets.8 An offset represents the reduction, removal, or avoidance of 
GHG emissions from a specific project activity that is used to compensate for GHG emissions 
occurring elsewhere.  

More specifically, GHG emissions offsets are emission reductions created by projects and 
activities at emission sources, and in economic sectors, not covered by a GHG emissions trading 
program’s fixed emissions cap. These sources and activities may be located either within or 
outside the geographic jurisdiction of the trading program. Emission reduction projects (often 
called “offset” projects) reduce GHG emissions and create offset “credits” that regulated parties 
required to limit their emissions, such as electric companies, potentially can use to comply with 
GHG emissions targets. 9  

There are several design criteria used to determine if an offset is equivalent to an on-site 
emission reduction. Although the weight and number of criteria differ among different buyers 
and across different offset standards, the core offset criteria are: 

• Real – Offset projects must result in actual net GHG emissions reductions. . 
• Additional – Emission reductions or increases in sequestration must be incremental to 

“business-as-usual” (BAU) activities by exceeding legal and regulatory mandates and 
overcoming common practices, financial, technical, institutional and/or other barriers that 
impede offsets from being implemented. 

• Quantifiable. Offsets are calculated as the difference between the GHG emissions levels 
emitted after an offset project has been implemented and a baseline level of emissions to be 
expected in the “no-project” case. Accurate quantification requires a realistic baseline, which 
is designed to represent “BAU” GHG emission levels, and detailed measurements, 
calculations, and modeling to determine emission levels in the “project case.” Typically, 
emissions reduction calculations must address leakage, which is defined as any increase in 
emissions outside the project area that may occur as a result of an offsets project. 

• Verifiable. Emissions reductions associated with an offsets projects typically must be verified 
by a qualified third party who must confirm offset project performance using transparent and 
broadly accepted procedures such as site visits, equipment inspection, and documentation 
reviews. 

• Clear Title. Emission reductions associated with an offset project must be documented and 
backed up by clear and uncontested contractual or government assignment of title. 
Otherwise, there may be a risk that emissions reductions associated with an offsets project 
could be counted more than once and potentially claimed by multiple entities. 

• Permanent. Offset projects that are based on terrestrial sequestration of CO2, such as forest 
carbon projects, require safeguards to prevent or compensate the atmosphere for intentional 

                                                      
 
8 For a discussion of options to reduce GHG emissions in the U.S. electric sector, please refer to 
Corporate Carbon Strategy and Procurement of Greenhouse Gas Emissions Offsets for Compliance with 
Mandatory Carbon Constraints, EPRI, Palo Alto, CA: 2010. 1019911. 
9 For additional information about existing GHG offsets programs and the key role GHG offsets play in 
GHG cap-and-trade regulatory programs, please see A Comprehensive Overview of Project-Based 
Mechanisms to Offset Greenhouse Gas Emissions. EPRI, Palo Alto, CA: 2007. 1014085.  



 

1-4 

or unintentional reversals (e.g., forest fires, disease) that may result in the release of 
sequestered CO2 into the atmosphere.  

Offsets can be purchased in the so-called “voluntary” carbon market to mitigate an unregulated 
entity’s carbon footprint or in a “regulatory” or “compliance” market to be applied to a regulated 
entity’s obligation to reduce emissions to meet a carbon cap. The next section of this report 
describes the differences between the regulatory and voluntary carbon markets and offsets.  

Offset Markets 
GHG emission offsets are transacted in both regulatory and voluntary carbon markets. In the 
voluntary, pre-regulatory buyers appear to comprise half of the offset market.10 The motivations 
of both regulatory and pre-regulatory buyers are similar. Both types of entities typically purchase 
offsets that can be applied against a CO2 emissions cap, and which can help to lower entity’s 
expected compliance costs. In addition, many pre-regulatory buyers have been pursuing a 
“learning by doing” strategy, and have executed pilot transactions in advance of future 
compliance obligations to develop necessary internal corporate systems and infrastructure to 
support future emissions trading activities. Some pre-regulatory buyers also appear to be buying 
offsets as a financial hedge in anticipation of future climate policy. These pre-regulatory buyers 
face the risks of not knowing whether the offsets they purchase eventually will be recognized 
under a future cap-and-trade system, when the offsets might be recognized, and what compliance 
cost implications might derive from these purchases. The United Nations Clean Development 
Mechanism (CDM), the California pre-compliance offset market, and domestic voluntary market 
standards are profiled below to illustrate these different offset market segments.  

United Nations’ Clean Development Mechanism (CDM) 
The CDM is one of three flexible mechanisms in the Kyoto Protocol, which established GHG 
emissions reduction targets among developed countries relative to a 1990 emissions baseline 
level.11 The CDM is the world’s oldest and largest GHG emissions offset program, and remains 
a key benchmark for comparing and assessing the operations of other offset programs and 
developing new ones. The CDM was designed to assist participating developing countries to 
achieve sustainable development, to contribute to the stabilization of GHG concentrations in the 
atmosphere at a level that would prevent dangerous anthropogenic interference with the climate 
system, and to assist industrialized countries achieve compliance with their emission reduction 
targets. To date, the CDM has stimulated billions of dollars in investment in offsets called 
Certified Emission Reductions (CERs).  

The CDM is a “bottom-up,” “project-based” offset program. In practice, this means a proponent 
for an individual offset project must develop a specific Project Design Document (PDD) and 
develop or apply a specific offset accounting methodology, earn the approvals of the host 
country government and a qualified independent auditor to submit the project to the CDM to be 
                                                      
 
10 Building Bridges: State of the Voluntary Carbon Markets. Ecosystem Marketplace & Bloomberg New 
Energy Finance. Washington, DC: 2010.  
11 In addition to the CDM, the Kyoto Protocol established the Joint Implementation program that allows 
industrialized countries or emitters in those countries to invest in projects located within other 
industrialized countries to generate offsets (i.e., Emission Reduction Units (ERUs). The Protocol also 
allows Parties (i.e., countries) that have ratified the protocol to engage in emissions trading of Assigned 
Amount Units (AAUs),  
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registered to generate future offset credits. Once a project has been registered formally and is 
operational, performance against the project-specific emissions baseline must be verified by a 
qualified independent auditor and accepted by the CDM Executive Board (EB) before Certified 
Emission Reductions (CERs) can be issued.12  

Over the past decades, a robust market for CERs has evolved. In 2009, for example, the CDM 
issued 211 million CERs representing 211 million metric tons of CO2e (MtCO2e) of emissions 
abatement and 1.055 billion CERs13 were transacted in the “secondary” market. During the same 
period, just 94 MtCO2e of offsets were transacted in the entire voluntary carbon market.14 
Europe has been the major destination for CERs, with companies purchasing CERs to meet their 
emissions obligations under the EU ETS and countries purchasing CERs to help meet their 
national commitments to reduce emissions under the Kyoto Protocol. The average market price 
for secondary CERs in 2010 ranged from $12-16 per mtCO2e.15  

California Carbon Market16 
The United States’ most comprehensive GHG cap-and-trade program is scheduled to go into 
effect on January 1, 2012, with covered entities facing a compliance obligation starting in 2013. 
The program initially covers GHG emissions from electricity generation (including imports) and 
large industrial facilities with annual emissions that exceed 25,000 mtCO2e, which together 
account for approximately 37% of California’s GHG emissions. In 2015, the program will 
expand to cover 85% of the state’s emissions by capping emissions from transportation fuels, 
natural gas, and other fuels. The program includes three iterative compliance periods and is 
designed to achieve a cumulative reduction of 273 MtCO2e by 2020, making it a major part of 
California’s plan to reduce GHG emissions to 1990 levels by 2020.  

A total of 218 MtCO2e of offsets are allowed to be used for compliance between 2013-2010, 
comprising about 80% of the total emissions reductions required during this period. Offsets may 
be used to cover up to 8% of a regulated entity’s compliance obligation during each of the 
program’s three compliance periods. The program has identified four different pathways by 
which offsets may be developed and utilized for compliance purposes:  

Eligible offset protocols – The California Air Resources Board (ARB), the program’s 
regulator, has approved four protocols that are largely based on offset protocols previously 

                                                      
 
12 For a comprehensive overview of the CDM program and its procedures as well as those of the 
American Carbon Registry, Voluntary Carbon Standard and other offset standards programs, please refer 
to Key Institutional Design Considerations and Resources Required to Develop a Federal Greenhouse 
Gas Offsets Program in the United States. EPRI, Palo Alto, CA: 2011. 1023122. 
13 Primary CERs are those purchased directly from the CDM project developer; whereas, secondary 
CERs are purchased from third parties that have no direct connection to the CDM project. 
14 Ecosystem Marketplace & Bloomberg New Energy Finance: 2010. 
15 Author’s calculations from data contained in Back to the Future: State of the Voluntary Carbon Markets. 
Ecosystem Marketplace & Bloomberg New Energy Finance. Washington, DC: 2011.  
16 For a complete summary of the proposed CA GHG cap-and-trade program and the role of offsets in it, 
please refer to Overview of the California Greenhouse Gas Offsets Program Background Paper for the 
EPRI Greenhouse Gas Emissions Offset Policy Dialogue Workshop #10, April 2011, online at 
http://globalclimate.epri.com/doc/EPRI_Offsets_W10_Background%20Paper_CA%20Offsets_040711_Fi
nal2.pdf.  
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developed by the Climate Action Reserve (CAR).17 The four CAR offset project protocols are 
associated with the follow offset project types: (i) Livestock manure management,  
(ii) Ozone depleting substances, (iii) Forestry in the United States, and (iv) Urban forestry. ARB 
modified each of the original CAR offset protocols to fit ARB’s criteria and adopted each of 
these protocols through the agency’s formal, public regulatory development process. While 
CAR created an addendum to its Forestry Protocol to enable aggregation (which will be 
discussed at length in Chapter 4), the ARB has not approved these guidelines.  
Early action offsets – Offsets generated between 2005 and 2014 using the four CAR protocols 
listed above may be used to generate offsets for compliance provided they meet other ARB 
requirements. However, these offsets differ from ARB offsets, in that they can be created using 
earlier versions of the protocols that subsequently were modified and adopted by ARB.  
International “sector-based” offsets – The program includes a framework that allows 
developing countries to develop sector-based offset programs that can supply quality offsets for 
compliance in California. Under this approach, the host jurisdiction would establish and 
implement a transparent emissions reduction plan for a specific economic sector. Once the 
sector’s emission reduction target has been met, any “excess” emissions reductions could be an 
eligible source of offsets. However, regulated parties are only allowed to use these sector-based 
credits for compliance for up to 25% of the total amount of offsets in the first and second 
compliance periods, and up to 50% in subsequent periods. Most market observers do not expect 
sectoral offsets to become available for use in the CA program prior to 2015 and perhaps later.  
Offset credits from Western Climate Initiative partner jurisdictions. Offsets issued by 
linked programs such as those from other states and jurisdictions participating in the WCI also 
are eligible to be used for compliance in CA. However, there remains significant uncertainties 
regarding which jurisdictions ultimately will participate in the WCI, and the implementation of 
WCI remains highly uncertain, so it is difficult to estimate to what extent such “linked” offsets 
may contribute to the overall level of offset supplies available to be used by covered entities in 
the CA program. In the near term, Quebec and British Columbia are expected to adopt GHG 
cap-and-trade programs in the WCI and may be both a source of and destination for offsets 
developed in the WCI region.  

Although the ARB has stated it would consider linking the CA program formally to other 
existing programs, such as the CDM, the Regional Greenhouse Gas Initiative (RGGI) or the EU 
ETS, it has not made any formal movement towards doing so. The CDM and other offset 
programs could provide covered entities in CA with additional offset supplies, but linking also 
could open up the CA offsets market to additional offset buyers and outside competition from 
jurisdictions in which carbon often trades at higher levels than those expected in CA.  

ARB has indicated that the maximum amount of offsets that can be used through 2020 for 
compliance purposes is 218 MtCO2e.18 Several market analysts have examined potential offset 
supplies that may be available for use in the CA program, and they have all forecast that actual 
offset supplies likely will fall far below this maximum amount.19 For example, PointCarbon 
                                                      
 
17 The Climate Action Reserve will be profiled in greater depth in the following section on voluntary offset 
programs.  
18 Telephone communication between Sam Wade, Carbon Market Specialist at California Air Resource 
Board and Peter Weisberg, Senior Project Analyst, The Climate Trust, August 23, 2011. 
19 Section V of Overview of the California Greenhouse Gas Offsets Program, op cit.  
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estimates existing approved ARB offset protocols will generate 76 MtCO2e cumulatively 
through 2020, including 11 Mt of REDD credits plus available early action credits that can be 
converted to compliance credits. This estimate is half of what PointCarbon estimated in February 
2011 (165 Mt), and represents just 35% the total quantity of offsets allowed to be used for 
compliance during this period.20  

Voluntary Market 
Buyers in the voluntary carbon market are evenly split between pure voluntary buyers and pre-
regulatory buyers who are purchasing offsets to prepare for adoption of future climate policies. 
Since voluntary market transactions are occurring in the absence of regulation, voluntary offsets 
are referred to as voluntary, or verified, emission reductions (VERs).  

There has been a growing presence of standards-setting organizations in the voluntary market to 
ensure the quality of the offset credits and the transparency and integrity of the evolving market. 
Through 2009 approximately half of all VER transactions were certified under a third-party 
standard that includes a registry to track the chain of custody of offsets.21 This number is 
projected to grow, as most buyers involved in offset project transactions now expect third-party 
certification of offsets. The three most commonly used offsets standards operating in the United 
States are the American Carbon Registry (ACR), the Climate Action Reserve (CAR), and the 
Verified Carbon Standard (VCS).22, 23 

American Carbon Registry 
The American Carbon Registry (ACR) was established by the Environmental Resources Trust in 
1996 and was the first voluntary carbon market offset standards. To date, ACR has issued more 
than 30 MtCO2e in cumulative offsets24 with the earliest vintages dating back to 2001. Offsets 
certified under the ACR program are called Emission Reduction Tonnes (ERTs). ACR 
historically validated offset methodologies (aka “protocols”) that were developed by the project 
developers. More recently, ACR has combined this bottom-up approach with a top-down 
approach by developing its own offset standards for forestry, livestock management and other 
offset types. Additionally, ACR has approved six offset methodologies covering offset projects 
related to the oil and gas, forestry, thermal energy, and nutrient management sectors.25 ACR is in 

                                                      
 
20“Lower emissions, fewer offsets: an updated price forecast for California,” PointCarbon, Carbon Market 
Research, 17 Aug 2011.  
21 Back to the Future: State of the Voluntary Carbon Markets. Ecosystem Marketplace & Bloomberg New 
Energy Finance. Washington, DC: 2011. . 
22 Note that the Verified Carbon Standard formerly was known as the Voluntary Carbon Standard until 
March 2011. 
23 For detailed information about these programs, please refer to A Comparison of Greenhouse Gas 
Emissions Offsets Project Development and Approval Processes, Background Paper for the EPRI 
Greenhouse Gas Emissions Offset Policy Dialogue Workshop #8, June 2010 online at 
http://globalclimate.epri.com/doc/EPRI_Offsets_Wrkshp8_Background%20Paper_Offset%20Dvlpmnt%20
%26%20Approval%20Processes_Final2_063010_Locked.pdf.  
24 American Carbon Registry. http://www.americancarbonregistry.org/carbon-registry. Accessed on May 
24, 2011.  
25 In addition to the ACR developed nutrient management standard, ACR is reviewing a second nutrient 
management standard that was developed by Michigan State University and EPRI. 

http://globalclimate.epri.com/doc/EPRI_Offsets_Wrkshp8_Background%20Paper_Offset%20Dvlpmnt%20%26%20Approval%20Processes_Final2_063010_Locked.pdf
http://globalclimate.epri.com/doc/EPRI_Offsets_Wrkshp8_Background%20Paper_Offset%20Dvlpmnt%20%26%20Approval%20Processes_Final2_063010_Locked.pdf
http://www.americancarbonregistry.org/carbon-registry
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the process of developing or validating new methodologies covering rice management, landfill 
methane, and carbon capture and storage.  

Climate Action Reserve 
The Climate Action Reserve (CAR) is an offset program that establishes protocols for GHG 
offset projects in North America. It provides oversight to independent third-party verification 
bodies, issues carbon offset credits known as Climate Reserve Tonnes (CRTs), and tracks 
issuances and transactions of credits in a publicly accessible offsets registry. The CAR evolved 
from the California Climate Action Registry, which was established by the state of California to 
address climate change through voluntary public reporting of GHG emissions. CAR emerged 
with a focus on developing nationally applicable standards for accounting for offset projects. 
CAR is a top-down standard, which means it develops the eligibility criteria, performance 
standards, and default factors for calculating emission reductions. CAR has developed and 
approved nine offset protocols that can be used in the United States to generate offsets from 
landfill methane, coal mine methane, livestock management, forestry, organic waste digestion, 
organic waste composting, ozone-depleting substances, nitric acid production, and urban forestry 
emission reduction projects. Additionally, CAR is developing offset protocols associated with 
rice cultivation and nutrient management, which are expected to be released in spring 2012. 
Offsets certified through CAR are known as Climate Reserve Tonnes (CRTs). Since mid-2008, 
CAR has issued 12,883,590 CRTs from 277 domestic projects with vintages dating back to 
2005.26 

As noted above, the ARB adopted four of the CAR offset protocols to be used to generate early 
action offset credits in the new CA cap-and-trade program and adopted modifications of these 
same four protocols to be used to generate compliance-grade offsets under the ARB program.  

Verified Carbon Standard 
The Verified Carbon Standard (VCS) was launched in 2007, and was known as the Voluntary 
Carbon Standard prior to March 1, 2011. The program aims to establish a rigorous, global 
standard for voluntary GHG emission reductions. The VCS is a bottom-up project standard that 
largely resembles the CDM’s project cycle. Projects are subject to validation by a third-party 
auditor and new project protocols must be reviewed and validated by two separate auditors as 
part of the VCS’ Double Approval process. The VCS has approved the largest number of 
methodologies for land-use offset projects, with a framework of rules and procedures for 
agriculture, forestry, Reduced Emissions from Deforestation and Degradation (REDD), and other 
land-use projects. Certified VCS offsets are known as verified carbon units (VCUs). The VCS is 
a global standard which to date has issued 4,714,406 VCUs from 89 projects in the United States 
since 2009.27  

The Future of Offsets 
Although there likely will always be a voluntary market for offsets, regulatory markets are 
expected to drive continued growth of offsets. One of the main attractions to including offsets in 
regulatory systems designed to reduce GHG emissions is “cost containment,” or moderating the 

                                                      
 
26 Climate Action Reserve registry advanced search and author’s calculations on May 24, 2011.  
27 Verified Carbon Standard registry advanced search and author’s calculations on May 24, 2011. 
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economic cost to covered entities and society of complying with GHG emissions caps while 
new, large-scale technological options to reduce emissions are developed and deployed.  

Based on analysis conducted by EPRI, CO2 allowance prices would need to rise to $30 per 
mtCO2e or higher to stimulate sufficient displacement of coal by natural gas-fired power 
generation to achieve the GHG emissions caps included in recent proposed federal legislation, 
unless a significant supply of low-cost offsets are made available.28 In its analysis of the federal 
American Clean Energy and Security Act (ACES) of 2009, the U.S. Environmental Protection 
Agency (EPA) estimates that if international offsets were not available, allowance prices would 
be 54% to 148% higher than in its core scenario in which offsets were assumed to be plentiful, 
available, and relatively inexpensive (on the order of $15 per mtCO2e in 2020).29 Other analyses 
by the Energy Information Administration (EIA), the Congressional Budget Office (CBO), and 
other entities reached similar conclusions. In addition, analysis of ACES conducted by EPRI for 
PacifiCorp also concluded that allowance prices would increase dramatically if lower volumes of 
offsets are available.30 

However, it is unlikely that domestic and international sources of offsets can scale up rapidly 
enough to deliver on the theoretical benefits of containing costs within a cap-and-trade system. 
Regulatory uncertainty and resulting low carbon prices, a lack of institutional and 
methodological infrastructure and experience, and long lead times for project development are 
likely to limit offset supply.  

The transaction costs associated with the current project-specific method of generating offset 
credits only can be realistically borne by activities that can reliably deliver 10,000+ MtCO2e of 
offsets per year. For example, of the 144 projects issued CRTs by CAR in 2010, 109 (76%) 
exceed an offset generation rate of 10,000 CRTs and 78 (54%) exceed 20,000 CRTs per year.31  

The existing project-specific methods used by carbon market offset standards in both voluntary 
and regulatory markets limits the potential to achieve the required scale of offsets needed for cost 
containment and limits the potential to achieve emission reductions from individual projects in 
the agriculture and forestry sectors. This is so because few forest and agricultural landowners 
own enough acres to implement a stand-alone project that can produce 10,000 mtCO2e of 
emissions reductions annually. Consequently, the very large potential for these sectors to reduce 
GHG emissions remains untapped and may remain untapped in the future. Aggregation 
potentially can overcome this critical problem by enabling key sectors to generate offsets at scale 
by grouping reductions that are geographically or temporally dispersed into larger, centrally-
administered projects. The rapid implementation of rules, protocols, and business models that 
enable offset aggregation is essential for building a large supply of domestic and international 
offsets by including sectors and projects that otherwise may not be able to access to the carbon 
market.  

                                                      
 
28 Emissions Offsets: The Key Role of Greenhouse Gas Emissions Offsets in a U.S. Greenhouse Gas 
Cap-and-Trade Program. EPRI, Palo Alto, CA: 2010. 1019910, p.2.  
29 “Supplemental EPA Analysis of the American Clean Energy and Security Act of 2009, H.R. 2454 in the 
111th Congress: Appendix.” Environmental Protection Agency. Washington, DC: January 29, 2010. 
30 Emission Offsets. EPRI, 2010, op. cit., p.1.   
31 Climate Action Reserve registry advanced search and author’s calculations on May 24, 2011. 
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However, offset aggregation is a nascent approach to scaling up GHG emissions reductions and 
faces many barriers and unanswered regulatory, programmatic, and market questions that could 
limit its future role in the marketplace. There were approximately 16.1 million mtCO2e 
transacted associated with aggregated projects in 2010,32 most of which fell into one of two 
broad categories: forestry and agricultural land-use projects, and household-scale activities, such 
as cook stove and solar hot water heater distribution projects.  

This report provides a closer examination of aggregation projects and business models that have 
been used to aggregate stand-alone offset projects. Our goal is to inform the ongoing discussion 
about what role aggregation can play in the maturing offset market. This report examines the 
lessons that may be learned from the experience of existing aggregation programs, and identifies 
a set of practices that could be implemented by project aggregators and offset standards to 
encourage future aggregation. 

EPRI’s Interest in Aggregation 
EPRI is interested in gaining and disseminating insight into effective methods of offset 
aggregation.  

One aspect of EPRI’s global climate research program has been to help to develop new types of 
emissions reductions that may become the source of large-scale, low cost offsets in the future.  

For example, since 2008, EPRI has worked collaboratively with Michigan State University 
(MSU) to develop key scientific information to support quantifying GHG emissions reductions 
derived from reducing nitrogen fertilizer application on corn grown in the 12-state North Central 
Region (NCR) of the United States. As part of this work, MSU and EPRI developed and 
submitted a proposed new nitrous oxide (N2O) GHG offsets accounting protocol to both the 
VCS and ACR offset standards for validation. This protocol would provide offset credits to 
farmers who reduce the amount of nitrogen fertilizer applied to their croplands. While this 
approach to reducing GHG emissions is scientifically rigorous and can easily be implemented by 
farmers, it is unlikely to achieve large-scale emissions reductions without some practical method 
to aggregate multiple, small farms and fields into a larger effort to reduce N2O-based GHG 
emissions. As such, EPRI and its members have a strong interest in understanding how existing 
offset aggregation approaches work, which ones have been successful, and understanding the 
lessons that can be learned from the experience of existing aggregation programs. We hope to 
apply the knowledge gained developing this report into contributing to the design of approaches 
that can be used to successfully aggregate projects.  

More generally and in the longer term, EPRI’s member companies may be regulated by future 
state and federal climate mitigation programs, and so have an interest in ensuring a robust supply 
of offsets will be available that can be purchased in the marketplace.  

                                                      
 
32 Back to the Future. Ecosystem Marketplace & Bloomberg New Energy Finance, op. cit.  



 

1-11 

In the past, electric companies and other industrial firms could comply with emission reduction 
requirements by installing new technologies or buying emission allowances. For example, in the 
case of the successful sulfur dioxide (SO2) trading program designed to mitigate acid rain, all of 
the emission reductions were achieved domestically either from the installation of flue gas 
desulfurization (FGD) technologies (i.e., “scrubbers”), or by switching away from high-sulfur 
coal typically mined in the eastern U.S. to lower-sulfur coal available from western states. In 
contrast, implementation of H.R. 2454 and other similar proposed CO2 cap-and-trade legislation 
would necessitate electric company strategic planners and others to rely heavily on domestic and 
international emissions offsets to achieve cost-effective compliance, although there is 
tremendous uncertainty regarding potential offset supplies and prices.  

EPRI members have an interest in offset aggregation because it has the potential to grow the 
market supply of cost-effective agriculture and forestry-based offsets that have a high degree of 
environmental integrity.  These are the two sectors most likely to be sources of offsets in any 
future U.S. domestic cap-and-trade program, as most other economic sectors that are sources of 
GHG emissions are likely to be included inside a future GHG “cap,” based on the sectors 
included in previous proposed climate legislation.  Aggregation is essential to ensuring this 
supply, and is discussed in the next chapter.  

Report Methodology 
This report is organized into eight chapters and six case studies. The Climate Trust interviewed 
project developers, representatives of offset credit registries that design and approve protocols, 
financiers, and market observers and reviewed and integrated information from numerous reports 
on cap-and-trade programs and offsets to prepare this report.  

Chapter two describes why aggregation can play a substantial role in increasing offset supplies.  

Chapter three examines the challenges to realizing this potential.  

Chapters four, five and six examine aggregation approaches, including rules and guidelines from 
certification standards that create aggregation-specific programs, business models designed to 
aggregate projects with specific guidance from certification standards, and government programs 
that encourage aggregation in particular sectors.  

Chapter seven reviews the perspectives of offset buyers on these different aggregation methods.  

The final chapter highlights lessons learned to facilitate further discussion on what enabling 
factors are required to encourage the deployment of aggregation business models on a broad 
scale that are capable of delivering large-scale offsets to the market. 

The six case studies profile the experience of specific aggregation business models that have 
been tried to date. The following case studies are presented as Appendices A-F: 

A. Cool nrg’s compact fluorescent light bulb program in Mexico implemented under the CDM’s 
Programme of Activities (PoA) guidelines. 

B. Sadia, a large Brazilian meat processor, and its program to aggregate partner farms to adopt 
animal waste digesters in Brazil and to register them through the CDM PoA process. 

C. North Dakota Farmers Union’s (NDFU) experience aggregating landowners using the 
Chicago Climate Exchange’s soil carbon protocol. 
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D. Ducks Unlimited’s (DU) avoided grasslands conversion program in North Dakota that was 
initiated prior to the development and recognition of a third-party certified protocol. 

E. AgCert’s model for bundling individual digester projects in Mexico and Brazil between 2004 
and 2008 under the CDM.  

F. The United States Department of Agriculture’s (USDA) experiences and lessons learned 
from aggregating farmers in the Conservation Reserve Program (CRP). 

Finally, Appendix G contains a list of references cited in this report. 
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2  
IMPORTANCE OF AGGREGATION  
By reducing transaction costs and enabling geographically and temporally dispersed projects, 
aggregation can help forestry, agriculture, and household-scale projects to more easily access 
evolving carbon markets. This will help to alleviate anticipated offset supply constraints in 
evolving carbon markets by supporting development of a large-scale supply of domestic offsets 
in otherwise inaccessible sectors.  

Aggregation Reduces Transaction Costs 
The transaction costs associated with registering, monitoring, and verifying an offset project has 
been one of the greatest barriers to offset project development to date, yet these costs often are 
overlooked by economic modelers attempting to assess the potential for offset supply.33 Models 
such as FASOM, which is used by US EPA to assess potential offsets supplies in the U.S. 
agriculture and forestry sectors, mathematically aggregates expected small-scale emissions 
reductions that may be incentivized by carbon policies across hundreds of millions of acres 
included in U.S. farmland. This type of modeling approach does not incorporate offset 
transaction costs and the very real practical limitations of developing large-scale offset projects 
under existing project-based offset protocols. Aggregation presents one of the greatest potential 
methods to reduce these transaction costs without reducing the environmental integrity of the 
resulting offsets.  

Aggregation can be used to standardize the assessment of offset additionality and the 
quantification of individual activities that reduce emissions. Regional assumptions, modeling, 
standardized crediting rates, and other streamlined approaches to quantification become 
statistically more accurate with aggregation. In a completely aggregated system, accurate 
quantification of the performance of each individual measure to reduce GHG emissions is not 
necessarily paramount, so long as quantification at the aggregated level is conservative and does 
not overestimate the reductions of the combined activities. In many circumstances, this will 
make it possible for project developers to streamline quantification by replacing expensive 
monitoring of each individual emission reduction measure with statistical sampling. The overall 
additionality and quantification of a program can be accurately captured without an 
individualized assessment of each activity that reduces emissions. This standardization can 
dramatically reduce transaction costs – a key barrier to offset project development. 

For example, anaerobic digesters at dairy farms have been slow to be adopted into carbon 
markets, even though several offset protocols exist in this sector, because the individual 
reductions provided by each project are relatively small even though the overall mitigation 
potential is large. Anaerobic digesters at dairy farms generate methane (CH4) from manure and 
combust it to generate energy; without a digester, manure frequently is sent to lagoons where it 
releases methane to the atmosphere. Given the current price of CO2 offsets, anaerobic digester 
                                                      
 
33 How Realistic Are Expectations for the Role of Greenhouse Gas Offsets in U.S. Climate Policy? An 
Examination of Offset Supply Analyses. Stockholm Environmental Institute and World Resources 
Institute. Washington, DC: March 2009. 
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projects have only been viable projects at very large livestock operations. The majority of 
livestock projects deliver a small volume of credits per year, which makes the transaction costs 
of monitoring and verifying a project relatively high compared to other project types in the 
carbon market. The cost of monitoring and verifying offset projects is relatively fixed, regardless 
of the overall volume of offsets a project delivers. Economies of scale favor developing large 
volume projects. 

Figure 2-1 below demonstrates the low annual volume of credits generated by dairy digester 
projects compared to other offset projects under CAR.  

 
Figure 2-1 
Slow Uptake of Livestock Anaerobic Digester Projects Compared to Large Volume Projects under 
the Climate Action Reserve. The figure compares the annual volume of offsets (or “CRTs”) generated 
by a project to the number of projects that have been registered by the CAR by July 27, 2010. Livestock 
anaerobic digester projects generate a lower volume offsets (or “CRTs”) and have therefore experienced 
less project development. Image Source: Climate Action Reserve.34 

To encourage digester project development, CAR has taken steps to reduce the verification 
requirements and related transaction costs. Yet, CAR has acknowledged that a protocol that 
standardizes the data management system or equipment set up of multiple farms within an 
aggregate would greatly reduce transaction costs. CAR states, “We concluded this kind of 
standardization would require significant research and resources to develop (including convening 
a workgroup process), and decided not to take on this additional effort at this time.”35 

                                                      
 
34 Background Memo: Options for Reducing Verification Costs for the Livestock Project Protocol, Version 
3.0. Climate Action Reserve. July 27, 2010. 
35 Summary of Comments and Responses: Draft Livestock Project Protocol Version 3.0. Climate Action 
Reserve. September 16, 2010. 
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Aggregation Enables Geographically Dispersed Emissions Reductions 
Forestry and agriculture are key sectors that are expected to remain outside of any GHG 
emissions caps adopted in the United States at least in the near term, and as a result are expected 
to be the sectors which can be the sources for domestic offsets under future state, regional, and/or 
federal cap-and-trade systems. While both sectors have a large overall mitigation potential, most 
of the reduction opportunities are distributed geographically and are expected to be relatively 
small on a per acre basis. This suggests it will be prohibitively expensive to capture much of the 
potential to reduce GHG emissions in forestry and agriculture via stand-alone offset projects.  

For example, the opportunity to reduce potent N2O emissions on U.S. farms by increasing the 
efficiency of nitrogen fertilizer application is an offset activity that is expected to benefit from 
successful offset aggregation. Applying less nitrogen fertilizer (while maintaining crop yields) 
reduces emissions in the U.S. by an average of 0.18 mtCO2e per acre per year.36 However, there 
are certain regions and crops that can produce more per acre reductions, such as corn in the 
North Central Region. The average U.S. farm is 420 acres,37 meaning the average individual 
nitrogen efficiency project would be expected to reduce only 75.6 mtCO2e per year. Stand-alone 
projects are very difficult to develop at this micro-scale because registering, monitoring, 
verifying, and commercializing the offset credits costs more than the financial value of the 
underlying offsets. Throughout the United States, however, there are an estimated 306 million 
acres where nitrogen efficiency projects can be implemented,38 meaning that N2O emission 
reductions in crop production domestically could reduce up to 55 million mtCO2e per year. 
Analysis done by MSU and EPRI suggests the technical potential to reduce N2O emissions by 
reducing N fertilizer use in corn production across the continental U.S. ranges between 18-65 
million mtCO2e per year.39   

Aggregation of many different farms implementing nitrogen efficiency projects is essential to 
integrating this large-scale, but geographically distributed reduction opportunity into the carbon 
market. This logic holds for other agricultural and forestry project types as well. Soil carbon, 
grassland conservation, and afforestation projects, for example, are all anticipated to sequester 
less than 10 mtCO2e per acre per year.40 

Internationally, opportunities to implement large-scale, stand-alone “industrial gas” projects 
(such as HFC-23 destruction, adipic acid and nitric acid projects), which have so far been the 
sources of the majority of CDM offset credits, are running out. Given uncertainty regarding what 
types of offset CDM credits will qualify for post-2012 international climate agreements, 

                                                      
 
36 Greenhouse Gas Mitigation Potential of Agricultural Land Management in the United States A 
Synthesis of the Literature. Second Edition. Nicholas Institute for Environmental Policy Solutions, 
Durham, NC: March 2011. Report NI R 10-04, page 26. Converted from hectares . 
37 US Census of Agriculture, 2007. United States Department of Agriculture, Washington, DC: December 
2009. 
38 Greenhouse Gas Mitigation Potential of Agricultural Land Management in the United States A 
Synthesis of the Literature. Second Edition. Nicholas Institute for Environmental Policy Solutions, 
Durham, NC: March 2011. Report NI R 10-04, page 26. Converted from hectares in Nicholas Institute 
report into acres. 
39 Developing Greenhouse Gas Emissions Offsets by Reducing Nitrous Oxide (N2O) Emissions in 
Agricultural Crop Production. Final Project Report. EPRI, Palo Alto, CA: 2009. 1020546. 
40 Ibid. 
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industrial gas projects, which have been the center of criticism of the CDM, are considered a 
risky project type that may not qualify under future regimes.  

Energy efficiency and household-scale projects such as the distribution of efficient light bulbs, 
improved cookstoves, domestic biogas systems or solar water heaters are one potential source of 
future international offset supply that requires aggregation to be practical. Emissions from 
households represent about 20% of global GHG emissions,41 but household-scale projects have 
thus far contributed few offsets in the CDM. Like domestic forestry and agricultural projects, the 
reductions from these projects are geographically dispersed and small on a per-household basis. 
Systems for aggregating these projects are needed before the household sector can realize its 
large mitigation potential through international carbon markets. Recent innovations in the CDM 
program, such as the creation of Programs of Activities (POAs) have begun to incentivize the 
aggregation of micro-scale emissions reduction project in the household sector. One example of 
this approach – the Cuidamos Compact Fluorescent Bulb (CFL) POA project is described in 
detail in Appendix A. 

Aggregation Enables Temporally Dispersed Reductions 
Beyond enabling new business models to capture geographically dispersed emission reductions 
in new sectors, aggregation also can integrate projects that are temporally dispersed into carbon 
markets.  

Agriculture, forestry, and household-scale projects involve lots of actors that reduce small 
amounts of emissions. Traditionally, project developers need to arrange for all of these actors to 
undertake activities to reduce emissions at the same time for the same implementation period. 
Without an aggregation system, projects need to have a single, coordinated start date and one 
crediting period. Arranging thousands of farmers or households to participate in a project with 
the same start and end date is often impossible.  

Offset systems designed specifically for aggregation create an alternative. Aggregators can 
instead create a program for these actors to join over time, and they need not know the quantity 
or identity of all the participants before registering their aggregated offsets program. Allowing 
many different actors whose activities are temporally dispersed is therefore another critical way 
that aggregation can increase the potential supply of offsets. Allowing temporally dispersed 
emissions reductions to generate offsets also opens carbon markets to credit programs or 
government policies that do not know upfront the number of participants that may join a program 
or respond to a policy incentive.  

                                                      
 
41 Developing CDM Programmes of Activities: A Guidebook. South Pole Carbon. Zurich, Switzerland: 
November 2010. 
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3  
CHALLENGES TO AGGREGATION 
Introduction 
There are few examples of aggregation in practice, especially in the United States, where the 
market and certification standards until recently have focused almost exclusively on 
development of offset protocols that target large-scale reductions at a single physical source. 
This chapter reviews several business-related and offset market-related challenges that may 
constrain the potential role aggregation can play as a significant enabler of future offset supply.  

Distributed Nature of Aggregated Projects 
Aggregation facilitates geographically and temporally dispersed emission reductions. These 
exact features also pose challenges that may constrain or even prevent the implementation of 
scalable offset projects.  

There are geographical limits to aggregated projects. Aggregating forestry or agriculture projects 
across multiple forest ecosystems or soil types is challenging because of distinct factors that 
create variability in the level of annual emissions reductions and offsets generated by a project. 
As CAR noted in the initial staff presentation to the Rice Cultivation protocol working group, 
there are major differences between the climate, cultivation techniques, and data in California 
compared to other rice growing regions in the United States.42 Such variability could undermine 
the ability to aggregate rice projects from outside of California with California projects.  

When offsets are quantified using computer simulation and other modeling approaches, 
aggregators need to be sensitive to regional differences in how the model functions and is 
parameterized. Modeling may be unreliable if there are significant regional differences between 
projects included in an aggregation program. There may be data available to calibrate the model 
in one region, but no data in another. This unreliability may be so great that a project developer 
may need to instead undertake comprehensive on-site sampling and/or verification procedures, 
which could make the transaction costs prohibitive.  

Even aggregating individual projects in a single region, like California, is likely to be difficult 
given the regional nature of crop production, meteorology, soil type and other factors that affect 
agricultural productivity directly.  

The temporal challenge is that an aggregated project typically will have a single end date to its 
crediting period applicable to all individual projects regardless of the date each started generating 
offsets. Therefore, aggregators face pressure to enroll and implement as many project sites as 
quickly as possible. This challenge could be more pronounced for project types that require 
upfront capital or equipment expenditures or, in the case of forestry projects, site samples to 
estimate carbon stocks. Such aggregated projects could take years to come together, raising the 

                                                      
 
42 “Rice Cultivation Project Protocol Workgroup Meeting #1.” Climate Action Reserve, Los Angeles, CA: 
2011.  
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risk that individual projects would be stranded because the aggregator could not configure the 
aggregated project to scale in a timely manner.  

Site Owner Outreach 
The success of an aggregation business model is highly dependent on developing and executing 
an outreach strategy to drive program enrollment. This is particularly important for agricultural 
and forestry projects, because these sectors are composed of primarily conservative landowners 
who can be expected to be skeptical of financial offers of reward made by representatives of the 
new, evolving carbon markets. The most effective outreach approach, based on the case studies 
presented in this report, leverages pre-existing relationships among farmers and foresters, such as 
trade associations and farmers’ unions. Collaborating with such organizations can accelerate the 
relationship building process with landowners, resulting in faster enrollment of landowners than 
if an aggregator approaches farmers directly.  

Contracts 
Aggregated projects, which have the additional governance layer of an aggregator and a 
potentially large but unknown number of participants, require new contract structures to 
delineate the unique responsibilities of the actors involved in the program, the time frames for 
fulfilling these responsibilities, and the incentive mechanisms for each actor to meet these 
obligations and timelines. 

Principally, the aggregator will need a contractual agreement with each site owner of the 
individual projects that compose the aggregated project or activity. Further, the agreement will 
have to be in a standardized format; otherwise, the transaction costs associated with the project 
aggregation are likely to be cost prohibitive. The use of such standardized agreements will mean 
participants will give up their ability to modify contracts and the overall aggregation program to 
meet their needs. Contracts must clearly delineate how much flexibility individual participants in 
an aggregation program have over the operations of their specific project. For example, are 
participants allowed to enter and leave an aggregation program whenever they please, or are they 
required to participate in an aggregation for a certain time period once they have signed up? 

The number of partners involved and the complexity of the contract structure make it difficult for 
any one party to control the overall implementation of an aggregation program. Bilateral 
contracts with each entity and the aggregator ensure that, at a minimum, the aggregator retains 
the maximum amount of control possible. However, bilateral contracts are not always possible. 
CAR’s forestry aggregation guidelines, which are discussed in the next chapter, require each 
landowner to have an independent contract with CAR to ensure the permanence of the 
reductions. As shown in Figure 3-1, in practice this means landowners need to have two 
contracts in place; one with CAR and one with the program aggregator.  
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Figure 3-1 
Required Contractual Structure of CAR’s Forestry Aggregation Guidelines. As shown, landowners 
need to have contracts in place with both the program Aggregator and with CAR.  

Protocol Procedures 
Aggregation protocols must create validation, monitoring, and verification procedures that 
balance cost with quality concerns. The validation and verification process in carbon markets has 
largely been predicated on site-specific data and site visits. However, this could result in 
excessive costs to the aggregator, especially for projects that involve hundreds or thousands of 
sites. Further, such “traditional” procedures might not be necessary if there is not much 
variability across sites. As such, offset certification standards will need to continue to strive to 
find an appropriate balance between site sampling and desk reviews of aggregated data that are 
necessary to produce confidence in the resulting offsets. The challenge in finding this balance is 
the risk that it might result in requirements that impose prohibitively high transaction costs on 
aggregated projects that will not be able to access carbon markets until carbon prices rise 
substantially from current levels.  

Enforcement 
One purpose of aggregation is to streamline the process of monitoring, verifying, and registering 
offset projects. Thus aggregation often eliminates or reduces the ability of the offset registry or 
regulatory regime to review the individual projects that participate in an aggregation program. 
Instead, this review is either reduced to a statistical sample or conducted by a verifier.  

With reduced regulatory oversight, enforcement-related issues may become more important to 
address. Who is liable for mistakes in the monitoring, verification, or registration process? What 
happens to offset credits that are issued and later may be found to have been inaccurately 
monitored, verified, or registered? How can a regulatory agency or registry overseeing the 
offsets program maintain its ability to ensure the environmental integrity of each participant in an 
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aggregation program without eliminating the efficiencies of aggregation? A review of existing 
methods of aggregation in Chapter 4 demonstrates that the answer to these liability questions—
such as CDM’s decision to hold a verifier liable for erroneous inclusion of new project activities 
and CAR’s decision to require landowners to individually sign the project implementation 
agreement—can play a large role in determining the effectiveness and integrity of an aggregation 
program. 

Market Immaturity 
Carbon markets began evolving in earnest in the late 1990s with the opening of the Kyoto 
Protocol for signature by participating countries in December 1997. In many cases, rules, 
regulations, monitoring equipment, and almost all other aspects of a carbon project are relatively 
new and untested in carbon markets. Offset accounting protocols continually are changed and 
revised as real-world experience, rules for GHG emissions accounting, and scientific 
understanding evolve. Aggregation requires carbon market participants to go a step further, 
jumping from the project scale to the regional or sectoral scale. Aggregation increases the 
number of opportunities for error in qualifying and quantifying projects, simply because it 
enables more projects to qualify for crediting. 

This inexperience is particularly relevant in the forestry and agricultural sectors. Forestry and 
agricultural projects involve biological systems, whose fluxes in GHG emissions are often 
variable, hard to model, region-specific, and poorly studied. In many different agricultural 
project types, our understanding of basic science will need to evolve before even stand-alone 
pilot projects can be developed.  

Regulatory Uncertainty 
Lack of clarity over the future of cap-and-trade policy in the United States makes it particularly 
risky to begin developing methods to overcome these barriers and establish an aggregation 
program. In the United States, the Regional Greenhouse Gas Initiative (RGGI) on the east coast 
currently is over-allocated with emissions reduction allowances, resulting in carbon prices that 
are too low to drive investment into offset projects. The greatest short-term driver for offset 
project development is California’s AB-32’s GHG cap-and-trade program that includes a 
compliance obligation starting January, 2013. While the CA ARB has approved four CAR-
developed protocols to generate compliance-quality offsets starting in 2012, no protocols that 
either allow or require aggregation, including CAR’s forestry aggregation guidelines, have been 
approved yet by the ARB. Uncertainty about the future of California’s carbon market likely will 
continue up to 2013 and beyond, and ongoing concerns over ARB’s “buyer liability” approach, 
which requires covered entities that submit offsets for compliance to be held liable if the ARB 
later invalidates the offsets, continue to slow development of the nascent CA offsets market.  

Yet the greatest uncertainty is at the federal level. Previously proposed federal cap-and-trade 
bills have encouraged agricultural and forestry offsets, and a federal program which 
encompasses the Midwest is more likely than California’s bill to spark investment into 
agricultural and forestry aggregation programs. Yet there is currently no clear path to a federal 
cap-and-trade system, and there are few clues as to how the policy decisions over project types, 
enforcement procedures, quantification methods, and others will be decided in the future. 
Without more policy clarity, investing in aggregation programs in the United States is risky. 
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In addition, some farmers who have participated in existing carbon markets have experienced a 
“boom” and “bust” associated with participating in emerging offset markets when the CCX 
program ceased its operations in 2010. CCX’s offset protocols were amenable to project 
aggregation and several organizations, such as the Delta Institute, NDFU, and the Iowa Farm 
Bureau created large-scale soil carbon offset project aggregations that involved active 
participation by thousands of individual farmers. NDFU’s soil carbon offset aggregation program 
is described in detail in Appendix B.  

Despite lingering policy uncertainties and a new wariness among farmers about offsets markets, 
pilot aggregation programs established by the states, the Farm Bill, or some other mechanism 
could encourage greater investment into aggregation These pilot projects would develop and test 
the qualification, quantification, enforcement, contracting, and rules and procedures needed to 
implement successful aggregation systems. By establishing methodological and procedural 
infrastructure, these pilots would help aggregation systems to quickly scale up once clarity over 
climate policy and the future of carbon markets in the United States is established. 
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4  
PROGRAMMATIC APPROACHES TO AGGREGATION 
Introduction 
Rules for aggregation can be designed from a “top down” perspective, with registries or 
regulatory bodies outlining specific methods for aggregating projects. The CDM set up an 
alternative system for aggregation, governed by its own independent rules and processes, called a 
Programme of Activities (PoA). A “program of activities” is a public sector measure (voluntary 
or mandatory), or private sector initiative. Each PoA normally uses one single approved 
methodology. The VCS has a similar set of separate rules for “grouping projects.” Alternatively, 
aggregation rules can be outlined in specific offset project protocols, as in the cases of CAR’s 
and ACR’s guidelines for aggregating forestry projects. This chapter reviews how these methods 
of aggregation work, and what lessons have emerged based on their implementation to date.  

Clean Development Mechanism’s Programme of Activities 
Background 
The United Nations Framework Convention on Climate Change (UNFCCC) and the CDM EB 
created PoAs to expand the use of CDM in lesser developed countries, reduce the transaction 
costs associated with developing micro and/or household-scale projects,43 and to enable the 
CDM to credit government policies and programs expected to reduce emissions. In June 2007, 
the EB finalized the basic rules for PoAs, and the templates needed to register a PoA were 
completed in November 2007. 
 
The individual projects that reduce GHG emissions within a PoA are called CDM Program 
Activities (CPAs). Generally all CPAs in a PoA use the same CDM-approved protocol. PoAs can 
apply to use multiple protocols so long as they demonstrate the protocols sufficiently account for 
the overall program’s GHG emissions and leakage. Figure 4-1 illustrates the structure of a PoA 
and the relationship of numerous CPAs to a single PoA. As of April 22, 2011, 8 Programmatic 
CDM projects expected to create 1.7 MtCO2e of emission reductions had been registered by the 
EB.44 

How a Program of Activities (PoA) Works 
A Coordinating Entity, which can be a bank, utility, carbon project developer, non-profit 
organization, or government agency, is the aggregator that oversees implementation of a PoA. 
The Coordinating Entity creates the framework and financial structure for the PoA, develops the 
program design document, contracts for validation of the PoA and an initial CPA, attains 
approval from the host country government, and registers the PoA and its first CPA with the 
CDM.  
                                                      
 
43 Household-level projects include the distribution of efficient light bulbs or improved cook stoves and the 
installation of domestic biogas or solar water heating projects. Micro-scale projects include industrial 
boilers, building retrofits, the installation of efficient chillers, and small hydro power plants. 
44 http://cdm.unfccc.int/ProgrammeOfActivities/registered.html. 
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Once the PoA is established, the Coordinating Entity originates new CPAs, arranges for the 
inclusion of CPAs, organizes monitoring, arranges verification, and commercializes the offset 
credits. Actual business models within this framework vary widely. In many PoAs, the 
Coordinating Entity develops each CPA as well (see Figure 4-1), but this is not a requirement. 
Two business models based on implementation of PoAs are described in the appendices to this 
report. Appendix A profiles Cool nrg, a Coordinating Entity that developed and is managing a 
compact fluorescent light (CFL) bulb PoA in Mexico. Appendix B examines the non-profit Sadia 
Sustainability Institute’s PoA which installs manure digesters on swine farms in Brazil. 

 
Figure 4-1 
Structure of a PoA. A PoA is made up of groups of CPAs that can be implemented at different times but 
reduce GHG emissions in a similar manner under an approved CDM protocol. 

The number of CPAs that can be included in a PoA is not defined when the PoA initially is 
registered. Instead, at any time over the PoA’s crediting period a third party can include a new 
CPA in the PoA by verifying that the CPA meets the criteria outlined in the PoA’s design 
document. The approval of the CDM EB is not required to include a new CPA in the PoA. 
Registering a PoA reduces the risk that a CPA’s registration will be delayed, modified, or 
rejected, which consistently hampers stand-alone CDM projects and makes lenders discount or 
ignore revenue from the sale of offset credits from unapproved and unregistered projects. The 
reduced regulatory risk associated with including a new CPA in an already registered PoA may 
increase the “bankability” of the credits CPAs will generate, as lenders can be confident that 
credits that will be generated within an already approved and operating PoA represent a real 
revenue stream that is not dependent upon the approval of the CDM. 

Individual CPAs are credited according to their CDM protocol, which generally have a 
renewable seven-year crediting period or a single ten-year crediting period. New CPAs, 
however, can be included anytime over a PoA’s 28-year crediting period. Figure 4-2 illustrates 
the process for registering a PoA, including the ability to dynamically add CPAs to the PoA after 
project registration. 
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Figure 4-2 
Streamlined CPA Inclusion. After the PoA documents and the first CPA are registered, new CPAs can 
be included in a PoA without approval by the CDM EB. 

Differences between PoAs and “bundling” under the CDM 
Before the CDM created the formal PoA procedures, the CDM allowed project developers to 
“bundle” multiple projects using a single protocol. Bundled projects share a monitoring plan and 
can be validated as a group. Each project in a bundle must be identified and qualified before the 
bundle can be registered, so all the projects in the bundle must be implemented at the same time.  

Bundling has not been widely used,45 because PoAs are considered a more flexible and 
promising approach for the follow two reasons: 

1. Temporal Flexibility: PoAs allow for different CPAs with different start dates and 
implementation schedules to be included over a 28-year crediting period. Bundled projects 
must have the same start date and crediting period. 
 

2. Simplified Protocols at Scale: PoAs allow for individual projects to use simplified “small-
scale” protocols, while in most cases bundling does not. For the individual projects included 
in a CDM bundle to qualify to use a small-scale offsets methodology / protocol, the bundle as 
a whole has to be smaller than CDM’s small-scale thresholds.46 For a CPA to use a small-
scale protocol, the CPA needs to be small-scale, but the overall PoA can exceed the small-
scale threshold. To date, every PoA registered with the CDM makes use of a small-scale 
protocol. Both the Cool nrg and the Sadia PoAs use small-scale protocols, but anticipate 

                                                      
 
45 Telephone communication between Marc Stuart, Private Equity Investor, Allotrope Ventures, and Peter 
Weisberg, Senior Project Analyst, The Climate Trust, March 4, 2011. 
46 To qualify as small-scale, projects must either have a generating capacity of less than 45 MW, or 
annually save less than 60 GWh of electricity or 60,000 mtCO2e. 
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annually producing more than 500,000 offset credits, an order of magnitude larger than 
CDM’s small-scale threshold.  

Barriers to PoA Development 
Two major barriers limit the development of PoAs: (i) Verifier liability for erroneous inclusion; 
and, (ii) Ambiguous additionality requirements for a CPA. 

Verifier Liability for Erroneous Inclusion 
Under the CDM, third-party verifiers are required to assume liability for offset credits issued 
from the CPAs they include in a PoA. If the CDM EB or the Designated National Authority47 
(DNA) finds a CPA was included, but does not meet the criteria outlined in the PoA’s design 
document, these entities may determine that “erroneous inclusion” has occurred. Verifiers are 
required to purchase replacement offset credits for all CERs issued from an erroneously included 
CPA. The CDM EB potentially then can review all other CPAs included in the PoA, extending 
the potential liability to the entire PoA. As such, verifiers potentially are liable to replace all of 
the CERs generated by CPAs they include in a PoA. 

Verifier liability for erroneous inclusion gives the CDM EB the power to retroactively enforce 
the validity of all credits issued under a PoA, even though the EB does not review the inclusion 
of each CPA. This method of enforcement, however, has become a major barrier to PoA 
development. Verifiers are hesitant to accept this liability, which is difficult to quantify because 
the quantity of offset credits to be delivered from a CPA and future carbon prices are unknown. 
Additionally, what constitutes erroneous inclusion—defined in EB55 Annex 37 as the CPA not 
meeting the criteria outlined in the PoA’s design document— is ambiguous. The CDM EB could 
hold a verifier liable if it disagrees with its additionality assessment, or finds that a project 
developer has committed fraud.  

The CDM EB started to clarify and limit this liability in EB55 Annex 37 in July 2010. 
Anecdotally, EB55 Annex 37 decreased liability concerns on the part of verifiers involved in 
both the Cool nrg CFL and the Sadia Brazilian Swine Digester PoAs. Representatives from Cool 
nrg  and the verifier for the Sadia PoA both commented that after this clarification was issued, 
more verifiers were willing to include new CPAs in the respective programs. In June 2011, the 
EB limited the time under which a DOE can be found liable. Liability now is limited to a period 
of one year after DOEs include a CPA in a PoA or renew a CPA’s crediting period, or for six 
months after the first time a CPA issues offset credits. Further clarification, however, around the 
definition of “erroneous inclusion” is needed. This is likely to occur when the CDM EB re-
examines the verifier liability for the CDM as a whole.48  

Ambiguous CPA Additionality Rules 
Guidance on how to determine the additionality of a CPA is ambiguous. Some PoAs establish 
additionality at the PoA level, while others conduct an additionality assessment for each CPA. 
                                                      
 
47 The Designated National Authority is the entity the host country has authorized to approve CDM 
projects. All CDM projects must obtain a Letter of Approval (LOA) from a host country DNA in order to 
request formal project registration in the CDM.  
48 Telephone communication between Lex de Jonge, Head of the CDM Unit for the Ministry of 
Infrastructure and the Environment for The Netherlands and the former Chair of the CDM EB, and Peter 
Weisberg, Senior Project Analyst, The Climate Trust, April 7, 2011. 
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The rules and procedures for PoAs do not make clear if a PoA-level additionality assessment 
alone is sufficient. 

The EB plans to further clarify this issue. A former Chair of the CDM EB has proposed one 
potential solution– the CDM EB could establish a size threshold for CPAs. The additionality of 
CPAs that are smaller than the threshold could be determined at the PoA level, while larger 
CPAs would require individual additionality analysis.49 This solution may allow micro and 
household-scale projects to move quickly through the CDM process, while ensuring the 
environmental integrity of larger projects. It also highlights the diversity of project types the PoA 
structure can support—everything from household biogas systems that individually reduce just 
hundreds of tons of CO2e to large-scale retrofitting of a series of electric power generation units, 
which each could reduce hundreds of thousands of mtCO2e. 

Current Pipeline of PoA Projects 
As of March 2011, eight PoAs have been registered with the CDM and 73 others are at the 
validation stage.50 No PoAs have been verified or issued CERs, and only the Sadia Brazilian 
Swine Digesters PoA described in Appendix B has included new CPAs beyond the initial CPA 
needed to register the PoA. 

 
Figure 4-3 
Timeline of PoAs Entering the CDM Project Pipeline. Timeline of new PoAs beginning the public 
comment period as part of the formal PoA registration process. The number of new PoAs seeking to be 
registered in the CDM spiked in December 2009 because start date rules changed after that date. While 
new PoAs are starting to register more frequently, new program registration remains slow. Image source: 
Fenhann “CDM Pipeline.”51 
 
                                                      
 
49 Ibid.  
50 “IGES CDM Programme of Activities (PoA) Database.” Institute for Global Environmental Strategies. 
March 2011. http://enviroscope.iges.or.jp/modules/envirolib/upload/2656/attach/iges_cdm_poa_db_e.zip. 
Accessed on April 9, 2011.  
51 “CDM Pipeline.” United Nations Environmental Program. Risoe Centre, Oslo, Norway: 2011. 
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The eventual contribution PoAs will make to the volume of offset credits generated by the CDM 
is unknown. South Pole, a well-known CDM project developer, recently pointed out that the 
liability associated with erroneous inclusion, among other unresolved issues, continues to pose a 
major barrier to program development. According to South Pole, “…the submission of PoA has 
returned back to a very low level, showing that EB47 clarifications on PoA are still 
insufficient.”52 On the other hand, other market observers have been greatly surprised by the 
overall interest in the PoA approach and believe CERs from PoAs eventually could make up 
more than half of the credits delivered by the CDM provided the CDM can further clarify certain 
aspects of the PoA process.53 

As shown in Figure 4-4, about half of the 81 PoAs that have been registered or are at the 
validation stage are household-scale programs such as the distribution of efficient light bulbs, 
improved cook stoves, and the installation of domestic biogas or solar water heaters. Energy 
efficiency is the most common category of PoA project, making up 35% of PoAs compared with 
just 4% of stand-alone CDM projects.54 This early data suggests PoAs encourage 
implementation of micro and household-scale projects. 

 
Figure 4-4 
Distribution of the number of project types registered or at validation as PoAs.55 Energy efficiency 
is the largest PoA sector, but makes up only 4% of stand-alone CDM projects. The Other category shown 
includes supply-side energy efficiency, forestry and agriculture, fossil fuel switching, biomass energy, 
coal-mine methane, and transportation projects. 

Micro and household-scale projects are enabled in part by the PoA’s ability to develop large-
scale activities using simplified, small-scale offset protocols. Ninety-percent of the 81 projects in 
the PoA pipeline use small-scale methodologies for their CPAs.56 The average CPA reduces 

                                                      
 
52 Developing CDM Programme of Activities: A Guidebook. South Pole Carbon: 2010, page 59.  
53 Telephone communication with Lex de Jonge, April 7, 2011, op. cit. 
54 “CDM Pipeline.” Risoe Centre: 2011. 
55 “CDM Pipeline,” op cit. 
56 Calculated using data from IGES CDM Programme of Activities (PoA) Database.” 
http://enviroscope.iges.or.jp/modules/envirolib/upload/2656/attach/iges_cdm_poa_db_e.zip. Accessed on 
April 7, 2011.  
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50,000 mtCO2e per year.57 Before the PoA approach was developed, there was no way to use 
these methodologies to generate offsets at a large scale. Project developers are using PoAs to 
build large-scale offset programs comprised of CPAs that are small enough to use simplified 
small-scale protocols.  

Lessons Learned 
1. A separate program of rules and procedures that apply solely to aggregated projects 

may be more effective than integrating aggregation into a project-specific protocols 
and offset systems.  

Unlike other aggregation systems described in this report, the CDM created a new set of rules 
and procedures to be applied to projects aggregated into programs using the PoA approach. This 
created a streamlined process for including new projects, extended crediting periods to enable 
the integration of temporally dispersed projects, and allowed small-scale protocols to be used 
potentially to create large-scale quantities of offsets. These rules and procedures in part explain 
why PoAs are more popular than CDM’s bundling approach, which operates using the rules and 
procedures that apply to stand-alone offset projects. The PoA approach also may be particularly 
important when trying to incentivize development of agricultural and forestry offset projects 
that are so small on a per-acre basis that they do not lend themselves to a project-specific offset 
framework. 

Yet each CPA in a PoA is monitored and verified according to a CDM protocol that was 
originally designed to be used for stand-alone projects. In contrast, new protocols that can be 
specifically tailored for aggregation can take advantage of statistical sampling, standardized 
crediting, increased accuracy through modeling, and a variety of other benefits associated with 
aggregation and produce protocols that have greater environmental integrity and are easier to 
use. Development of offset protocols tailored specifically to aggregated projects, just like the 
CDM’s overarching rules designed specifically for aggregation, may increase the effectiveness 
of aggregation programs. 

2. Verifier liability for “erroneous inclusion” limits PoA development. 

Any offset aggregation system that streamlines project development by reducing regulatory 
oversight over individual projects may raise enforcement issues. If the regulatory body finds 
project participants to have made errors or conducted fraud, there must be some way for the 
regulatory body to cancel or replace offset credits that may have been incorrectly issued.  

The CDM holds third-party verification entities liable for erroneous inclusion of new CPAs. In 
practice, this approach appears to limit the number of verifiers willing to include new CPAs, 
limits the number of new CPAs they will include, and raises the cost of inclusion. In short, 
reliance on verifier liability may limit PoA project development. Liability for erroneous 
inclusion is one example of the kind of unique enforcement issues that may be associated with 
offset aggregation. Contracts are needed that clearly allow the verifier to share the risk of 
erroneous inclusion with other participants in the aggregation program. To make an aggregation 
system implementable, the CDM, and any other regulatory body designing an aggregation 
program, may need to assume part of the enforcement risk as well; CDM could do this, for 

                                                      
 
57 PoA Blueprint Book: Guidebook for PoA coordinators under CDM/JI. KfW Bankengruppe, Daisuke 
Hayashi et al., Frankfurt, Germany: November 2010. 
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example, by further limiting the time over which an included CPA can be considered 
“erroneously included.” 

3. Unclear and incomplete additionality limits project development.  

Unclear and incomplete additionality requirements increase project-related uncertainty. They 
limit the potential for project developers to obtain necessary financing to implement offset 
projects because potential lenders discount or completely disregard potential future offsets-
related revenue streams because of the risk that projects may eventually be determined to be 
non-additional. Also, unclear and incomplete rules increase the potential for project developers 
to develop non-additional project.   

Verified Carbon Standard Grouped Projects 
Background 
VCS has adopted an independent set of rules for aggregating individual project activities into a 
single “grouped project.” The methods are similar to the CDM’s PoA, but require all project 
activities in a group to share a baseline scenario and crediting period. While CDM’s rules 
facilitate the creation of a program of many independent projects, VCS’s rules require many 
independent projects to work together as one unified whole. 

How Grouped Projects Work 
Like a PoA, project developers can add project activities over time to a project group, with the 
approval of a validation/verification body, but without the need to prepare a stand-alone project 
description or validate each new project activity. Verifiers can be held liable for the incorrect 
issuance of offset credits, which means they may be held liable for projects that are erroneously 
included in the group where there is evidence of negligence. 

When an initial project for a group is proposed, the project developer defines a specific 
geographic area within which all project activities must be implemented. All of the projects 
within this geographic area must share the same relevant regulatory frameworks, common 
practices, and quantification criteria, such as regional emissions factors or historical 
deforestation and degradation rates, so they share the same baseline scenario. Only project 
activities within already approved geographical areas can be included in a grouped project. 

When registering a new grouped project, the project proponent must set clear eligibility criteria 
for the inclusion of new instances of the project activity. These criteria need to ensure all future 
instances of the project activity share the same technical characteristics as those of the original 
projects in the group, including comparable baseline scenarios and quantification and monitoring 
criteria.  

VCS’s methods are more temporally restrictive than PoAs. Any projects included in a group falls 
into the crediting period associated with the first project validated as part of the group. VCS 
crediting periods are normally 10 years, but some forestry and agriculture projects have 20- to 
100-year crediting periods. Given this restriction, VCS projects in a group must share an 
implementation schedule to maximize offset crediting. 

Grouped Project Pipeline 
VCS projects contributed the largest number of aggregated offset credits transacted in 2010. 
VCS grouped projects transacted 5.8 million tons CO2e of offset credits in 2010, 36% of the 16.1 
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million aggregated credits transacted.58 Currently, the VCS registry system lists five grouped 
projects, all wind or hydro renewable generation projects located in India and China. The 
grouped projects range in offset credit volume from 17,000-770,000 GHG emission reductions 
per year.59 

Lessons Learned 
VCS’s requirement that all project activities in a group share both a baseline scenario and 
crediting period makes each grouped project function in many ways like a stand-alone project. 
While this has so far worked well for a small number of groups of medium-scale renewable 
energy projects in the same developing country, integrating temporally distributed agricultural 
and forestry projects under this type of framework may not be possible.  
 
To get to scale, forest and agriculture aggregation programs will need to involve hundreds or 
even thousands of individual producers. This will be difficult under VCS’s rules for two reasons. 
First, the time over which these producers likely will implement new practices that reduce or 
sequester GHGs are likely to be highly varied simply because so many different actors will be 
involved in a single program. Under the VCS, these temporally dispersed projects will be forced 
to use the crediting period of the first project validated in the group; this will limit the number of 
credits a project can generate that joins the group in its later years. Second, to get to scale, many 
of these forestry or agricultural aggregation programs may need to be implemented across a 
variety of different regions. The VCS may not allow this regional diversity, because it requires 
all projects to share a baseline. In many cases, this will likely not be possible because common 
farming practices, model calibration, historic data and many other factors are likely to be 
regionally specific.  

Climate Action Reserve Forestry Aggregation Guidelines 
Background 
In August 2010, CAR finalized its first rules for offset aggregation. The “Guidelines for 
Aggregating Forestry Projects” allow projects on parcels of land that are smaller than 5,000 acres 
to join together with other parcels to form a much large aggregate that reduces the costs of 
verification and inventory development by joining aggregation pools with other landowners.  
 
Most forestland in the United States is owned by small landowners. Seventy-five percent of the 
379,918 acres of privately owned forest land in the United States is made up of individual 
parcels smaller than 5,000 acres.60 Yet, since publishing its forest protocol in 2005, almost all of 
CAR’s forestry projects have been larger than 5,000 acres.  
 
A portion of the cost of completing a forest inventory and verifying a forest offset project are 
largely fixed regardless of the size of the project. Because these fixed transaction costs comprise 
a large portion of the overall value of smaller offset projects, smaller projects are not financially 

                                                      
 
58 Ecosystem Marketplace & Bloomberg New Energy Finance, op cit., page 32.  
59 The VCS Project Database. Accessed July 1, 2011. Available online at 
http://www.vcsprojectdatabase.org/. 
60 Forest Resources of the United States, 2007. U.S. Department of Agriculture. Forest Service. 
Washington, DC: March 2009. 

http://www.vcsprojectdatabase.org/
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viable. CAR developed the aggregation guidelines to lower inventory and verification costs for 
small-scale projects to make it more viable for smaller forest parcels to generate offsets. 

How the Protocol Works 
Offsets projects implemented on fewer than 5,000 acres can join aggregation pools to reduce 
project-related costs in two ways. 

1. Aggregated projects can inventory their property with fewer inventory plots. 
2. Aggregated projects require less frequent verification. 

Reduced Statistical Stringency for Inventories from Aggregated Projects 
A forest inventory that includes measurements of tree size, age, volume, species, and the amount 
of carbon sequestered in a forest is compared with a baseline to determine how many offset 
credits have been generated by forest carbon offset project.  

CAR requires the inventory for unaggregated projects to contain a sufficient number of 
individual measurement plots to establish a target sampling error of +/- 5% of the mean at the 
90% confidence level. Under the new “Guidelines for Aggregating Forestry Projects,” projects 
are not individually required to sample at this level of stringency. Instead, projects in the 
aggregation pool can combine their forest inventories to determine statistical certainty. By 
pooling inventories and increasing the size of the overall sample, individual project inventories 
can have greater target sampling error while the aggregation pool as a whole still can achieve a 
sampling error at +/- 5% of the mean at the 90% confidence level. So for individual project 
inventories, the allowable standard error increases as more landowners join a pool. For example, 
a single project aggregated in a pool with 15 others can inventory its individual property at a 
reduced target sampling error of +/- 20% of the mean at the 90% confidence level, while the 
inventories of all the projects in the aggregate will combine to still meet the statistical stringency 
required by CAR. 

In practice, this means inventories for aggregated projects can have fewer measurement plots 
than inventories for stand-alone projects of the same size. One 2,000 acre stand-alone project 
would require 358 inventory plots to meet CAR’s accuracy requirements. If that 2,000 acre 
stand-alone project instead joins an aggregated pool with eight other 2,000 acres landowners, the 
individual 2,000 landowner now only needs 45 plots to establish an inventory with sufficient 
statistical certainty.61 It costs $50-75 per plot to inventory plots. Without aggregation a 2,000 
acre landowner will pay up to $27,000 to inventory their property; aggregation reduces this cost 
almost 90% to just$3,500. 

Less Verification 
Verification is the largest transaction cost for forestry offset projects. The initial verification, in 
which the project baseline is set, is estimated to cost typically $25,000-$30,000, while 
subsequent on-site verifications can be expected to cost about $15,000. To reduce these costs, 
CAR’s aggregation guidelines reduce the frequency of verification as follows: 
                                                      
 
61 Data from Summary of Cost Savings to Landowners from Aggregation Proposal Forest Project 
Protocol. Climate Action Reserve. Los Angeles, CA: August 20, 2010. Costs are discussed from the 
landowner rather than aggregator perspective because individual projects in an aggregated pool retain so 
much autonomy under the CAR Aggregation Guidelines. 
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• Aggregated projects need only be verified through a site visit every 12 years, compared with 
every six years for disaggregated projects.  

• To be issued CRTs in between on-site verification, projects must submit a monitoring report 
for desk verification. Disaggregated projects must individually submit their project for 
verification any time they want to register offsets with CAR. For aggregated projects, the 
square root of the number of projects in the aggregated pool is selected at random each year 
for desk verification. If this sample passes the desk review, CRTs are issued for the entire 
aggregated pool. 

One of the main advantages of the CAR aggregation approach is a substantial reduction in total 
verification costs. AgRefresh, a project developer and consulting company, recently found 
verifiers willing to verify individual projects included in an aggregated pool for a 25% discount 
to the cost of verifying each stand-alone projects, so long as each project had the same start 
date.62 While CAR does not require projects in an aggregate to start at the same time, this kind of 
verification discount may create a financial incentive that encourages project developers only to 
aggregate projects that have the same implementation schedule.  

Cost Implications 
Aggregation of projects into larger units can substantially reduce project-related transaction 
costs. For example, Table 4-1 shows the transaction costs associated with a 2,000 acre stand-
along project compared to a 2,000 acre project included in a larger aggregation. As shown, the 
total transaction costs for a single 2,000 acre project is $417,000 while the transaction cost for 
the same project included in an aggregation would be just $161,500, a savings of more than 
$255,000.  

To put these transaction cost savings in context, one carbon market participant recently estimated 
the net present value of the profit (revenue from selling carbon credits minus the transaction 
costs associated with generating those credits) when selling 270,000 offset credits to be 
generated from 2010 to 2070 at $6/mtCO2e from a 3,000 acre property. On a disaggregated 
basis, the offset credits would have a net present value of $800,000 after subtracting transaction 
costs. By aggregating the project with five other 3,000 acre landowners, the reduction in 
transaction costs is estimated to increase the overall net present value of the credits to 
$950,000.63 Reduced transaction costs in this example increased the net present value of the 
emission reduction project by nearly 20%.  

 

                                                      
 
62 Telephone communication between Charles Kerchner, Director of Forest Solutions Unit and Peter 
Weisberg, Senior Project Analyst, The Climate Trust, March 22, 2011. 
63 Dettman, Steve. “Aggregated price savings of CAR’s Forestry Aggregation Guidelines.” Ecotrust, 
Portland, OR: May 11, 2010. 
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Table 4-1 
Cost Savings of CAR’s Guidelines for Aggregating Forest Projects. Disaggregated costs assume a 
2,000 acre landowner undertakes a stand-alone CAR forestry project. Aggregated costs assume a 2,000 
acre landowner joins eight other 2,000 acre landowners in an aggregated pool. Aggregated costs are 
expressed as costs of the individual landowner in the aggregated pool, rather than the total costs for the 
pool as a whole. Price assumptions are “best guess” average costs; actual costs are likely to be highly 
site-specific. Nominal costs are shown for 2016-2070. 

Required 
activities  

Transaction 
costs 
(disaggregated)  

Transaction 
costs 
(aggregated) 

Rationale Assumptions 

 
Preparing forest 
inventory 
 

 
$27,000 

 
$3,500 

 
Disaggregated:  
358 plots. 
Aggregated:  
45 plots. 
 

 
Each inventory plot 
costs $75. 

Updating forest 
inventory 

$100,000 $30,000 Disaggregated 
inventory, has 
fewer inventory 
plots and is 
cheaper. 

A disaggregated 
update costs 
$10,000. An 
aggregated update 
costs $3,000. 

On-site  
verifications  
(2016-2070) 
 

$150,000 $75,000 Disaggregated:  
10 verifications 
Aggregated:  
5 verifications  
 

On-site verification 
costs $15,000. 

Desk reviews 
(2016-2070) 

$140,000 $53,000 Disaggregated:  
55 reviews.  
Aggregated:  
21 reviews. 

Desk review costs 
$2,500 per project 
per year. 
 

 
Total Cost 

 
$417,000 

 
$161,500 

  

 

Many of the costs associated with developing a CAR forestry project are the same regardless of 
whether a forestry project is aggregated or not. Aggregated project developers still must pay 
individually to open an account with CAR, conduct a legal review of the project implementation 
agreement and any agreements with the aggregator, build a detailed forest carbon inventory, 
conduct forest carbon growth and yield modeling, develop project documentation, and conduct 
initial project verification. The fixed nature of these transaction costs will help to encourage 
implementation of larger forestry projects and discourage development of smaller ones.  

Role of the Aggregator 
CAR requires the entity that manages the aggregation pool to: 

1. Select verification bodies and coordinate verification schedules; and,  
2. Receive all credits generated by individual projects in the aggregated pool. 

CAR mentions other possible roles for aggregators, including project feasibility assessment, 
project development, preparation of project documents, monitoring and/or the management of 
monitoring. No business models have emerged yet among aggregators using the CAR forest 
aggregation rules, because the rules are relatively new and no aggregator is registered to date 
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with CAR. Interviews with a variety of project developers who are considering developing 
aggregated projects suggest that aggregators anticipate playing a relatively limited role compared 
with the role of Coordinating Entities under a CDM PoA, or aggregators using the Chicago 
Climate Exchange’s soil carbon protocol.  

Role of the Landowner 
Landowners participating in an aggregation pool must meet the requirements of CAR’s forest 
protocol. First and foremost, landowners must sign the project implementation agreement (PIA) 
with CAR. The PIA commits them to monitoring and verifying any offset credits generated from 
their property remain sequestered for 100 years after the last credits are issued and holds forest 
landowners liable for any intentional reversals of sequestered carbon during that period. Because 
landowners are hesitant to commit to this 100 plus-year liability, the requirement that 
participating landowners sign the PIA is proving to be a primary barrier to developing many 
potential CAR forestry projects.  

Under this structure mandated by the protocol’s guidelines, the landowner retains the majority of 
the power over the forest project as well as the associated project liability. Landowners can enter 
and leave an aggregated pool at any time. Because no single entity can enroll more than 5,000 
acres in any aggregate, there will be no business model developed that is based on an aggregator 
owning all or most of the properties in a large, aggregated pool.  

CAR’s aggregation guidelines lower project development and operating costs for groups of 
stand-alone projects, but the PIA requirement makes it challenging to sign up landowners who 
will have to bear the risk associated with participating in the carbon market over a very long time 
period. As such, aggregators that are unable to shield landowners from market risks are not likely 
to be successful in configuring individual projects into a scalable aggregated project.  

Business Model Example 
AgRefresh exemplifies this limited role for aggregators. AgRefresh has listed three projects on 
CAR’s registry that it anticipates aggregating. It serves as a fee-for-service consultant to each of 
these landowners, preparing documents and quantifying the potential delivery of credits. Once 
projects are listed and operating, AgRefresh plans to establish an aggregation pool for these 
projects and manage the monitoring and verification schedules of the various projects in its pool 
(as required by CAR). AgRefresh, however, has no equity in the projects. Rather, each 
landowner pays for AgRefresh’s services. Aggregation simply reduces monitoring and 
verification costs for these landowners.  

The key distinction here is that these landowners assume the risks associated with the project’s 
carbon performance. Another aggregation model employed in the CDM and in other offset 
programs is one in which landowners are compensated for implementing practice-based 
activities that generate offsets, while the aggregator is responsible for the design, performance, 
and risks associated with the offset project. This approach is employed by Cool nrg (Appendix 
A), Sadia (Appendix B), and Ducks Unlimited (Appendix D). 
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Lessons Learned 
Although the aggregation guidelines in CAR’s forestry protocol are less than a year old, there are 
a few theoretical and practical lessons to be learned from evaluating it. 

1. Aggregation can substantially reduce project-related transaction costs. 
According to calculations displayed in this report, CAR’s streamlined procedures reduce the 
nominal transaction costs of inventorying and verifying a 2,000 acre project from $417,000 as a 
stand-alone project to around $160,000 when the project is aggregated with eight others. 
Ecotrust found this reduction to increase the overall net present financial value of a 3,000 acre 
carbon project by 20%.64 

2. Aggregation can make it possible for forest inventories and emissions reduction 
calculations to establish statistical certainty at the aggregated level, rather than at the 
individual project level. 

Inventories—which will be needed for many land-use projects such as forestry, soil carbon, 
grassland conservation, and others—can demonstrate high degrees of statistical certainty at the 
aggregate level, with lower certainty at the individual project level. Requiring statistical 
certainty to be demonstrated at the aggregate rather than the individual project level can 
significantly reduce inventory costs without sacrificing the accuracy and environmental 
integrity of the offset credits produced by the overall aggregation.  

3. New methods for ensuring permanence are needed. 
Ensuring permanence is crucial for any land-based carbon sequestration project. If individual 
landowners are liable to guarantee 100 years of permanent sequestration, opportunities to 
reduce risks and simplify participation of landowners through aggregation will be limited.  

Alternatives to CAR’s PIA approach could be developed to incentivize large-scale 
implementation of land-based carbon sequestration projects while ensuring long-term 
environmental integrity. Some potential options that may be considered in the future include:  

• Assigning a reduced value to temporary sequestration;65 
• Reducing the time period required for carbon abatement to qualify as “permanent;”  
• Assessing a project’s permanence risk and then discounting it according to the likelihood 

that the project will be reversed, which is the approach taken by the VCS for land-use 
projects; and, 

• Assigning temporary credits (like the CDM) or rental credits for sequestration projects.66 
 

Without a more flexible approach to addressing permanence, sequestration projects may not ever 
be able to supply a large number of offsets because the associated financial and operational risks 
are too great to encourage broad participation among landowners. Strategies that minimize the 
                                                      
 
64 Ibid. 
65 Marshall, Liz, and Alexia Kelly. “The Time Value of Carbon and Carbon Storage: Clarifying the terms 
and the policy implications of the debate.” World Resource Institute Working Paper. Washington, DC: 
2010.  
66 While assigning temporary credits appears to be a potential solution to the issue of permanence, many 
market observers have suggested adoption of this approach in the CDM is one of the key reasons the 
carbon market has not developed more CDM-based afforestation and reforestation projects.  
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risks to the landowner and transfer them to the aggregator may encourage aggregation and help 
to increase the supply of offsets from forestry and agricultural projects.  

American Carbon Registry’s Forest Carbon Project Standard Guidelines for 
Aggregated Projects 
ACR’s Forest Carbon Project Standard outlines specific guidelines for aggregation. ACR’s 
guidelines give aggregators more flexibility to design an aggregation program to make groups of 
lands work together as one aggregated project. ACR’s guidelines were published in June 2010, 
several months after the first aggregated project, the GreenTrees Forest Carbon Project, was 
submitted for registration with ACR. 

How the ACR Aggregation Protocol Works 
Under the ACR’s aggregation guidelines, the statistical certainty of the inventory, monitoring, 
and verification of a group of projects is calculated at the aggregate rather than individual project 
level. Compared to CAR (where each individual parcel of land is still required to have its own 
inventory and baseline), ACR projects in an aggregate share a baseline and one aggregate 
inventory. Offsets are calculated at the aggregate, rather than at the individual project level.  
 
The process for completing an inventory, monitoring, and verification is designed by the 
aggregator, so long as it meets ACR’s statistical requirements (±10% of the mean at 90% 
confidence). The verification procedures are created by the aggregator and the verifier. A verifier 
determines how and what to sample to ensure credits issued to the entire aggregation pool have a 
reasonable level of assurance of accuracy. This must include field visits every five years, but not 
necessarily to every parcel of land in the aggregated pool. 
 
ACR handles permanence in a fundamentally more flexible way than CAR and VCS. Under the 
ACR protocol, individual landowners do not have to commit to ACR’s permanence requirements 
(i.e., any sequestered carbon sold as an offset credit must remain sequestered for 40 years). 
Instead, the aggregator commits to guarantee that any credits it sells are permanent. If a 
landowner experiences a reversal, it is up to the aggregator to find replacement credits. ACR’s 
rules, unlike CAR’s, allow aggregators to design mechanisms to mitigate the risks of reversal 
through diversification, futures, insurance, and other mechanisms that allow ACR to include 
landowners in an aggregation program without each landowner making a 40-year commitment. 

Roles of the Landowners and the Aggregator 
This flexibility opens up the possibility for a variety of new aggregation models. ACR’s rules 
allow the aggregator and the individual landowners to negotiate contracts that determine how the 
pool operates. This allows program participants to design the process for monitoring and 
verifying projects, allows new projects to enter or leave the aggregation pool, and allows sharing 
of costs and profits. ACR also allows aggregators to justify a smaller contribution of credits to a 
buffer pool to cover unintentional reversals given their unique ability to diversify risks compared 
with stand-alone projects. 

Business Model Example 
ACR updated its aggregation rules to version 2.1 on January 31, 2011. One aggregated forestry 
project, GreenTrees’ afforestation and reforestation of cropland in the Mississippi Alluvial 
Valley, has been registered and verified under the older version. The project, which began in 
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2008, is working to update its procedures to meet the requirements of the new version 2.1. 
GreenTrees currently has 2 million mtCO2e of offsets under contract that are expected to be 
delivered over the next 15 years, making it one of the largest reforestation programs in the 
United States.  

Under Version 2.1, the aggregator has a contract directly with ACR and is required to 
demonstrate and maintain the permanence of the offset credits it sells from the program. All 
landowners participating in the program sign a contract with GreenTrees, and the landowners 
commit to keep carbon stocks above a specified level. To date, Green Trees contracts have been 
for 70 years, although GreenTrees has the flexibility to change this going forward. Under this 
contract, GreenTrees takes on a partial interest ownership over the carbon that is grown on the 
land.  

The Green Trees’ contract is connected to the land and is transferred with the land if sold. 
According to a representative of GreenTrees, ACR’s flexibility around land ownership and 
willingness to put liability for reversal on the aggregator has been essential.67 In GreenTrees 
experience, many parcels are divided into multiple ownerships while under contract upon a sale 
or a death of the original landowner. Because each landowner does not need a contract directly 
with ACR and GreenTrees has clear ownership of the carbon offsets, this division of parcels has 
not been an issue. 

GreenTrees, like other successful programs described in this report, reduces risks for 
landowners. It oversees and funds the cost of reforestation, monitoring and verification, and in 
return shares the carbon proceeds with the landowners. Because many of the upfront investments 
are borne by GreenTrees, landowners are financially protected from project underperformance. 

Lessons Learned 
1. ACR treats the aggregated group of projects more like one large project, rather than a 

program of individual projects.  

Under ACR’s guidelines, all projects share an inventory and baseline. Aggregators rather than 
landowners are liable to demonstrate the permanence of their credits. This flexibility may 
accommodate a variety of different business models. The ACR protocol may be attractive to 
aggregators who want to enroll quickly a large number of landowners by designing a program 
that minimizes their risks.  

2. ACR’s permanence rules demonstrate a more flexible solution, but its success remains 
to be tested.  

ACR’s approach to permanence appears to be more flexible than offered by other offset 
standards, and so may attract participation of more landowners. As this approach is 
implemented, it will be interesting to evaluate how it compares to CAR’s more restrictive rules. 
Over time, it will be interesting to learn if ACR has been able to enforce successfully the 
permanence of the credits it issues, or if aggregators go out of business, or otherwise disappear 
over the 40-year permanence time period. One remaining question to be answered in this case 

                                                      
 
67 Telephone communication between Chandler Van Voorhis, Managing Partner of C2I and Peter 
Weisberg, Senior Project Analyst, The Climate Trust, August 24, 2011. 
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will be what roles and responsibilities will landowners inherit if a project aggregator is no 
longer operating? 

3. Aggregation can make it possible for inventories and emissions reduction calculations 
to establish statistical certainty at the aggregate rather than individual project level. 

Both ACR and CAR’s aggregation approaches allow and encourage aggregated projects to 
establish statistical certainty at the aggregate level rather than at the individual level. This 
approach both reduces costs for validation and verification and increases the accuracy of 
reported emissions reductions.  
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5  
BUSINESS MODEL APPROACHES TO AGGREGATION 
Introduction 
This chapter reviews aggregation business models that emerged even without a clear set of rules 
or guidelines for aggregators to follow. This chapter first looks at the CCX soil carbon and the 
Alberta tillage system protocols that enabled aggregation, but provide little guidance for how 
aggregate projects. The chapter then reviews DU’s avoided grassland conversion, and AgCert’s 
anaerobic waste digestion programs. In both cases, the aggregators are developing or developed 
their own protocols to accommodate their unique business model approach to aggregation.  

Chicago Climate Exchange’s Soil Carbon Protocols 
Background 
In 2003, the Chicago Climate Exchange (CCX) launched the first voluntary, but legally binding 
cap-and-trade program in the United States. Private companies voluntarily committed to cap and 
reduce their GHG emissions by joining the CCX. These companies could meet their emission 
reduction targets by internally reducing their emissions or by purchasing CCX-certified 
allowances and offsets, which are undifferentiated from CCX allowances. Both are known as 
carbon financial instruments (CFIs). CFIs are designated in terms of 100 mtCO2e.  

Participants in the CCX program included energy, industrial, university and governmental 
entities who agreed to accept binding emissions reduction obligations over the course of the 
program. CCX had a total emission baseline of 600 million mtCO2, and CCX members achieved 
their emission reduction goals (e.g., 4% below their 2006 baseline).  Although the CCX ended its 
cap-and-trade program in 2010, the CCX registry continues to host offset project enrollment, and 
conduct offset issuance and transfer services. Reportedly, many agricultural entities and others 
continued to hold open their CCX offset registry accounts after 2010, and privately arranged 
transactions continue to occur across registry accounts.68   

The proof-of concept elements of CCX included an offsets aggregation and sales system that 
served 15,000 farmers, ranchers and foresters who implemented specified best management 
practices on more than 25 million acres of land in the U.S. and Canada. The bulk of CCX trading 
took place from 2006 to 2008.  The average trade price for CCX allowances and offsets over the 
entire program was $3.10/mtCO2.  Total traded volume was 150 million mtCO2, excluding 
futures and options related contracts. Some market observers publicly criticized the CCX offset 
protocols as lacking in rigor and transparency, and asserted that offsets created using CCX’s 
offset protocols lacked environmental integrity.69  
 

                                                      
 
68 See https://www.theice.com/ccx.jhtml . 
69 See, for example, The ENDS Guide to Carbon Offsets. Environmental Data Services, London, 
England: 2008, or Wall Street Journal, “Pollution Credits Let Dumps Double Dip,” October 2008. 
http://online.wsj.com/article/SB122445473939348323.html. Accessed on April 5, 2011.  

https://www.theice.com/ccx.jhtml
http://online.wsj.com/article/SB122445473939348323.html


 

5-2 

The bulk of credits registered under the CCX were derived from two protocols that credited 
landowners for enhancing soil carbon sequestration: (i) CCX’s continuous conservation tillage 
and conversion to grassland soil carbon sequestration offset protocol; and, (ii) the sustainably 
managed rangeland soil carbon sequestration offset protocol. These protocols credit landowners 
for reducing soil tillage, converting cropland into grassland, or changing rangeland management 
practices. They are both built around aggregation and required offset projects that expected to 
sequester less than 12,500 mtCO2e in a year to submit their projects to the CCX through an 
aggregator. 

How the Protocol Works 
CCX’s soil carbon protocols used standardized assumptions to address permanence, 
additionality, and project crediting. These assumptions did not require on-site measurement, only 
verification that a given agricultural practice actually was implemented on the ground.  

Permanence 
CCX rules required landowners to demonstrate the permanence of their practices during the five 
years that landowners contracted with aggregators to create offsets. CCX set-aside 20 percent of 
all sequestration offsets as a buffer reserve. This approach combined with automatic offset “take-
back” rules made it possible for CCX to cancel sequestration offsets made invalid due to non-
performance by an enrolled producer during the five-year contract period. CCX did not enforce 
long-term maintenance of post-program sequestration.70  
 
The standard minimum contract periods (initially four years than later five), were set to reflect 
the following factors: (i) comparability with emitter reduction commitments; (ii) the willingness- 
of farmers to commit to participate in the program, since many of them rent acres annually; (iii) 
ability of CCX to commit to provide program infrastructure beyond the expected program life; 
and, (iv) the importance of engaging large-scale farmer participation. 

Additionality 
The CCX’s additionality determination was standardized and practice-based. All conservation 
tillage and rangeland projects and any grassland conversion implemented after 2003 were 
considered additional. Projects participating in the USDA’s Conservation Reserve Program, 
which is described in Appendix F, also were eligible to participate and generate offsets. 

Monitoring and Crediting 
No on-site monitoring was required under the CCX protocol. Instead, soil scientists established 
crediting rates for each practice by taking the average sequestration rates published in peer-
reviewed literature for specific regions. All landowners that implemented the approved practice 
were credited at the standardized rate for their region. Landowners could easily assess the 
potential carbon value of implementing a project on their property without having to undergo 
complex monitoring.  
                                                      
 
70 CCX forest project commitments eventually were enhanced to require participants to make a 
contractual commitment of their intent to assure long-term carbon storage, but the in-program rules for 
maintenance of credited carbon were similar to those for soils. 
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Verification 
Verifiers randomly selected 10% of the contracts enrolled in an aggregation program for annual 
on-site verification. During this visit, the verifier ensured the sequestration practice was in place. 
If the verifier found an error or noncompliance rate of greater than 3% in its sample, the offsets 
issued from the entire aggregation pool were reduced by an error rate determined by the verifier; 
no further verification was required.  

Role of the Aggregator 
CCX aggregators originated new projects, registered the projects, arranged for verification of the 
aggregated pool of projects, and commercialized the offset credits that were generated. 
Aggregators also were required to assume the liability for replacing CFIs from any project that 
was reversed over its five-year commitment period. If a farmer decided to return to conventional 
tillage after two years in the program, for example, the aggregator was responsible for replacing 
any CFIs issued from the project to the CCX.  

Many different business models were possible under the rules laid out by CCX. The business 
model of the North Dakota Farmers Union method for registering projects and sharing revenue is 
described in Appendix C. 

Role of the Landowner 
Under the CCX protocol, landowners were required to maintain the approved practice that 
sequestered soil carbon for a five-year period. Because crediting was standardized and not based 
on performance, no monitoring was required. Landowners simply had to allow verifiers access to 
their property to confirm that the practice remained in place. 

Lessons Learned 

Lessons Learned 
1. Standardized assumptions for permanence, additionality, and practice-based crediting 

enabled large-scale participation in the CCX’s soil carbon protocols. Once projects were 
enrolled under the CCX protocol, neither the landowner nor the aggregator faced any project 
performance risk. So long as the landowner maintained the practice designed to sequester 
carbon, the project would be credited at the standardized regional rate regardless of the 
amount of carbon the project actually sequestered. This performance guarantee attracted 
large-scale participation in the CCX soil carbon programs. 
 

2.  Shielding landowners from carbon market risks is important to incentivize their large-
scale participation. Standardized methodologies that quantify credits based on the practice 
implemented, rather than the actual performance of a project helped to encourage landowner 
participation in the CCX program. This approach is an innovative one that may be important 
for other offset programs to consider in the future as a way to encourage large-scale 
participation of famers in the carbon market. 
 

3.  The environmental integrity of the streamlined CCX protocols was a focus of 
discussion. The soil carbon protocols were designed to encourage wide-scale participation, 
particularly the criterion that set the time period for earning CFIs to only five years. We 
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understand this feature was included in the CCX in response to the fact that many farmers in 
the CCX’s target region of the Upper Midwest typically lease their land under short-term 
contracts. As such, management regimes on these lands change every few years, and a 
longer-term permanence requirement may have drastically limited participation.  
 
Additionally, as a defined-life pilot, CCX made no pretense that it could promise a regulatory 
infrastructure to enforce long-term, post-program sequestration maintenance for time periods 
more commonly associated with the concept of “permanence.”  Instead, CCX rules focused 
on testing a strong compliance mechanism to apply during the life of the program, and on 
knowledge of the history of carbon-beneficial agricultural and forestry practices.  For 
example, while some have questioned the durability of carbon absorbed through conservation 
tillage, the CCX literature cited field evidence that farmers who convert to no-till tend to stay 
with it if they can get through the yield and operation risks faced during the first four years of 
transition.  CCX cites this evidence to support the notion that if the offset contract can help 
farmers commit through five years, there is a strong chance the BMPs will continue into the 
future.   
 
While the CCX approach to permanence is understandable within the context of the expected 
CCX program life, the CCX’s five-year “permanence” requirement is inconsistent with 
existing scientific research, and prevailing practices that typically require permanence for 
sequestration offset projects to be addressed for a 100-year time period. 
  

4. Simple and non-prescriptive protocols can facilitate aggregation business models.  
The CCX protocols provided minimal guidance for aggregation, but required that small 
projects that expected to sequester less than 12,500 mtCO2e in a year to submit their projects 
to the CCX through an aggregator. In response, aggregation arose because market actors 
identified the opportunity to enroll multiple landowners into a CCX project, thereby reducing 
transaction costs and enhancing the competitiveness of the projects. In this case, it was the 
combination of a simple, straightforward approach to monitoring and verification combined 
with the requirement that small projects be aggregated – and not specific aggregation 
guidelines themselves– that helped to facilitate large-scale aggregation.  

Alberta Offset System Tillage Systems Protocol 
Background 
Alberta launched a comprehensive regulatory system starting on January 1, 2007 that mandates 
facilities that emit more than 100,000 mtCO2e annually lower their GHG intensity by 12%. This 
is a major part of the province’s strategy to lower its GHG emissions by 20 million mtCO2e by 
2010, 50 million mtCO2e by 2020, and 200 million mtCO2e by 2050, based on a 2005 baseline. 
Regulated facilities can meet the intensity target of a 12% reduction in emissions per unit of 
production by implementing internal reductions, purchasing offsets, paying a fee of $15 per 
mtCO2e, and/or purchasing credits from facilities that exceed the 12% intensity target. 

Eighty-three projects totaling over 14 million mtCO2e are registered in the Alberta offset system. 
The majority of the projects (50) and substantial portion of offsets (5 million mtCO2e) are 
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registered based on applying the Tillage Systems Protocol. All of the tillage projects are 
aggregated. 

How the Protocol Works 
Alberta’s tillage protocol version 1.3 was issued in February 2009, and relies on risk-based 
discount factors to address permanence, proportional additionality, and the option to use a 
standardized or customized crediting approach. It is this streamlined approach to qualification 
and quantification that has enabled aggregation in Alberta. 

Although the protocol does not address aggregation directly, offset project developers have 
relied to a large extent on aggregation in practice to design and implement tillage projects in 
Alberta. These developers have relied on an offset project technical guidance document71 to 
ensure they are implementing aggregation business practices consistent with Alberta’s offset 
system. Additionally, Climate Change Central, the non-profit organization that manages the 
offset system in partnership with the government of Alberta, currently is updating the tillage 
protocol to explicitly address aggregation. Version 2.0, which includes guidance on aggregation, 
is expected to be available for use in early 2012. 

Permanence 
The Alberta protocol addresses offset permanence by applying a discount factor to account for 
the likelihood that a reversal would happen during the protocol’s 20 year crediting period. The 
“assurance factors” were developed by technical experts for regions within Alberta. The experts 
found the risk of reversal over 20 years to be low, between 7.5% and 12.5% for the two regions 
in Alberta (Parkland and Dry Prairie). Since only projects in Alberta are eligible to produce 
compliance grade offsets, a discount factor in this range is applied depending on land type and 
practice change to account for a possible reversal. 

Additionality 
A proportional additionality approach is used to adjust the emission reductions eligible under the 
protocol to be credited as offsets. Using 2001 data from the farm census, the protocol discounts 
the standardized emission factors by the portion of farmers that had adopted conservation tillage 
practices. This adjusted baseline approach is calculated on a regional basis. By adjusting the 
baseline to adoption rates based on 2001 census data, this approach attempts to balance the desire 
to reward early adopters and those who implemented reduced or no-till practices following the 
adoption of the protocol. 

Monitoring and Crediting 
Projects that use standardized crediting factors do not require onsite monitoring. Instead, project 
developers can apply default factors. All landowners that implement the approved practice are 
credited at the standardized rate for their region. The protocol also allows projects to use custom 
carbon coefficients. These coefficients must be derived from a well-documented, peer reviewed 
model that must be validated by a third party, and once validated the model data must be scaled 

                                                      
 
71 Technical Guidance for Offset Project Developers Version 2.0. Government of Alberta. Edmonton, AB, 
Canada: 2011.  
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up with site-specific data to produce results that are valid on a regional scale. Finally, the Alberta 
government must approve the model and its coefficients.72  

The Alberta protocol has two 10 year crediting periods. Projects can renew for the second 
crediting period, but renewal requires adoption of updated default factors. Under the protocol, 
projects have an eligible project start date of January 1, 2002, so the crediting rates will be 
adjusted for registered projects with an effective date of January 1, 2012.  

Verification 
The protocol does not address verification procedures in detail. Rather, guidance is offered in a 
program-wide verification document. The verifier is not required to visit any of the sites. The 
verification focuses in-depth on the aggregator’s record keeping procedures, and the strength of 
the quality control and assurance systems in place for backing up the assertion that landowners 
applied reduced or no-till practices on the acres enrolled in the project.  

Role of the Aggregator 
Aggregators generally are project developers in the Alberta system. As such, the individual or 
company serving as an aggregator originates new projects, register the projects, arrange for 
verification of the aggregated pool of projects, and commercialize the credits generated. The 
Alberta program designates offsets as revocable licenses, which implies compliance buyers are 
liable for any offsets that the government revokes due to inaccurate or fraudulent reporting.  

Aggregators manage and share in this risk through purchase agreements with compliance buyers. 
The landowners enrolled in a registered project are shielded from liability.  

Role of the Landowner 
Under the Alberta protocol, landowners are required to maintain and document for the 
aggregator the tillage practices implemented throughout the crediting period. Reduced and no- 
tillage practices implemented on leased land also are eligible under the protocol, but require 
documentation between the landowner and lessee documenting the tillage management practice 
and the years it is being implemented.  

Lessons learned 
1. Aggregation can enable the use of proportional additionality assessments.  

To address ongoing additionality concerns around tillage practices, the Alberta protocol uses an 
adjusted baseline approach that discounts emission factors for a tillage practice based on the 
percentage of producers that had implemented conservation tillage practices in 2001. 

This practice, which is often called proportional additionality, is one method of standardizing 
additionality assessments. Some market observers have suggested that this approach can help to 
maximize landowner participation in carbon markets, and appropriately reward early adopters 
of conservation practices. While Alberta was the first offset program to adopt it, this approach 
was included in the American Clean Energy and Security Act (H.R. 2454), and the Western 

                                                      
 
72 Methodology Synthesis to Supplement Cropland Management Protocol Development. Climate Action 
Reserve. Los Angeles, CA: 2011. 
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Climate Initiative (WCI) is retaining the option to implement proportional additionality for 
agriculture and forestry projects.73 

As discussed in more detail in Chapter 8, the confidence level with which proportional 
additionality conservatively generates credits increases with the proportion of producers 
participating in the market. If not all producers are involved in the market, the true distribution 
of non-additional lands and additional lands will differ from the adjusted baseline. The adjusted 
baseline coefficient and true mean of non-additional producers will converge as the percentage 
of participating producers increases.  

Yet the Alberta protocol does not ensure the full participation of producers. Instead, projects opt 
in to sell credits. As such the actual rate of business as usual reductions and the adjusted 
baseline rate differ. Therefore, depending on the distribution of additional and non-additional 
projects participating in the Alberta market, the adjusted baseline rate differs from the 
distribution of non-additional and additional producers generating tillage credits in the Alberta 
Offset System. The protocol, however, balances this uncertainty in a conservative manner, by 
accounting for net carbon losses from full tillage practices in the adjusted baseline coefficient.  

2. Aggregation business models depend on adopting strong quality assurance\control 
systems. Successful projects that enroll hundreds of landowners will generally receive 
paper-based confirmation documenting the eligible offset practice. Since such records from 
a disparate number of sources are an essential data point for quantify offset production, it is 
necessary to implement an electronic system with backup that can file, store, and be 
retrieved to support the asserted level of emission reductions. One market participant with 
TransCanada highlighted the importance of an aggregator’s ability to manage these 
documents.74 When conducting due diligence on a proposed offset project, TransCanada 
reportedly evaluates an aggregator’s data management systems to determine if the 
aggregator successfully can deliver promised tons.75 This practice takes on a significant role 
during verification, and is designed to provide buyer’s who are liable for invalid offsets with 
confidence they are purchasing credible emission reductions. 

Ducks Unlimited Avoided Grassland Conversion  
Background 
Ducks Unlimited (DU) initially was exposed to the carbon market in the late 1990s and early 
2000s while conducting afforestation activities in the Lower Mississippi Alluvial Valley. As a 
public interest non-profit organization dedicated to wetlands and waterfowl conservation habitat 
in North America, DU was motivated to create financial incentives to prevent the loss of native 
grasslands. DU engaged the Eco-Products Fund76 in 2006 to try to utilize carbon finance to avoid 
the conversion of grasslands. This discussion evolved into an avoided grasslands conversion 
                                                      
 
73 Offset System Essential Elements Final Recommendations Paper.WCI Offsets Committee. 2010. 
74 Telephone communication between Srikanth Venugopal, Director, Environmental Risk and Trading, 
TransCanada Pipelines Limited, Inc. and Sheldon Zakreski, Senior Program Manger, The Climate Trust, 
June 17, 2011. 
75 Ibid. 
76 The Eco-Products Fund is a $100 million private equity fund that is jointly managed by New Forests 
Inc. and Equator Environmental, LLC, that invests in land and water preservation projects that can 
generate different environmental assets in the ecosystem marketplace. 
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aggregation model targeting landowners in North Dakota that DU launched in 2008. This model 
is examined in detail in Appendix D. DU actively signed up landowners through 2010, and 
currently has 150 sites enrolled in its aggregation pool.  

How it Works 
The basic concept behind DU’s aggregation model is to provide eligible landowners a payment 
in exchange for executing a perpetual grasslands conservation easement with the U.S. Fish and 
Wildlife Service. In exchange, DU receives ownership rights, or an option to purchase, the 
emission reductions from avoided grasslands conversion. The offset project design has evolved 
since the program began, and DU has taken steps to develop an additionality case and 
quantification procedures to demonstrate the aggregated project is generating a conservative 
quantity of offsets. 

Additionality 

DU pays every landowner who agrees to execute an easement, regardless of the risk that a 
particular parcel of land will be converted from grassland to cropland. Such an approach 
encourages wide-scale landowner participation, but does not clearly demonstrate that all lands 
enrolled in the program are additional. DU employs a bio-economic model to identify what 
proportion of lands would be converted but for carbon finance, and are thus eligible to create 
offsets.  

The decision to convert grassland to cropland (i.e., the baseline) is primarily driven by economic 
factors, with geographic and environmental limitations of the land and region for cropland 
production serving as secondary factors. The bio-economic model used to quantify carbon 
offsets for grasslands was designed to identify how many acres enrolled in the program faced 
95% or higher likelihood of being converted in less than five years from their enrollment date. 
The beneficial linkage between modeling approaches and aggregation projects is that the larger 
the sample size (i.e., the greater number of sites aggregated) typically the more reliable the 
model results. The DU model is designed to predict the probability of conversion for a parcel at 
the county scale, given site characteristics such as land capability class, an indicator of soil 
productivity, and commodity prices. Of the 50,000 acres currently enrolled in DU’s program, 
approximately 26%, or 13,000 acres, are estimated to be in imminent threat of conversion in the 
immediate future. Under DU’s proposed offset methodology, DU only will be credited for these 
26% of landowners who, in the absence of a carbon payment, would convert their land. 

Quantification 

DU quantifies net avoided emissions using a set per-acre crediting rate. This rate is determined 
using site-specific soil carbon stocks, based on publicly available soils data, a biogeophysical 
model, and the denitrification-decomposition (DNDC) model to estimate the net GHG balance of 
the project and baseline scenarios. The set offset crediting rate has proven crucial to the viability 
of the aggregated project. This is because the estimated cumulative amount of sequestered 
carbon on the average land size enrolled in the program totals approximately 12,000 mtCO2e. 
This amount is insufficient to justify the upfront costs associated with project design and site 
samples, which could range from $75,000 to $100,000. These costs are reduced by aggregation, 
and the application of a bio-economic model for quantification. An additional benefit of using 
this kind of modeling approach is that each time a new landowners that enroll in the program the 
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enrollment increases the sample size and the statistical confidence level related to the modeled 
standard crediting rate. 

Role of the Aggregator 
DU’s role in the program is to enroll landowners, provide the financial incentive for the 
easement, and to shoulder the risks associated with the creation and delivery of offsets. The 
assignment of risk to DU helped to ensure widespread participation of landowners. By shielding 
landowners from carbon market risks, DU experienced no decline in the rate at which 
landowners enrolled in the project even though the financial payment steadily declined from $20 
per acre in 2008 to $1 per acre in 2010.  

Additionally, DU is responsible for accessing the carbon market and selling the offset credits. 
This has proven to be a challenge, since the project was undertaken in advance of an approved 
third-party offsets protocol, and none of the standards has yet to adopt a protocol or guidelines 
that would allow inclusion of certifiable avoided grassland conversion projects. Currently, the 
VCS is in the process of expanding its agriculture, forestry, and land use protocols to recognize 
avoided grasslands conversion as a certifiable offset project activity. Once the VCS or another 
offset standard has validated an avoided grasslands conversion methodology, the next step will 
be for DU to seek to validate the project under VCS methodology. 

Role of the Landowner 
The landowner’s responsibilities are limited to abiding by the terms of the easement and 
allowing USFWS, DU, offset project partners, and verifiers periodic access to the sites. Such 
practice-based responsibilities place a minimal burden on landowners, and shield them from the 
uncertainties of the carbon market.  

Lessons Learned 

The DU project is still a work in progress. DU stopped enrolling landowners at the end of 2010 
largely because an approved offsets protocol was necessary to access the larger offset market, 
and one has not yet been adopted by any of the major offset standards. Nonetheless, DU’s 
experiences launching an aggregation pool for landowners that avoid converting their grasslands 
offer some valuable insights.  

1. It is possible to enroll a significant number of farmers in an offsets aggregation if the 
program is unobtrusive for landowners and places market risks on the aggregator.  
The rate of landowner participation was steady throughout the enrollment period, despite a 
declining financial incentive provided by DU. This is best explained by the fact that the DU 
program imposed simple practice-based requirements on landowners—do not convert 
grasslands—while assigning risk to the aggregator. This assignment of risk facilitated the 
design of DU’s program which has adopted innovative and somewhat controversial carbon 
quantification techniques, most notably the use of a bio-economic model to exclude all but 
26% of the offsets as additional. Additionally, a standardized crediting rate negates the need 
for on-site monitoring of hundreds of landowners, which is not feasible at current carbon 
prices. Significant monitoring requirements likely would have decreased participation in the 
program.  

2. Modeling approaches to aggregation projects represent a promising approach for 
balancing transaction cost concerns with offset quality concerns.  
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The DU program suggests the use of a bio-economic models may be advantageous from both 
cost and offset quality standpoints. An ongoing challenge with avoided conversion projects is 
demonstrating that the project lands would have converted to a use that releases carbon 
emissions if not for offset funding. Given that conversion of lands is the carbon project 
baseline condition, and that conversion will largely be driven by economic factors, a model 
serves as an innovative approach to evaluating the likelihood project lands would become 
croplands in the baseline scenario. This same kind of bio-economic modeling has been 
suggested as an analytically powerful approach to develop appropriate baselines for projects 
that seek to reduce emissions from tropical deforestation and degradation (REDD). The 
strength of a model relies on its sample size, and large-scale aggregated projects increase the 
statistical reliability of model results. This project suggests that it may be useful to further 
explore modeling approaches to reduce transaction costs associated with on-site monitoring, 
determine the additionality of projects included in aggregations, and possibly the 
quantification of offsets. 

AgCert Anaerobic Digestion  
Background 
AgCert originally was established to perform regulatory audits of farm systems in the United 
States. The company switched focus to the CDM, and the potential to incentivize adoption of 
animal waste management systems that destroy manure-based methane emissions. AgCert began 
recruiting pig farms in Brazil, Mexico, and Latin America to install a biogas control system 
consisting of a manure digester and flare to destroy methane concentrated in the biogas. The 
AgCert model relied primarily on offset revenues as the biogas was destroyed by a flare. AgCert 
is profiled in Appendix E.  

How it Works 
AgCert developed a large-scale protocol (AM00016) that was accepted by the CDM in 2004 and 
used it to bundle program activities. Additionally, AgCert bundled projects that collectively 
produced less than 60,000 mtCO2e per year under a small-scale methodology applicable to 
methane recovery systems at animal farms. Through 2008, AgCert bundled more than 816 
project sites into 92 CDM CPAs, all involving the capture and destruction of manure methane. 
Bundling is the process of bringing together several small-scale CDM program activities to form 
a single CDM program activity or portfolio, without the loss of distinctive characteristics of each 
activity.77  

The large-scale projects used AM0016, which is a baseline protocol developed by AgCert for 
animal waste management systems in confined feeding operations for the Granja Becker Project 
in Brazil.78 This is one of five individual projects, and the only individual large-scale project in 
the AgCert portfolio. The Granja Becker Project is also one of AgCert’s smallest projects, 
generating an estimated 5,000 mtCO2e per year. The median AgCert large-scale project 
generates approximately 70,000 mtCO2e per year and its largest project produces over 180,000 
                                                      
 
77 Clean Development Mechanism Executive Board, 2009, Executive Board 21st Report, Annex 21: 
General Principles of Bundling. 
78 For more information on the Granja Becker Project, refer to: http://cdm.unfccc.int/Projects/DB/TUEV-
SUED1128672312.09/view. 
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mtCO2e per year. Overall, the large projects produce approximately 2.8 million mtCO2e per 
year. Additionally, site bundling per project varied between single digits and 37 sites, with most 
bundling between 10 and 20 sites per project. 

The small-scale projects used CDM AMS-III.D, methane recovery in animal manure 
management systems, which is comparable to AM0016, but offers a simplified approach to 
quantifying and monitoring emission reductions as compared with the large-scale methodology. 
The overwhelming majority of AgCert’s small-scale projects bundled less than 10 sites, and 
produced 10,000-20,000 mtCO2e per year. There are three projects that bundled 11, 14, and 26 
sites respectively, in addition to four individual projects. These 51 small-scale projects are 
generating an estimated 700,000 mtCO2e of emissions reductions per year.  

Role of the Aggregator 
AgCert focused primarily on medium-to-large sized concentrated animal feeding operations, 
particularly pig farms in Brazil and Mexico. AgCert recruited farmers by working with local 
pork growing associations to facilitate introductions. The basic requirements for farmers were to 
have an operation with a minimum of 500 sows, and an open anaerobic lagoon as the primary 
means of waste management. Under baseline conditions, open anaerobic lagoons produce 
substantial emissions of methane, which can be credibly and conservatively quantified. These 
types of operations typically could generate a minimum of about 440 mtCO2e per year.79 

The carbon revenue potential under the CDM was the main driver for AgCert’s business model. 
AgCert agreed to bear the upfront costs associated with procuring and installing the waste 
digester and flare. The participating farmers would receive a royalty payment for the supply of 
manure, but AgCert entirely bore the risk of credit delivery under the CDM. AgCert’s base 
project design focused on installing a digester to convert the manure to biogas, and a flare to 
destroy the methane content in the biogas. The biogas could be used for energy production, but 
only at the host farm’s request and expense. Further, AgCert supported its business model by 
developing a large-scale protocol that targeted methane destruction, excluding offset credits that 
could be generated through dispatching carbon-free electricity to the grid.  

Role of the Farmer 
The farms that host AgCert projects have minimal responsibilities, but do share some of the risks 
associated with price fluctuations in carbon markets. The participating farmers and AgCert 
executed contracts that focused on terms surrounding site access and manure supply. The site 
agreements allow AgCert and verifiers access to the farm for maintenance and project 
performance verification activities. The farmers were compensated by sharing in the proceeds 
resulting from AgCert selling the offsets in the international carbon market. This differs from 
most aggregated projects studied in this report, in which the site hosts received a flat fee or were 
given the technology at no cost.  

Lessons Learned 

1. The efficiency of an aggregation based on a single project type may be offset by exposure 
to sectoral risk. A business model that focuses on a single activity, such as AgCert’s, may be 
successful reducing the costs associated with project origination, development and 

                                                      
 
79 Approximate calculation using IPCC model and emission factors. 
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implementation, operation, and project design document preparation. Further, a limited 
number of staff with deep expertise can be stretched across a relatively large portfolio of 
projects. 

The flip side of specializing in a single project type is that the business is exposed to the 
vagaries of that sector. Such risks can range from sector volatility, as host risk is a particular 
concern in low-margin businesses such as hog and dairy farms, to regulatory risk associated 
with development of new versions of an offset protocol that may substantially limit the future 
potential to generate offset credits from a particular sector. In the case of aggregators like 
AgCert that focus on a single project type, the risk that the undiversified portfolio of credits 
could experience a sudden and devastating reduction in the anticipated volume of credits is 
quite real and needs to be managed effectively. 

2. It is important for offset standards-setting organizations and regulators to provide 
aggregators with protocol certainty. Although the CDM’s bundling rules impeded 
execution of AgCert’s business model, the rules were known and being managed by AgCert 
when it decided to enter the CDM market. 

However, two CDM decisions that were applied retroactively had substantial negative impacts 
on AgCert. The decision to disallow sampling verification procedures and apply it 
retroactively resulted in significant operational cost increases to approximately 25 projects 
AgCert had successfully registered based on a sampling model that was previously approved.  

Additionally, the CDM’s decision to consolidate several similar animal waste methane 
destruction protocols into a single protocol had a negative impact on AgCert’s business 
model, as it resulted in reduced crediting levels than previously certified vintages. The 
forecasted reduction in the portfolio limited the company’s ability to deliver the amount of 
offsets it had sold to buyers in advance, lowered the company’s stock price, and limited its 
ability to bundle and register additional projects.  
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6  
GOVERNMENT APPROACHES 
Introduction 
The majority of existing offset protocols and carbon registries have adopted project-specific 
methodologies that require project-by-project quantification and additionality assessments.80 
New systems to build aggregation into this project-specific framework, such as CDM’s PoA or 
CCX’s soil carbon protocols, require recruiting individual participants and analyzing their 
additionality at the project or program level. This framework limits the carbon market’s ability to 
influence capital investments because crediting is limited to the individual project or program. 

Sectoral crediting is an approach that is envisioned to work outside of this project-specific 
framework. These mechanisms are expected to credit specific economic sectors in specific 
regions that exceed GHG emissions reduction targets. Sectoral crediting can be thought of as 
aggregation in the sense that sectoral crediting may help to streamlines the crediting of many 
geographically and temporally dispersed activities, yet it does not require project-by-project 
baseline quantification and additionality assessment. This chapter examines some proposed 
sectoral crediting approaches from international and domestic perspectives.  

International Sectoral Programs 
Sectoral crediting mechanisms apply to all the emissions in a specific economic sector rather 
than a single project or as several projects grouped together in an aggregation. A regulatory 
entity such as the CDM EB or the parties to an international agreement such as the Kyoto 
Protocol could establish baseline GHG emissions projections for an entire economic sector of a 
country, such as electricity, iron and steel, aluminum, cement, and/or other sectors in a specific 
region through an analysis of trends and projections. A crediting baseline would be set at or 
below these business-as-usual emissions projections either voluntarily or as part of an 
international agreement to reduce emissions in a given sector in a given country. If a sector as a 
whole achieves emissions below this crediting baseline, the sector could generate offset credits 
that could be sold to third parties. Additionality would be determined by setting a sectoral 
baseline, rather than a baseline at the individual project or even aggregated program level.  

Sectoral crediting mechanisms, which are still in the infancy of their development, can be 
designed in one of the following four ways: 

1. Policy-based crediting identifies eligible sectors and awards offset credits to governments that 
adopt policies to encourage changes that would reduce emissions below current levels. For 
example, developing countries that adopt product energy efficiency standards and/or fuel 
economy standards could be eligible to monetize the offsets generated from the 
implementation and enforcement of the policy.  

                                                      
 
80 Making Sense of the Voluntary Carbon Market: A Comparison of Carbon Offset Standards. Stockholm 
Environment Institute and Tricorona. Published by WWF Germany, Berlin, Germany: March 2008.  
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2. Under rate-based (indexed) crediting, any emissions below a certain intensity level (e.g., 
emissions per product output or per value of output) could generate offset credits. Such rates 
could be binding or nonbinding. Regardless, rate-based approaches may incentivize emission 
reductions in fast growing industries and sectors in developing countries.  

3. Fixed sectoral emission limits involve setting a cap, which may be binding or nonbinding, and 
awarding offsets to a company or sector that reduces emissions to levels below the cap.  

4. A technology penetration rate baseline defines a BAU penetration rate for a given technology 
and awards offsets to those entities that exceed the baseline rate. 

Three potential approaches for undertaking a sector-based crediting program are discussed 
briefly below – Nationally Appropriate Mitigation Actions (NAMAs), “no-lose” sectoral 
crediting, and sectoral CDM. 81 We exclude “sectoral trading”82 and Programmatic CDM83 from 
the set of sectoral crediting programs discussed here. Sectoral trading requires binding targets to 
be adopted by developing countries and this is not likely to occur in the near future. Restrictions 
on the applicability of Programmatic CDM to sector-wide policies or standards appear to limit its 
potential to substitute for broader, sector-based initiatives.  

NAMAs  
NAMAs are mitigation actions beyond BAU undertaken by developing countries, and can 
include the entire spectrum of policies that may reduce emissions, including capacity building, 
energy efficiency requirements or incentives, energy and carbon taxes, elimination or provision 
of subsidies, command-and-control regulations, renewable energy standards, incentives or 
subsidies (e.g. feed-in tariffs), technology needs assessments, deployment targets, incentives, and 
transfer; sectoral crediting and trading; other baseline-and-credit trading programs, such as the 
tradable energy savings certificate program in India,84 economy-wide cap-and-trade, and many 
others. They may be undertaken unilaterally by developing countries (“unilateral NAMA”), or 
with financial assistance and support provided by developed countries (“supported NAMA”). 
Potentially, they could be designed to allow for crediting of emission reductions resulting from 
                                                      
 
81 Key Institutional Design Considerations and Resources Required to Develop a Federal Greenhouse 
Gas Offsets Program in the United States, EPRI. Palo Alto, CA:1023122. Technical Update, May 2011, p. 
4-16.  
82 In a sectoral trading program, a developing country “accepts an internationally binding compliance 
obligation for the absolute level of emissions in a particular economic sector.” (See Center for Clean Air 
Policy, “Status of policy findings from the global sectoral study,” December 2009,  
http://www.ccap.org/docs/resources/826/Status%20Update%20of%20Sectoral%20Study.pdf, p. 16.) In 
theory, a sectoral trading program could use intensity-based targets, although the step to sectoral trading 
is generally associated with absolute emission reductions.  
83 Programmatic CDM is an existing program under the CDM in which a policy “implemented by a 
concrete program of activities directly achieving emission reductions that can be measured and verified” 
can be submitted as a single CDM project activity. (See Figueres and Newcombe, “Evolution of the CDM: 
Toward 2012 and Beyond,” July 2007, p. 5, http://figueresonline.com/publications/Post_2012_CDM.pdf.)   
Importantly, the Parties to the KP specifically noted in the decision text on programmatic CDM that a 
local, regional or national policy or standard does not qualify as a program of activities. (See 
http://cdm.unfccc.int/ProgrammeOfActivities/index.html).   
84 Aasrud et al., “Sectoral Market Mechanisms: Issues for Negotiation and Domestic Implementation,” 
Organization for Economic Cooperation and Development/International Energy Agency, 
COM/ENV/EPOC/IEA/SLT(2009)5, October 2009, p. 14, 
http://www.oecd.org/dataoecd/3/28/44001884.pdf, p. 32. 
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actions that do not receive developed country support (“tradable NAMAs”). However, such a 
mechanism would need to overcome difficulties in accurately attributing and quantifying 
emission reductions from specific policies.  

Nationally appropriate mitigation actions (NAMAs) are one potential avenue by which 
international sectoral crediting could be implemented.85 A developing country could target a 
specific sector of the economy through its NAMA to reduce GHG emissions beyond BAU. This 
reduction could be incentivized through the use of sectoral crediting mechanisms that financially 
reward the sector if it reduces emissions beyond business-as-usual.  

NAMAs has become an overarching concept that may cover such approaches as sectoral 
crediting and trading. NAMAs also may be implemented to facilitate sectoral crediting. For 
example, as part of a no-lose sectoral crediting program, a developing country that sets its 
crediting baseline lower than BAU could undertake a unilateral NAMA to help that sector with 
the incremental reductions needed to achieve the baseline. Alternatively, or in addition, a 
developed country could provide assistance as part of a supported NAMA to bring emissions (or 
emissions intensity) below BAU levels. 

No-lose sectoral crediting  
Under a no-lose sectoral crediting approach, a developing country would choose a sector it 
deems appropriate to participate in such a program. The country would voluntarily propose a 
non-binding emissions target or threshold for the sector that is below BAU, and submit it for 
consideration by the COP/MOP.86 Given the opposition of many developing countries to 
adopting absolute emissions targets, many parties anticipate this approach to be based on 
emissions targets defined in terms of emissions intensity (e.g. tCO2e/MWh or tCO2e/unit of 
production). After each sectoral crediting period, the emissions target could be made more 
stringent to provide greater contributions to global emission reduction efforts.  

Following the crediting period, if the sector as a whole (as it is defined in the program, taking 
into account such factors as the minimum emissions threshold established for participating firms) 
has over-complied with its emissions target (i.e., its emissions intensity is lower than the target), 
the government would earn credits issued by an international body. No additionality test would 
be applied because additionality is taken into account at the sectoral level by setting the target 
below BAU. These credits then could be distributed to, or shared with, entities in the sector that 
over-complied with the target. In the case of an intensity target, the amount of credits would be 
equal to the difference between actual emissions intensity and the intensity target, multiplied by 
total production (e.g. MWh or tons of steel). If the sector as a whole does not meet the target, 
there would be no liability for the developing country – hence the term “no-lose.” 

One challenge of no-lose crediting as described above is that overall performance − and 
therefore, the potential pool of credits – would be diminished by entities that do not contribute to 

                                                      
 
85 Sectoral and other International Mechanisms Designed to Scale up Offset Supply: An Overview of Key 
Issues. EPRI. Palo Alto, CA: February 2010. 
86 A different approach (transnational sectoral agreements) in which sectoral intensity targets are applied 
globally is generally not supported by developing countries. Center for Clean Air Policy, “Status of policy 
findings from the global sectoral study,” December 2009, p. 8, 
http://www.ccap.org/docs/resources/826/Status%20Update%20of%20Sectoral%20Study.pdf.  
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meeting the target. As a result, firms that reduce their emissions intensity below the sectoral 
target would receive fewer credits than under a project-based approach which considered 
performance against their own baseline. And, if the sector as a whole failed to achieve its 
emissions reduction target, even firms that had reduced their emissions appropriately may not 
receive any offset credits. Potential underperformance at the sectoral level, in turn, would create 
uncertainties and risks for international buyers that contract directly with firms in the developing 
country.  

Sectoral CDM 
Sectoral CDM87 would depart from the current project-specific approach of the CDM, and would 
involve the Subsidiary Body for Scientific and Technological Advice (SBSTA - a UNFCCC 
technical body) or another body that would establish standardized, multi-project baselines for 
certain categories of activities within a sector or sub-sector. Such baselines could be country-
specific, region-specific, or global, as appropriate. Credits could be generated for such activities 
across the sector, and individual projects would not be subject to an additionality test. Baselines 
could be defined in terms of emissions intensity or other metrics. This standardized approach has 
the potential to significantly expand the magnitude of emission reductions that may be achieved 
in the CDM, and can be seen as a step toward sectoral approaches.88  

Some have pointed out that under this approach, non-additional projects could receive credits if 
they are already emitting below the baseline.89, 90 This issue will need to be considered by the 
EB, since a decision was made at the international climate negotiations in Cancun, Mexico in 
December 2010 (COP-16) to move forward with development of sectoral CDM. The decision 
allows Parties (nations) to submit proposals for standardized baselines to the EB, as well as 
project developers and international industry organizations or “admitted observer organizations” 
(acting through the host country’s DNA).91 In addition, it requested the EB to develop 

                                                      
 
87 Some authors have pointed out that definitions of Sectoral CDM have varied in the literature. For 
example, Oko-Institut notes that Sectoral CDM “is sometimes defined as a project-based mechanism that 
applies baselines established at the sectoral level, and sometimes as a mechanism where the entire 
sector is included in the boundary and overall emissions in the sector are credited against a baseline for 
the sector (e.g. Figueres 2006). In international negotiations, the “sectoral CDM” has recently been 
defined as the former: a project based mechanism with sectoral baseline (UNFCCC/KP/AWG/2009/INF.2, 
pp. 7-8).” Oko-Institut, “A framework for a sectoral crediting mechanism in a post-2012 climate regime,” 
May 2009, p. 7, http://www.oeko.de/oekodoc/904/2009-022-en.pdf. 
88 Aasrud et. al, “Sectoral Market Mechanisms: Issues for Negotiation and Domestic Implementation,” op. 
cit., p. 5. 
89 Ward, Streck, Winkler et al., “The Role of Sector No-Lose Targets in Scaling Up Finance for Climate 
Change Mitigation Activities in Developing Countries,” op. cit., p. 27.  
90 Potential solutions to this problem that have been proposed include applying a discount to the number 
of emissions reductions before credits are earned, and adjusting baselines downward over time. See 
Center for Clean Air Policy, “Status of policy findings from the global sectoral study,” op. cit., p. 7. 
91 “Standardized Baselines in the CDM: Decisions and Way Forward,” 7th CDM Joint Coordination 
Workshop, Bonn, March 13, 2011, Veronica Colerio, Standard Setting Unit, UNFCCC Secretariat, 
Sustainable Development Mechanisms, 
http://cdm.unfccc.int/stakeholder/workshops/jws/07/presa/m1d2_vc_sb.ppt. 
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standardized baselines in consultation with relevant DNAs, and prioritize methodologies that are 
applicable to under-represented regions and project activity types.92  

It should be noted that while this decision potentially may be important for the development of 
sectoral mechanisms, support for such mechanisms among developing countries likely will 
depend on the existence and level of new emission reduction commitments by developed 
countries in the next international climate agreement that may emerge out of the current 
international negotiations. 

Selected issues and challenges 
Although NAMAs and sectoral crediting mechanisms may have the potential to create large 
volumes of offsets, these systems do not yet exist in any specific shape or form today. A number 
of challenging design and implementation questions remain, including by not limited to: 

• The data collection required to measure sectoral emissions and emissions intensity, to 
estimate BAU emissions and emissions intensity levels, and to negotiate and determine the 
level at which sectoral crediting baselines will be set;  

• The data collection required to estimate BAU emissions and emissions intensity levels for the 
purpose of establishing a crediting baseline for “tradable NAMAs” in which the host country 
receives no assistance or funding from developed countries; 

• How to accurately attribute emission reductions to specific NAMA measures without over-
crediting;  

• How buyers would pay for and receive sector-based offsets;  
• Whether the EB would issue credits to host country governments, the DNA, or firm-level 

participants in sectoral crediting; and,  
• Addressing potential under-performance at the sectoral level in a manner that does not 

discourage participation in sectoral crediting programs or investment in sectoral credits.  

Lessons Learned 
1. Creating the rules, procedures, and other infrastructure needed to operationalize 

sectoral crediting is a significant upfront challenge.93  
There may be substantial potential for aggregation of offsets using sectoral crediting, but an 
entirely new framework for generating and verifying sectoral credits needs to be designed 
before these systems can be operational. It took more than eight years to operationalize the 
CDM and sectoral mechanisms may take even more time to negotiate, promulgate rules, and 
operationalize. 
There are currently no national or international architectures for sectoral mechanisms. A large 
number of difficult policy questions need to be answered before sectoral mechanisms can 
generate offset credits to be used by compliance buyers. Foremost among these are who will 
establish baselines for credits, and how will they be approved? Will credits be issued simply 

                                                      
 
92 Ibid. 
93 Many of the challenges and some potential solutions to developing sectoral crediting systems can be 
found in Brazil's Emerging Sectoral Framework for Reducing Emissions from Deforestation and 
Degradation and the Potential to Deliver Greenhouse Gas Emissions Reductions from Avoided 
Deforestation in the Amazon's Xingu River Basin. EPRI, Palo Alto, CA: 2010 1021606. 
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for exceeding BAU, or does the baseline need to set a more rigorous crediting baseline that 
requires new emission reductions to be achieved first? If credits are generated, how will they 
be shared among the sector? Will governments retain the credits or will they be distributed? 
Who will be liable if a sectoral crediting baseline is not achieved—the government that runs 
the program, the participants in the sector, the buyer of the credits, or someone else? What 
happens to “good actors” if a sector as a whole fails to be credited? Will credits issued before 
or after sectors exceed baseline targets? If credits will be issued on an ex-post basis, where 
does the capital come from to implement the activities needed to reduce emissions below the 
baseline? Very different outcomes likely will result depending on how these questions are 
answered.  

2. Programmatic approaches to aggregation under existing project-specific systems can be 
a first step towards the development of sectoral crediting.  
By reducing transaction costs, enabling temporally and geographically dispersed reductions, 
reducing regulatory risk, and beginning the process of quantification and additionality 
assessment at the programmatic level rather than at the project level, programmatic 
approaches can provide some of the benefits that sectoral approaches are designed to achieve. 
The financing, management, monitoring, and verification of project-based aggregation 
programs are likely to impart important lessons for the future development of sectoral 
systems.94 In the medium term, sectoral and project-specific mechanisms could co-exist, with 
project-specific incentives increasingly focused on low-cost mitigation opportunities in less 
developed countries, and sectoral approaches focused on potentially replacing the CDM in 
major emerging economies such as China, India and others. 

Domestic Sectoral Programs 
Borrowing insights from international sectoral crediting proposals, the U.S. government or state 
governments also could implement forestry or agricultural sectoral crediting programs. Under 
such a program, a regulatory body could set a GHG emissions baseline for a group of 
landowners. Sectors could be created by region (i.e., producers in the Corn Belt) or by 
commodity (i.e., corn producers). These groups of landowners collectively could earn offset 
credits by reducing their emissions below the baseline. Protocols could be made as simple as 
possible, and the agency coordinating the program could oversee monitoring and verification. 
Rather than requiring each project to comply with strict additionality, leakage, permanence, and 
quantification criteria, adjustments could be made at the regional level to account for these 
important elements. In addition, rather than requiring each project to demonstrate additionality, 
all projects potentially could be credited and discounted by the proportion of projects that likely 
would have been implemented anyway. This concept, called proportional additionality, is further 
defined and discussed in Chapter 8.  

In the agricultural sector, the U.S. Department of Agriculture (USDA) is likely to be in the best 
position to implement a sectoral crediting program on a national basis. USDA has developed 
critical knowledge and infrastructure by implementing the Conservation Reserve Program (CRP) 
and related programs, and could use this background to develop an offsets program that could 
make practice-based payments to farmers for environmental performance. Farmers are 
                                                      
 
94 For further discussion, see “If you want a NAMA tomorrow, you need a PoA today.” Trading Carbon. 
March 2011, pages 36-37. 
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accustomed to turning to the USDA for financing through the Rural Energy for America loan 
program, so offset credit aggregation would be a natural extension of services the USDA already 
provides. Through the USDA extension offices, farmers also rely on the agency for advice on 
nutrient and soil management, practices that need to be modified to reduce GHG emissions. 

Like any sectoral program, the method by which credits generated by a government-run program 
would be sold to regulated private buyers is unclear and could be complicated. Allowing a 
government agency to aggregate and sell credits in the market raises many complex issues that 
would need to be resolved.  

Alternatively, a U.S. sectoral crediting program could be implemented to generate and retire 
offset credits for the benefit of the citizenry as a whole, or public conservation funds could be 
expended to incentivize behavior changes by landowners, with any resulting GHG emission 
reductions reflected in the national U.S. GHG inventory.  

At a time when public conservation programs are being cut due to lack of funding, raising public 
money for such a program seems unlikely, particularly at large scale. This potential cost could be 
privatized by allowing entities to meet regulatory obligations to reduce emissions by purchasing 
offset credits generated by a sectoral program. Credits alternatively could be held in a cost-
containment reserve, and if carbon prices spike above a given trigger, the reserve of USDA 
aggregated agricultural offsets could be released into the market to contain prices below a 
ceiling.95 A similar approach is being used by California regulators to try to contain future 
carbon prices in California’s new cap-and-trade program.  

Finally farmers simply could be rewarded for implementing emissions reduction or carbon 
sequestration practices directly with offsets issued by USDA. These offsets than could be sold in 
financial markets to offset aggregators and others, and could eventually be used by organizations 
to meet a compliance obligation.  

 

                                                      
 
95 Marc Stuart, the co-founder of EcoSecurities, makes a similar suggestion for credits from Reducing 
Emissions from Deforestation and Degradation Credits in REDD – The Basis of a “Carbon Federal 
Reserve” posted on the CleanTechBlog on May 8, 2009. This blog post is available on-line at 
http://www.cleantechblog.com/2009/05/redd-basis-of-carbon-federal-reserve.html. Accessed on February 
27,2011. 
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7  
BUYERS’ PERSPECTIVES ON AGGREGATION 
Introduction 
Businesses that face a regulatory obligation under a GHG cap-and-trade program have several 
options that can be used to achieve compliance. The options for the electricity sector include, but 
are not limited to investing in internal emissions reduction measures, buying GHG emissions 
allowances and offsets in market transactions, and implementing long-term, large-scale 
mitigation measures, such as advanced generation technology and carbon capture and storage.  

Electric companies and other covered entities that may face future mandatory carbon reduction 
constraints can choose between three basic strategies to achieve necessary emissions reductions 
in the near term:  

1. Reduce GHGs emitted by their own power plants and other assets;  
2. Buy emissions allowances in the market as part of a cap-and-trade program; and, 
3. Buy or develop qualifying GHG emissions offsets.96  

These strategies offer electric companies a finite range of alternative activities with regards to 
operational changes and capital deployment to optimize their GHG emissions reductions. Each 
of these emissions reduction strategies is discussed briefly below.  

There has been a preference in the U.S. electric sector under earlier market-based environmental 
regulation to achieve a majority of emission reductions by making on-system investments, and to 
rely upon the market for only a relatively small proportion of needed reductions. As companies 
have reported in the past, it often does not make economic sense for them to stop generating 
electricity for lack of an emission permit – so they prefer never to be caught short of needed 
emissions reductions. However GHG compliance will be fundamentally different. The lack of a 
demonstrated emission control technology (e.g., flue gas desulphurization to reduce SO2 
emissions), and the potential that firms may be grandfathered only a limited amount of 
allowances (if any), make development of a strategy to procure emission allowances and offsets 
in the market essential elements of future GHG compliance.  

Based on an analysis of the compliance gap in two recent cap-and-trade bills considered by 
Congress conducted by Natsource97, the difference between expected BAU GHG emissions and 
the amount of allocated emission allowances for the electricity sector was an average of 502 
million mtCO2e per year between 2012 and 2020 under the “Waxman-Markey” bill (H.R. 2454) 
that passed the House of Representatives in 2010, and an annual average of 785 million mtCO2e 

                                                      
 
96 These compliance options are discussed in detail in Corporate Carbon Strategy and Procurement of 
Greenhouse Gas Emissions Offsets for Compliance with Mandatory Carbon Constraints, EPRI, Palo Alto, 
CA: 2010. 1019911, p 3-1. 
97 Natsource LLC (www.natsource.com) is a provider of asset management, origination and structuring, 
and advisory and research services in global emissions markets. 
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in the Senate’s proposed “Kerry-Boxer” bill (S.1733).98 Although electric companies can 
purchase allowances and implement direct measures to reduce emissions to close this gap, the 
only known large-scale and cost-effective method to do so is fuel switching natural gas for coal-
fired generation in real time dispatch of electricity. The predicted offset price on which this 
activity would be deployed on a scale sufficient to meet emissions targets is $30 per mtCO2e.99  

It is important to recognize there is no large-scale, comparatively cost-effective CO2 abatement 
technology option available in the near term (i.e., 2010-15) that can be implemented by electric 
companies to significantly reduce their GHG emissions. In short, there is no technology available 
today to reduce power plant CO2 emissions that is an analog to the SO2 “scrubbers” many 
electric companies have built on their generating units to reduce SO2 emissions. Given this, it 
will be very difficult for electric companies to make significant internal GHG reductions in their 
operations in the near term.100  

An electric company has to consider the option of achieving compliance at least in part by 
relying on use of GHG emissions offsets. Offsets potentially can be acquired more cheaply than 
emission allowances, but offsets also include substantial financial and other risks depending on 
where in the “carbon cycle” they are purchased.  

This chapter explores the options electric companies can pursue to secure offsets, some of the 
risks inherent in the market, and what it implies for designing aggregation projects to meet the 
needs of regulatory offset buyers.  

Acquiring Offsets 
For electric companies, there are really two distinct market entry points to acquire GHG 
emission offsets. Electric companies can purchase offsets in the market either on a primary or 
secondary basis. The purchase of primary offsets typically is cheaper than buying secondary 
offsets, because primary offsets lack any explicit delivery guarantee. Secondary offsets are the 
most expensive to buy in the offset project development continuum, because they have either 
already been issued by a regulatory authority or come with an explicit performance guarantee.  

There are a variety of options for electric companies to purchase offsets including:101 

• Building projects by becoming directly involved in designing the offset project and managing 
the creation and delivery of offsets that can be used to meet regulatory needs. This approach 
involves being involved directly in the development of the offset generating project or 
activity on the ground. This approach to market entry offers the potential to source GHG 
emissions reductions at cost, but has comparatively higher risks associated with it. 

• Buying primary offsets. This approach involves buying  a forward stream of offsets generally 
from the entity that developed the offset project or directly investing in companies that are 

                                                      
 
98 Emissions Offsets, EPRI, 2010, op. cit., p.1.  
99 Ibid.  
100 Corporate Carbon Strategy and Procurement of Greenhouse Gas Emissions Offsets for Compliance 
with Mandatory Carbon Constraints, EPRI, Palo Alto, CA: 2010. 1019911, p 3-1. 
101 Ibid,, p 4-1. 
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doing primary offset development. Buying primary offsets also offers the potential to source 
GHG emissions reductions at cost, but has comparatively higher risks associated with it.  

• Buying secondary offsets. Secondary offsets already have been verified under an offset 
standard or a seller provides a delivery guarantee. The delivery guarantee increases the price 
of secondary offsets, making them the highest priced offset class available in the market. 

Emissions offsets may be purchased from several types of entities in the carbon market. These 
entities may be active in the primary or secondary markets, or both. The primary market involves 
direct transactions between buyers and offset project owners. Firms may purchase emission 
reductions directly from project owners, or directly invest in projects and thereby obtain 
ownership of emission reductions from the project. The secondary market involves transactions 
in which offsets already have been issued, or for which a delivery guarantee has been made, 
often where the seller is not the original owner of the carbon asset.  

There are a number of trade-offs associated with pursuing any of the above mentioned options. 
Building projects offers the most control over project design and the opportunity to secure the 
lowest-cost offsets, but this option presents the highest risk that the project will not deliver the 
anticipated volume of regulatory-grade offsets. Primary offsets can be purchased at relatively 
low prices, but buyers also face delivery risk. Finally, secondary offset buyers obtain offsets   
with a delivery guarantee, but at the cost of paying substantially higher prices.  

There are examples of electric companies pursuing each and all of these strategies, but 
purchasing primary offsets is, and likely will remain, the most common option for the 
foreseeable future. This is because very few companies can justify the human resources and 
capacity investment necessary to build an offset portfolio internally, and the market is not yet 
mature enough to generate a sizable share of secondary offsets available for purchase.  

Market Perspectives 
The electricity sector is relatively risk-averse in part because the rates they can charge consumers 
for the electricity they generate typically is highly regulated, and obtaining rate increases is time 
and resource intensive. Because Investor-Owned Utilities (IOUs) and other electricity generators 
are required to have their electricity rates approved by state regulators, these companies are 
unlikely to be substantial early investors in pre-regulatory offsets. In most cases, regulated 
electricity companies do not want to expend valuable resources to try to obtain pre-regulatory 
approval from regulators to allow them to include offset purchases in their rate base in advance 
of the imposition of GHG compliance obligations. And, it is unlikely that regulators would 
approve these kinds of pre-regulatory investments as “prudent,” and so allow electric companies 
to recover these costs through higher electric rates.  

Given this risk aversion, it is important for electric companies to find ways to transfer different 
risks associated with developing and acquiring offsets onto other market participants if possible, 
including offset suppliers. The ability to offset risk is a key consideration used by electric 
companies when they consider procuring offsets. The principle risk currently facing many offset 
buyers is delivery risk, which takes many forms, including: 

• Eligibility risk that an offset project type will not be recognized in a future regulatory market; 
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• Protocol quantification risk whereby baseline and/or project case emission estimates are 
changed in such a way that lowers the anticipated level of compliance-grade offsets to be 
derived from a project; and,  

• Performance risks, such as project underperformance, or the project developer going out of 
business, which would jeopardize the expected level of offsets from a project. 

These risks can be managed largely using a variety of business strategies, including discounting 
offset delivery projections, assigning risk to counterparties using contracts and delivery 
guarantees, and portfolio diversification by purchasing offsets from several project types.102  

Implications for Aggregation 
As noted above, a primary concern for electricity sector buyers is to minimize risks associated 
with their offset purchases. This can be done by purchasing secondary offsets that already have 
been verified and issued and/or come with a delivery guarantee. However, the market is not yet 
liquid enough for a robust supply of secondary offsets to meet the likely future needs of the 
electricity sector. Further, such a scenario will not likely exist until after a regulatory market has 
been implemented and operating for at least several years. In addition, secondary offsets are 
more expensive to buy in the market than primary offsets, since they come with a delivery 
guarantee.  Therefore, purchasing and/or developing primary offsets, which have yet to be 
verified and issued, is likely to be the prevailing strategy for many electric companies.  

Three key lessons described earlier in this report are relevant for aggregation projects to attract 
electric company buyers: 

A. Project types with standardized protocols that offer clear criteria on the additionality of an 
activity can mitigate regulatory risks over individualized assessments where it is less clear 
whether or not the activity would meet an additionality test in a future regulated market. 
Additionally, setting crediting rates based on “conservative” projections can mitigate 
delivery risk associated with projects that are based on overly aggressive projections.  

B. Aggregation business models where the aggregator assumes performance risks are likely to 
be attractive option for regulatory offset buyers. It is impractical and costly for a buyer to 
assume managing risks and practices involving project site owners (e.g., farmers, building 
owners, forestland owners) particularly for forestry projects where managing permanence 
risk could extend 100 years or more into the future. It is more optimal from a buyers 
perspective if an aggregator assumes and manages performance risks, such as guaranteeing 
delivery volumes.  

C. Projects in which aggregators employ a practice-based approach that offers a fixed payment 
to project site owners likely will be attractive to offset buyers. Such an approach is likely to 
incentivize site owners to participate, and enhance the potential for aggregation programs to 
deliver offsets regardless of volatile swings in the carbon market.  

Given the still-emerging nature of the offsets market in the United States, it is likely to be very 
important for regulatory offset buyers to emphasize conducting upfront due diligence on 
aggregators before making an offset purchase commitment. It is particularly important to 
                                                      
 
102 Ibid, p 8-1. 
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understand an aggregator’s quality assurance and quality control systems, and how aggregators 
track how offsets (originating from hundreds of different sites) are created and monitored over 
time.  
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8  
LESSONS LEARNED 
Introduction 
This chapter discusses key insights to inform the development of business models, offset 
protocols, and new programmatic systems that may be developed to facilitate offset aggregation. 
These insights are based on the six aggregation case studies described in the appendices, and a 
review of the programmatic rules and procedures for aggregation employed by ACR, the Alberta 
Offset System, CDM, CAR, CCX, VCS, and sectoral approaches to aggregation. 

Based on this research, the project team identified key lessons to be learned based on experience 
to date with offset aggregation. These lessons are each described below in more detail:  

• Lesson 1 – Aggregation approaches that reduce individual participants’ exposure to carbon 
market risks can increase participation by farmers and foresters. Aggregators have done this 
in two ways:  

(i) Successful aggregation projects provide participants with financing to build equipment 
and/or adopt activities that qualify to create offsets; aggregators assume the financial 
risks associated with attempting to monetize offsets, while participants simply maintain 
equipment or alter practices to reduce GHG emissions; and, 

(ii) Aggregators who eliminate regulatory, project performance, and carbon price risks for 
participants can develop aggregations with large numbers of participants, but these 
aggregators need to be able to manage these risks to be successful. 

• Lesson 2 – Simplified, standardized offset protocols can help to enable large-scale 
participation in aggregation programs; 

• Lesson 3 – Successful aggregation models build upon existing financial and professional 
relationships and existing supply chains; 

• Lesson 4 – Aggregation can make it possible to use new, innovative methods to quantify 
offsets and assess additionality that make greater use of statistical sampling techniques and 
large-scale sample sizes.  For example, aggregation can help to increase the accuracy of 
modeling that may be used to quantify GHG emissions offsets. Aggregation also can make it 
more feasible to quantify offsets based on proportional additionality assessments.  

• Lesson 5 – Aggregation can help to facilitate offset project financing. 

Lesson #1 – Programs that reduce individual participants’ exposure to carbon 
market risks can increase participation  
Successful aggregation requires grouping together a large number of dispersed activities that 
reduce GHG emissions in a similar way. Many actors with different appetites for risk must 
participate in the same program, often using a standardized contract. To encourage large-scale 
participation of many different actors, aggregators who have been successful in adding large 
numbers of participants to their programs have implemented business models that reduce or 
eliminate carbon market risks for the participants in their program. 
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However, this shift of risk from projects participants to offset aggregators in turn puts the 
aggregators at risk. Successful aggregators will need to manage this risk effectively over time. 
The experience of several aggregators involved in the CCX offsets program that were left 
holding millions of near worthless offset credits when the CCX ceased operations highlights the 
need for aggregators to manage carbon market risks that they take on.  

Any participant in the carbon market is exposed to the following risks: 

A. Regulatory risk. Will the activity that reduces GHG emissions qualify as an offset under 
future state, regional, and/or federal regulatory systems such as cap-and-trade? Will its 
registration be delayed? Will it be considered additional?  

B. Project performance risk. Will the project deliver the number of offset credits it is projected 
to produce? 

C. Carbon price risk. What will the future value of the delivered credits be? 
D. Opportunity cost risk. What are the opportunity costs associated with participating in the 

carbon market? For example, if a timber company commits to reducing harvest, what is the 
foregone timber value? Or, if a farmer commits to a practice that reduces yield, what is the 
foregone crop value? 

The following two different business models that reduce or eliminate carbon market risks for 
participants in an aggregation program emerged from our review of existing programs: 

Business Model #1 – Aggregator finances participants’ activities  
Under this business model, the aggregator provides the technology that reduces GHG emissions 
at no cost to the program participants. Aggregators arrange for the financing themselves and 
service any necessary loans through the sale of offset credits. Participants are not involved in the 
financing of the project, and therefore do not face any financial risk. 

Under the Cool nrg CFL PoA project described in Appendix A, Cool nrg gave four free CFLs to 
each of 250,000 households and plans to involve another 7.5 million households in Mexico. 
Participants waive ownership over the emission reductions that result from the installation of the 
CFLs, and a small sample of participants allow automated monitoring equipment to be installed 
in their homes. In return, participants use and pay for less electricity. Cool nrg and the lender that 
provided upfront financing share the regulatory and project performance risk. Cool nrg 
eliminated the carbon price risk by signing an emission reduction purchase agreement to sell the 
offsets at a set price.  

Sadia uses a similar model for its Brazilian Swine Digester PoA described in Appendix B. Sadia, 
with a loan from the Brazilian Development Bank, financed construction of more than 1,000 
anaerobic waste digesters to be constructed on swine farms. This loan is serviced by the sale of 
offset credits. Swine farmers operate and maintain the digester equipment, and, in return, receive 
an improved manure management system. However, participants also retain exposure to upside 
gains in the carbon market. If the carbon revenue is greater than the cost of the digester system, 
farmers receive a portion of the additional carbon revenues. 

In both cases, carbon is the program’s only source of revenue. Given this simplified financial 
structure, the aggregator can separate the program participants entirely from financing. The 
aggregator arranges with a lender to finance the equipment and manages the monitoring and 
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verification of the project to ensure the delivery of a carbon revenue stream. Program 
participants ensure the installed equipment is maintained and operated properly. This business 
model potentially could work well for household-scale projects that must be replicated thousands 
of times to reach scale.  

Business Model #2 – Aggregator eliminates regulatory, project performance, and 
carbon price risks  
Aggregators can design business models that eliminate the project performance risk for the 
program participants. The DU Avoided Grassland Conversion Program described in Appendix D 
is one example. DU pays landowners upfront to place lands they have deemed at risk of 
conversion from grassland to cropland into a grassland easement. In return for this upfront 
payment, DU receives the rights to any carbon offsets that are generated by the easement. After 
landowners are enrolled and paid, DU assesses the additionality of each individual participant 
using a bio-economic model. Only about 25% of the acres enrolled in the original program were 
deemed additional even though all landowners were compensated upfront for their carbon 
sequestration potential. DU will quantify the carbon sequestered on the lands it has deemed 
additional using a protocol that has not yet been developed.  

DU has assumed all of the risks associated with participating in the carbon market. While 
landowners face an opportunity cost for placing their lands under easement, DU’s simple upfront 
carbon payment makes it easy for landowners to weigh the costs and benefits of joining the 
program. This streamlined approach has enabled large-scale participation in the program. 

However, DU is bearing the substantial risk associated with validating its protocol and could see 
the magnitude of carbon offsets vary substantially. As such, this upfront payment could turn into 
an expensive proposition for DU if actual offset production is below estimated offset levels or no 
applicable methodology is approved. In short, to be successful over the long term, DU and other 
aggregators need to develop approaches to manage regulatory, performance and price risks they 
take on as part of their aggregation program.  

Like DU, aggregators can eliminate their participants’ project performance risk by paying 
participants to implement specific practices proven to reduce GHG emissions at standard 
practice-based rates. Aggregators then measure the performance of the projects themselves, and 
sell offsets in the market based on the rate at which the project actually reduced GHG emissions. 
By assuming performance risk, aggregators can ensure large-scale participation in their program, 
while performance-based crediting maintains the environmental integrity of the offsets they sell 
in the market. If protocols are not practice-based, this may become an essential role for 
aggregators. Figure 8-1 on the next page illustrates how aggregators can build business models 
that take on performance risk and transfer it away from project participants. Once again, by 
transferring this risk to themselves, aggregators can increase participation but must be able to 
manage this risk effectively over time to be successful on a financial basis.  
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Figure 8-1 
Business Model Where Aggregator Assumes Performance Risk. Participants in the aggregation 
program are paid by the aggregator at standardized rates to implement a practice that reduces GHG 
emissions. The aggregator is issued credits based on the actual performance of this practice. The 
aggregator sells these performance-based credits to buyers on the carbon market. The risk of the project 
delivering fewer credits than anticipated is transferred from the participants to the aggregator. 103  
 
Aggregators that reduce participants’ risks in an aggregation program are able to quickly recruit 
a large number of dispersed project activities and generate and sell offset credits at scale. In 
agriculture, many farmers are concerned that practices that reduce GHG emissions may also 
reduce crop yields. However, most of the practices currently under discussion for offset crediting 
are intended to maintain or in some cases may increase yields. To mitigate producers concerns 
and thereby ensure participation in a program, an aggregator could consider developing a plan to 
compensate participating farmers if the GHG-reducing practice reduces yield. However, in 
practice annual crop yields are affected by a wide variety of factors, so it would be necessary for 
aggregators to carefully craft such a compensation scheme and it would likely be necessary to 
base the scheme on average yields over a period of time.  

Lesson #2 - Simplified, standardized protocols help to enable large-scale 
participation in aggregation programs 
Offset protocols, rather than the business model of the aggregator, also can reduce regulatory and 
project performance risk by creating performance standards to be used to determine the 
additionality of a project and/or standardized crediting rates to quantify emission reductions.  

A performance standard for additionality defines objective, standardized criteria a project type 
must meet to be considered additional.104 For example, CAR’s organic waste digestion protocol 
performance standard defines specific feedstocks that under BAU circumstances are disposed of 
in a manner that generates methane emissions. Any project that digests these feedstocks is 
considered additional, while any project that digests other feedstocks is not. Protocols that use 
performance standards rather than individual assessments of additionality, help to reduce the 
regulatory risk a project will be deemed non-additional for aggregators and their participants. 
Under a performance standard, aggregators can more easily be sure of the additionality of the 
projects included in their program. 
                                                      
 
103 This concept originally was presented by Steven De Gryze at the Coalition on Agricultural Greenhouse 
Gases (C-AGG) March 29-30, 2011 meeting in Sacramento, California. The presentation is available on-
line at http://www.c-agg.org/docs/resources/De%20Gryze%20C-AGG%20Sac.pdf.  
104 Ensuring Offset Quality. Offset Quality Initiative. Portland, OR: July 2008. Page 6.  

http://www.c-agg.org/docs/resources/De%20Gryze%20C-AGG%20Sac.pdf
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Project performance risk also can be eliminated through the creation of standardized crediting 
rates. This is seen in CCX’s soil carbon protocols, whose use by the North Dakota Farmers 
Union is described in Appendix C. The CCX’s protocols credit farmers using practice-based, 
regional, standardized crediting rates rather than actual measured amounts of carbon sequestered 
by each project. So long as the farmer is verified to have implemented a specific practice, the 
rate at which that practice is credited with offsets is guaranteed by the protocol. In this case, 
neither the aggregator nor the participant is exposed to project performance risk. So long as the 
standardized crediting rates are conservative, protocols that eliminate performance risk can 
produce real, high quality offsets that reduce the risk for all involved, and increase overall 
participation in carbon markets. 

Protocols may be able to adopt a tiered approach to GHG quantification that incorporates the 
advantages of aggregation. Standardized crediting rates are unlikely to accurately reflect the 
GHG reductions of one individual project. Stand-alone or small groups of projects require more 
detailed on-site monitoring and/or modeling and verification. As the size of an aggregation 
program grows, however, standardized crediting rates are more likely to reflect the overall 
reductions associated with an aggregation program, because there is a much larger sample size of 
projects.  To account for this, an offset protocol could be designed to require different methods 
of quantification for different program scales, with small programs or stand-alone projects 
requiring more site-specific data, and larger aggregation programs relying more heavily upon 
standardized crediting rates.  

Developing simple and standardized protocols with conservative performance standards, tiered 
methods of quantification and standardized crediting rates is expensive. To be accurate and 
appropriate, performance standards must be based on “detailed technical and economic analysis 
of individual project types, technologies and markets.”105 Standardized crediting rates must 
conservatively and accurately reflect the actual performance of a project. Rates, especially for 
forestry and agricultural projects that deal with biological systems, often vary widely by region, 
so regional studies are needed to establish appropriate rates to be used across the country.  

Lesson #3 - Successful aggregation models build upon existing relationships 
Aggregators with existing working relationships with potential participants in a carbon 
aggregation program can rapidly build large aggregation programs. For example, Sadia, the 
Brazilian food company described in Appendix B, supplies pigs, food, medicine, medical care, 
transportation, and technical support to more than 3,500 swine producers in Brazil. The 
producers, in return, house and fatten the pigs, and then return them to Sadia for slaughtering. In 
this context, financing waste digesters for the producers was a logical additional service Sadia 
could provide its existing clients. Sadia built 1,100 swine digesters in 7 years, 44 times the 
number currently operating in the United States. Sadia’s existing relationships explain in large 
part why 96% of the producers presented with a contract to operate and maintain a digester 
system agreed to it.  

The same is true for the NDFU soil carbon aggregation described in Appendix C. NDFU’s 
aggregation program worked through existing state and national farmers unions. Farmers were 
encouraged to enroll by their local farmers union, with whom they already had existing and 
                                                      
 
105 Ibid., p. 6. 
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trusted relationships. A representative of NDFU mentioned that many farmers considered 
unknown brokers from New York or San Francisco to be “snake-oil” salesmen.106 Because 
farmers trusted their local farmers union, NDFU enrolled 3,900 producers with 5.5 million acres 
into its CCX soil carbon program over a four-year period. 

Private companies, non-profit organizations, and government agencies that provide services to a 
large number of potential participants that can implement activities that generate offsets are well 
positioned to serve as aggregators. In agriculture, no organization is better connected than the 
USDA, because farmers throughout the United States are accustomed to turning to the USDA for 
agricultural advice and financing. Logical private or non-profit aggregators include farmers 
unions, forest inventory companies, distributors of low- and no-till equipment, agricultural 
extension offices at universities, commodity groups (such as a state’s association for dairy, 
wheat, rice, etc.), and environmental non-profit organizations working on agriculture or forestry 
issues. All these entities can leverage existing relationships with landowners to quickly build 
large aggregation programs. 

Lesson #4 - Aggregation can make it possible to use new, innovative methods to 
quantify offsets and assess additionality 
Aggregation fundamentally can change the way protocols are designed to quantify emission 
reductions of a project and assess its additionality. These new methods may ultimately prove to 
be more accurate and cost-effective and allow the participation of more project types than 
project-by-project approaches to quantification and additionality. Protocol developers should not 
think of aggregation solely as a potential addendum to a protocol that is intended for stand-alone 
offset projects, but instead consider aggregation a lens through which the fundamental methods 
associated with offset quantification and additionality determinations included in a protocol can 
be considered.  

Examples where aggregation increases the accuracy of modeling and opens up new options for 
additionality assessments are presented below. 

Example #1 - Aggregation increases the accuracy of modeling approaches that 
may be used to quantify offsets 
The GHG emissions of biological systems in agricultural and forestry projects are variable, hard 
to predict, and expensive to measure. Some emerging protocols in the agriculture sector rely 
upon use of biogeochemical “process models” such as DNDC to estimate the GHG impact of a 
project rather than requiring on-site measurement or use of regionally-derived, empirically-based 
crediting rates.107  

Imperfections in biogeochemical models produce “structural uncertainty” such that modeled 
results do not perfectly match measured results. The variability that occurs at each individual site 
is hard to capture in a model, so the structural uncertainty is higher when the model predicts the 

                                                      
 
106 Telephone communication between Liz Mathern, North Dakota Farmers Union, and Peter Weisberg, 
Senior Project Analyst, The Climate Trust, January 27, 2011. 
107 The use of biogeochemical models like DNDC to account for GHG emissions reductions in agriculture 
is controversial in the scientific community and others, and may be more appropriate for some types of 
offset projects and GHGs than others.  
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GHG emissions of one site. Multiple sites, in aggregate, smooth out the variability of individual 
sites, and models better represent these “average” results. Therefore, aggregation can help to 
mitigate the inherent structural uncertainty of biogeochemical process models. The greater the 
numbers of sites involved in an aggregation program, the more precisely these kinds of 
biogeochemical models can predict expected actual results. 

As shown in Figure 8-2, aggregation can help to reduce structural uncertainty when using 
biogeochemical models to estimate emissions reductions and offsets in agricultural and forestry 
projects.  

 
Figure 8-2 
Reduced Structural Uncertainty in Biogeochemical Process Models through Aggregation. RMSE, 
or root mean squared error, is a measure of the difference between the values predicted by the model 
and the actual measured values. A lower RMSE means the modeled values are closer to the measured 
values. As sites are aggregated, RMSE falls because aggregation reduces variability and therefore 
reduces the structural uncertainty of the model. RMSE decreases from 9 kg N-N2O ha-1 for an individual 
rice field to 1.8 kg N-N2O ha-1 if 10 fields are aggregated in one offset project.108  

Existing offset protocols that use biogeochemical process models require a deduction to account 
for structural uncertainty. Because aggregation reduces structural uncertainty, projects that rely 
on modeling for quantification will be able to generate more credits when aggregated than when 
quantified as stand-alone projects. This may help to incentivize the use of aggregation and 
increase the supply of offset credits in the market.  

                                                      
 
108 Using Biogeochemical Process Models to Quantify Greenhouse Gas Mitigation from Agricultural 
Management Projects. Nicholas Institute for Environmental Policy Solutions, Report NI R 11-03. Durham, 
North Carolina: March 2011. Figure from Uncertainty assessment for the DNDC model, an excerpt by 
William Salas on page 22. 
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Example #2 - Aggregation could enable proportional additionality assessments 
Beyond enabling better modeling of emissions reductions in those cases where modeling may be 
used, aggregation also allows for new techniques to be used to determine additionality. Some 
advocates for increasing offset supply have suggested using proportional additionality to 
maximize the number of projects and sectors allowed to participate in the carbon market. 
Proportional additionality discounts the amount of offset credits received by a project according 
to that project type’s general level of common practice. If 15% of farmers currently use 
conservation tillage, for example, proportional additionality would deem all conservation tillage 
additional but would discount each project’s credits by 15%.  

For proportional additionality to be used to evaluate offset eligibility, all parties that could 
implement a particular offset activity within a specific region must participate in the offsets 
program; otherwise the additionality of the resulting offset credits likely will be overestimated. 
All non-additional projects in a region can be expected to participate in an offsets program if 
they expect to receive offset credits for continuing to engage in the activity in which they already 
engage. In short, these non-additional projects are likely to implement the offset-related practice 
without the incentive provided by the carbon offsets program. A proportional additionality 
approach would allow these non-additional projects to qualify for crediting. Therefore, if only a 
subset of a region’s potential offset projects join an aggregation program, that subset will be 
made up of a higher proportion of non-additional projects than the regional average.  

For example, assume a conservation tillage program gains participation by 20% of farmers in a 
region that could implement conservation tillage projects. However, if 15% of farmers already 
practice conservation tillage in the region, all of these non-additional, early adopters are likely to 
join the offset program. In this case, since only 20% of all the eligible farmers in the region are 
participating in the program, a very high portion (around 75%) are likely to be non-additional. 

To accurately represent the portion of additional and non-additional projects, proportional 
additionality based on regional common practice rates requires full participation of a sector in a 
region. Aggregation potentially could enable this, and therefore enable protocols to use 
proportional additionality. Protocols could specify that projects are only eligible if they 
encompass a large percentage of the landowners within a geographic region.109 Aggregators 
could then set an incentive system that guarantees full-scale participation of eligible projects, and 
then credit their projects using proportional additionality. By enabling proportional additionality, 
aggregation could allow many projects that otherwise would be considered non-additional to be 
accurately credited by the carbon market, while reducing the concerns of many carbon market 
critics that additionality requirements penalize early adopters and good stewards. 

Aggregation can decrease the costs of generating offset credits with environmental integrity by 
opening new options for quantification with models and assessing additionality using 
proportional additionality. 

                                                      
 
109 This concept is introduced in Options for Determining Additionality of Agriculture Projects. Climate 
Action Reserve. Los Angeles, CA: September 2010. 
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Lesson #5 - Aggregation facilitates project financing 
Aggregation potentially can increase access to project finance for offset projects and programs—
both traditional debt and equity and carbon-specific financing—compared with stand-alone 
projects.  

For carbon-specific financing, the large number of participants in an aggregated program allows 
aggregators and their financiers to manage the performance risk from a portfolio of projects. A 
single project in an aggregation program that delivers fewer credits than anticipated can be 
compensated for by an over-performing project. Aggregation also decreases regulatory risk over 
the long term. Once a CDM PoA has been registered, for example, the regulatory risk that CPAs 
seeking to be included in the PoA will be delayed or rejected in registration is reduced.110 

Carbon project developers struggle to borrow funds against future revenues from offset credit 
sales. Lenders either do not understand carbon finance, or consider it too risky. The ability of 
aggregation to reduce and manage regulatory and performance risks increases the “bankability” 
of carbon revenues, either though local banks opening credit lines for carbon revenue they may 
now consider to be more secure, or through the forward-selling of credits to a regulatory buyer or 
broker. The latter option is more likely, because buyers and brokers are in a good position to 
hedge future carbon price risks.111 Bankable carbon revenues offer a tremendous opportunity to 
mobilize financing solutions to capital-intensive projects that struggle to raise traditional debt 
and equity financing, but have a large potential to mitigate GHG emissions. 

Other than CDM’s PoA, however, few aggregation programs are operating. Early stage 
aggregators working in new systems such as CAR’s forestry aggregation guidelines, or yet-to-
be-developed agricultural programs, will face the additional regulatory risk of working in a new 
market under rules that are likely unknown or incomplete. As the first project to run through 
CDM’s PoA, for example, Cool nrg’s CFL PoA was consistently delayed because required forms 
did not yet exist and the online accounts needed for aggregators and verifiers had not been 
created. While rules and infrastructure are finalized, new aggregation programs face additional 
risks that will increase the difficulty of attaining financing. As programs are established, 
however, aggregation should help facilitate financing over the long term.  
 
Beyond offset funding, aggregators also can seek tradition debt and equity investment at a more 
desirable scale than stand-alone projects. The stand-alone participants in an aggregation program 
are not of a sufficient size to merit the investment of large-scale debt and equity investors. In 
Sadia’s Swine Digester PoA, described in Appendix B, for example, individual projects need to 
borrow $25,000 to install the system. Yet by grouping more than 1,000 systems together, Sadia 
was able to approach the Brazilian development bank and receive a $38 million loan. By 
providing investors with a large portfolio of potential projects, aggregation increases access to 
traditional debt and equity financing as well. 

                                                      
 
110 It should be noted, however, that registering the PoA faces a larger regulatory risk than registering a 
stand-alone project because there are more moving pieces to be reviewed by the CDM Executive Board. 
Once the upfront work is completed, however, regulatory risk is significantly reduced. 
111 South Pole Carbon, Developing CDM Programmes of Activities, op cit. 
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Next Steps 
Based on our evaluation of existing offset aggregation approaches, the project team suggest two 
next steps that could be taken to broaden the deployment of aggregation and increase the future 
supply of cost-effective offset credits. 

First, it would be helpful if the main offsets standard-setting organizations (in today’s voluntary 
and pre-regulatory markets) and governments (in impending regulatory markets) would seek to 
craft clear rules and guidelines specifically directed at aggregating individual offset projects, 
similar to the way the CDM created a separate set of rules and procedures for PoAs. This new set 
of aggregation rules ideally would address the following key issues: 

• Temporal dispersion. What is the crediting period for an aggregation program? Does it 
require developers to define the number of individual projects that will join an aggregation 
pool before registering the program? Does it allow aggregators to add projects over a long 
period of time? What steps must aggregators take to add a new project to their program? 

• Geographical dispersion. What limits will be placed on the ability of aggregators to include 
projects that are geographically dispersed? Do certain project types need to be aggregated 
with other projects from similar regions, forest types, or soil classifications, etc.?  

• Additionality. Does each individual project in an aggregation program need to demonstrate 
additionality, or can the program as a whole establish itself as additional? 

• Risk allocation. Are procedures designed to minimize risk exposure to landowners and 
assign it to aggregators with experience navigating the carbon market? 

• Modeling and quantification. How do aggregation rules reward the increased accuracy that 
results from modeling emission reductions of a larger sample of projects where modeling 
may be used to quantify offsets? Are special standardized crediting rates allowed for 
aggregated projects, particularly if regionally-specific, empirical crediting rates have been 
developed? 

• Sampling. How can statistically valid sampling procedures be integrated into monitoring and 
verification? 

• Enforcement. What recourse is available to a registry or regulatory body if offset credits are 
found to have been incorrectly or fraudulently monitored, verified, or registered? Who is 
liable for errors? How can this liability be shared among program participants? 

As a result of the development of a standard set of aggregation rules upfront – separate from 
individual project protocols – project developers would be able to anticipate how future 
aggregation systems will be structured, and prepare to aggregate projects for which a protocol 
has not yet been written. A separate aggregation system also would force standard-setting 
organizations to identify and work through aggregation-specific issues, rather than adding one-
off aggregation procedures to a project-specific methodology in the form of an addendum to the 
project-specific protocol. Aggregation, given its potential to rapidly scale up the impact of offset 
funding while ensuring and even enhancing the environmental integrity of the resulting credits, 
merits this specialized attention from standard-setting organizations. This suggested approach is 
similar to the approach used by some of the offsets standards to explain how offset verification is 
to be conducted. Rather than including specific verification procedures in each project-specific 
protocol, some standards simply reference separate verification standards in each specific 
protocol.  
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Second, it may make sense to test the relatively untested concept of sectoral crediting in pilot 
projects around the United States. Agriculture is the ideal sector to do this given federal 
uncertainty around the future of climate policy, the immaturity of agricultural protocols, and the 
complexity of addressing agricultural permanence, leakage, additionality, and quantification at 
the project level. Such a U.S. domestic, sectoral emission reduction program could target 
producers of a specific commodity in a specific region, such as corn in the Northern Central 
Region. It would establish a reporting framework under which producers would inventory a 
portion of their GHG emissions without establishing additionality or a baseline. The program 
would then set a sectoral baseline, implement a program to reduce emissions, and credit the 
sector as a whole if emissions are determined to be below the baseline. At the pilot level, these 
sectoral credits could be purchased with state or federal dollars as part of a new conservation 
program to encourage GHG mitigation, or by philanthropic organizations interested in promoting 
agricultural projects that reduce GHG emissions.  

These two disparate recommendations, one focused on developing programmatic rules for 
grouping projects and another focused on testing the entirely new sectoral framework, highlight 
the uncertain future of climate policy and the untested nature of aggregation.  Distributed offset 
projects, such as agriculture and forestry in the United States, and household-scale projects in 
least developed countries, are likely to be important for ensuring a liquid and deep future supply 
of offsets in evolving carbon markets. T o realize these mitigation opportunities, it would be 
helpful to establish and pilot both methods of aggregation.  
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A  
APPENDIX A: COOL NRG CUIDAMOS CFL POA 
Table A-1 
Program Background 

Aggregator: Cool nrg is the Coordinating Entity of the Clean Development Mechanism’s (CDM) 
Programme of Activities (PoA) 

Start date: July 31st, 2009 

Protocol: Clean Development Mechanism’s Small-Scale AMS-II.C (Version 9) 

Demand-side energy efficiency activities for specific activities, and the Gold 
Standard’s Programme of Activities- Energy Efficiency in Households 

Location: Mexico 

Current status: A regional project under the PoA in the state of Puebla has distributed one million 
Compact Florescent light bulbs (CFLs). First verification is complete, but not yet 
approved under the CDM. Four other CPAs are in the process of being included. 
The path forward is uncertain because the Mexican government currently has a 
program out to tender for distributing CFLs. The carbon component of this project is 
not finalized. It is possible the government may use Cool nrg’s PoA. Cool nrg plans 
to develop additional regional projects in Mexico regardless of the federal 
government’s selection of a CFL distributing entity. 

Overview 
The Clean Development Mechanism (CDM) registered its first Programme of Activities (PoA), 
CUIDEMOS Mexico, in July 2009. Cool nrg, an Australian energy efficiency project developer 
that had previously run utility- and government-funded efficiency programs in Australia and the 
United Kingdom, coordinates the program. Within the PoA, regional projects (called CDM 
Programme Activity or “CPAs”) exchange free compact fluorescent light bulbs (CFLs) for 
incandescent bulbs. Each household is eligible for up to four free CFLs. In its first CPA in the 
state of Puebla, Cool nrg exchanged light bulbs at stands set up in Comex and Coppel stores, two 
large retail chain stores that target low-income households throughout Mexico.  

CUIDEMOS Mexico aims to distribute 30 million CFLs throughout Mexico, with each regional 
CPA distributing around 1 million. The first CPA in the state of Puebla distributed 1 million 
CFLs in November 2009. Over the next ten years, these efficient light bulbs are projected to 
reduce 240,000 mtCO2e emissions. Four other CPAs are in the process of being included in the 
PoA. Cool nrg can continue to include new CPAs and generate offset credits under the PoA until 
2037. 

The offsets generated by CUIDEMOS Mexico will be registered with the United Nations 
Framework Convention on Climate Change (UNFCCC), the administrator of the CDM, and also 
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will be certified to meet the stakeholder review and sustainability requirements of The Gold 
Standard. 

Business model 
The first CPA was aided by a grant from the Mexican government and a favorable CFL supply 
contract with Philips Lighting for one million bulbs. However, to implement the project, which 
depends solely on offset revenues, Cool nrg needed to execute a purchase agreement for CDM 
offsets. This can prove to be a daunting challenge to aggregators working under the CDM PoA. 

CDM offset buyers have a high-risk perception of first-of-a-kind PoAs such as CUIDEMOS 
Mexico. However, the risk that future CPAs will fail to be registered with the CDM or delay 
delivering credits is reduced after registering a PoA. The concept already has been approved by 
the CDM Executive Board, and inclusion is determined by independent verifiers. This reduces 
the risk to buyers that purchase offset credits upfront from future CPAs, and thereby makes 
offset revenues more bankable. An additional barrier for potential CER buyers is that the 
project’s only form of collateral, the CFLs, cannot be cost-effectively repossessed once they 
have been distributed to millions of homes across Mexico. 

Cool nrg was able to overcome these obstacles and finance the first CPA by signing an upfront 
emissions reduction purchase agreement (ERPA), and subsequent loan agreement. Eneco Energy 
Trade B.V., a utility in the Netherlands, agreed to purchase up to 7.5 million offsets from the 
PoA. Eneco agreed to the forward purchase of CERs because it believed the program was 
uniquely positioned to deliver offsets for the post-2012 international carbon market. Eneco 
believes the UNFCC will likely restructure the CDM to favor projects with strong social and 
environmental benefits that occur outside China, India, or Brazil, which historically have 
supplied the majority of CDM offsets. With Eneco’s guarantee to purchase the credits, ING Bank 
provided upfront financing for the Puebla CPA, with Eneco serving as a loan guarantor. 

Given the unprecedented nature of this transaction, Carbon Finance, a monthly newsletter that 
covers the global markets in GHG emissions, named it the deal of the year. Further, Carbon 
Finance called it “the first CDM project of any kind to be debt-financed purely on the basis of 
future revenue from carbon offsets.”112 

Financing future CPAs should be streamlined now that the PoA is registered and established, and 
the first CPA implemented and close to registering credits. 

Method of Aggregation 
By developing many regional CPAs within a PoA rather than one stand-alone project, Cool nrg 
used a small-scale CDM protocol (AMS-II.C), rather than the less-standardized protocol for 
large-scale CFL projects (AM0046). To qualify as small-scale, CDM efficiency projects must 
reduce less than 60 gigawatt hours (GWh) of electricity consumption in a year. The overall PoA 
can reduce consumption by more than 60 GWh, so long as each CPA reduces less. Each CPA in 
the CUIDEMOS PoA is anticipated to reduce 47 GWh; if 30 CPAs are implemented, the PoA 

                                                      
 
112 “Carbon Finance Deal of the Year.” Carbon Finance, July 28, 2010. Available on-line for subscribers at 
http://www.carbon-financeonline.com/index.cfm?section=features&action=view&id=13111&return=search. 
Accessed on January 28, 2011. 

http://www.carbon-financeonline.com/index.cfm?section=features&action=view&id=13111&return=search
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will reduce more than 1,400 GWh in a year, but each CPA can still use the small-scale CDM 
protocol.  

This structure allows Cool nrg to use small-scale, and therefore more standardized 
methodologies while scaling its concept throughout Mexico. The 31-page protocol for large-
scale projects (AM0046) requires project developers to sample the operating hours of the 
distributed CFLs at a 95% confidence level, which is especially tough because operating hours 
are highly variable. AM0046 also requires project developers to sample a control group that does 
not install efficient light bulbs. Cool nrg determined that this protocol is “not commercially 
viable.”113 In the less lengthy small-scale protocols, the sample size can be smaller (AMS-II.C), 
or replaced with default assumptions (AMS-II.J). Under AMS-II.C, the Puebla CPA monitors the 
operating hours of 240 of the 1 million light bulbs distributed. Cool nrg installs and maintains 
monitoring equipment on each light bulb that uses wireless Internet to send usage data back to 
Cool nrg’s three-person office in Mexico.  

Beyond enabling Cool nrg to use small-scale protocols, the PoA structure also allows Cool nrg to 
implement the program under a flexible schedule. For 28 years after the PoA is registered, new 
CPAs can be registered to generate offsets. A CPA can be credited for 10 years after it is 
registered. Under the large-scale protocol, developers choose between a 10-year or seven-year 
renewable crediting period. The PoA provides additional time for Cool nrg to gradually scale up 
its program, rather than trying to quickly implement regional projects to be credited under one 
large-scale project. 

Other than the small-scale methodology and flexible implementation schedule, the CUIDEMOS 
PoA is similar to a stand-alone project. Cool nrg acts as both the Coordinating Entity of the PoA 
and the manager of the individual CPAs. To meet The Gold Standard criteria, every CPA will be 
verified and undergo its own stakeholder review. The CDM PoA structure allowed Cool nrg to 
conduct verification and the stakeholder review at the PoA level, but Cool nrg elected to certify 
the project under The Gold Standard’s additional requirements.  

Since the first CPA was registered, a more streamlined AMS-II.J protocol has been approved. 
AMS-II.J uses a standard assumption for the hours each CFL is used rather than requiring 
ongoing monitoring. Future CPA developers may use this streamlined protocol on its own. 
However, CDM rules also allow a PoA to specify multiple protocols, so CPAs can use either or 
both AMS-II.C and AMS-II.J. 

Barriers 
According to Cool nrg, the CDM infrastructure was not fully prepared for aggregation when 
Cool nrg began the PoA.114 Some of the systems and processes needed to register PoA 
documents with the UNFCCC did not exist, so the project was consistently delayed. For 
instance, the project was delayed because there was no portal on the CDM website to upload 
monitoring reports, or space for the start date of an individual CPA in contrast to its parent PoA. 

                                                      
 
113 Telephone communication between Gabrielle Henry, Carbon Markets and Accreditation Manager, 
Cool nrg, and Peter Weisberg, Senior Project Analyst, The Climate Trust, January 27, 2011. 
114 Ibid. 
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Henry believes many of these barriers soon will be overcome, and expects the experience for 
future PoAs to be more streamlined. 

Cool nrg implemented the CUIDEMOS PoA, and especially the Puebla CPA, as a pilot for the 
PoA system. This upfront work and risk, however, may pay dividends through the streamlined 
registration of future CPAs and new PoAs. 

Current Status 
Cool nrg registered the PoA and the Puebla CPA on July 31, 2009. In November 2009, it 
distributed 1 million CFLs. The verification of the first monitoring period for the CPA was 
completed in March 2011, but no offsets have been delivered yet, because the verification and 
monitoring reports are waiting for the UNFCCC to confirm processes for uploading these reports 
for PoAs. 

Cool nrg has not registered another CPA, but four other CPAs are undergoing the inclusion 
process. In October 2010, Standard Bank, South Africa’s largest bank, made a multi-million 
dollar investment into Cool nrg in return for 19% of future offsets.115 Standard Bank is 
particularly interested in developing new PoAs outside of Mexico under the same model. 

 In February 2011, the Mexican government released a public tender for the distribution of 22.9 
million CFLs with the aim of generating CERs. Cool nrg responded to this public tender, but the 
tender has not yet been awarded. It remains unclear whether the Mexican government will allow 
the entity awarded the contract to claim ownership for and register the emission reductions 
associated with the CFL distribution. It is possible that the CUIDEMOS PoA may be used to 
generate offset credits from this and future government CFL projects. 

Given this uncertainty, there has been no rush to include new CPAs in the PoA. When the time 
comes, however, Henry believes it will be easier to find a verifier to include a large number of 
new CPAs without concerns about limiting their liability. Since the July 2010 definition of a 
verifier’s liability, which shortens the time under which verifiers are liable for erroneous 
inclusion and defines the criteria that constitute erroneous inclusion, verifiers have offered their 
services to Cool nrg, whereas they would not have undertaken this work before the July ruling. 

Lessons learned 
1. Simplified methodologies that incorporate streamlined monitoring and standardized 

crediting rates are helpful to aggregate distributed projects.  
Cool nrg developed a PoA rather than a large stand-alone project to enable it to use small-
scale protocols in an aggregated manner. Complex methodologies with stringent sampling 
requirements cannot be cost-effectively implemented on a large scale when individual 
projects are geographically distributed. 

2. Streamlined inclusion of CPAs within a PoA makes offset revenues bankable.  

                                                      
 
115 The Sydney morning Herald, October 11, 2010. “African bank helps power Cool nrg plan.” 
http://www.smh.com.au/small-business/entrepreneur/african-bank-helps-power-cool-nrg-plan-20101010-
16e1t.html. Accessed on January 29, 2011. 

http://www.smh.com.au/small-business/entrepreneur/african-bank-helps-power-cool-nrg-plan-20101010-16e1t.html
http://www.smh.com.au/small-business/entrepreneur/african-bank-helps-power-cool-nrg-plan-20101010-16e1t.html
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Cool nrg was able to find banks and buyers to assume registration and delivery risk of its first 
CPA to finance a project whose sole revenue stream is offset credit sales. By reducing the risk 
that the registration of future CPAs will be denied or delayed, the creation of the PoA makes 
it easier to borrow money against the delivery of future credit sales. 

3. The CDM Executive Board’s July 2010 definition of a verifier’s liability enabled 
verifiers to more readily assume liability associated with including new CPAs in the 
CUIDEMOS Mexico PoA.  
Verifiers still assume a significant risk when including a new CPA within a PoA. Before this 
risk was fully defined by the Executive Board, verifiers were unwilling to include new CPAs 
in the CUIDEMOS PoA. Verifiers are now offering their services to Cool nrg under the 
current definition. Nevertheless, further reduction in a verifier’s liability would likely 
decrease the cost of including a new CPA. 
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APPENDIX B: SADIA BRAZIL SWINE DIGESTERS POA 
Table B-1 
Program Background 

Aggregator: Sadia Sustainability Institute’s Program for Sustainable Swine Production 

Start date: Program began in 2004, and was registered with the CDM in October 2009 

Protocol: CDM’s Small-Scale AMS-II.D Methane recovery in animal manure management 
systems. 

Location: Brazil, in the five states of Rio Grande do Sul (RS), Santa Catarina (SC), Paraná 
(PR), Minas Gerais (MG) and Mato Grosso (MT) 

Current status: 1,050 CDM Programme Activities (CPAs) are anticipated to reduce more than 1 
million metric tons of carbon dioxide equivalent emissions (mtCO2e) per year have 
been included in the Programme of Activities (PoA). No offsets have been verified. 

Overview 
Sadia, Brazil’s largest exporter of meat products, partners with more than 3,500 swine producers. 
Sadia provides these producers with pigs, food, medicine, medical care, transportation, and 
technical support. Producers feed the pigs for around 120 days and then return the pigs to Sadia’s 
slaughterhouses. Ninety-percent of these producers feed fewer than 1,000 pigs. 

In 2004, Sadia formed the non-profit Sadia Sustainability Institute (SSI) to create the Program 
for Sustainable Swine Production (the “3S Program”). The 3S Program oversees the financing, 
installation, operation, maintenance, and sale of offset credits from more than 1,100 anaerobic 
digesters located at Sadia’s swine producer partners’ sites. There are only 25 anaerobic digesters 
installed at swine farms throughout the entire United States as a comparison.116 

Before the 3S Program, almost all of Sadia’s producers managed manure in anaerobic lagoons, 
which generate and release methane emissions to the atmosphere. Sadia’s digesters cover these 
lagoons with a polyvinyl chloride (PVC) geomembrane. Captured methane is combusted in a 
flare or generator to make renewable energy. These 1,100 digesters are anticipated to reduce a 
total of up to 1 million mtCO2e per year. The annual anticipated reductions from each digester 
range from 380 to 37,418 mtCO2e, with the average digester reducing 1,100 mtCO2e.117 

Business model 
The SSI is responsible for all aspects of the digester project, including financing, design, and 
construction, and the offset project (project design document validation, host country approval, 

                                                      
 
116 “Anaerobic Digester Database.” United States Environmental Protection Agency AgStar Program, 
Washington, DC: November 2010. http://www.epa.gov/agstar/projects/index.html.  
117 “Institute for Global Environmental Strategies, op cit. 

http://www.epa.gov/agstar/projects/index.html
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verification, and offset sales). Sadia established the 3S Program with the expectation that it 
would be self-sustaining financially after several years.  

SSI identified potential projects by working with Sadia employees who already provide on-the-
ground technical assistance to producers. Technicians met with producers, explained the project 
concept, and evaluated which of the producers would be eligible under the CDM protocol to 
generate offsets. Technicians presented viable producers with a contract outlining the roles and 
responsibilities of SSI and the producer under the program. Ninety-six percent of producers 
presented with a contract agreed to it.118 

Banco Nacional de Desenvolvimient, the Brazilian Development Bank, loaned SSI $38 million 
to finance the digesters. SSI purchases, installs, and maintains the digester system. Sadia’s 
simplified and streamlined digester costs around $25,000, with $1,250 in annual operations and 
maintenance costs, for a 700-pig farm. Offset sales are the primary revenue used to service this 
debt.  

After arranging financing, SSI distributes the same technology to each participating producer. 
Sadia technicians train the producers to operate and maintain the equipment and oversee the 
maintenance of the system. 

SSI is the Coordinating Entity for the CDM offset project, which means it is responsible for 
overseeing all aspects of the CDM project design, approvals, and verification processes.119 

SSI manages the monitoring required by the AMS-II.D protocol. A programmable logical 
controller installed at each of the systems automatically records biogas flow, biogas combustion, 
temperature, pressure, and other required information. Sadia technicians ensure the equipment is 
operating properly and periodically collect the data, which they input into a centralized database 
that records information from each of the more than 1,000 participating farms. SSI arranges the 
validation and verification of the project. Det Norske Veritas (DNV) was hired to include new 
CPAs in the PoA. Sadia next will hire a different verifier to visit the project sites.  

SSI also manages commercializing the offsets. It signed an ERPA with the European Carbon 
Fund in 2006, which committed to purchase 2.7 million CERs at 11 Euros (US $16.30) each.120  

With the revenue generated by offset credit sales, SSI will service the debt of each of the 
individual farms, and pay itself back for the transaction costs associated with registering, 
validating, monitoring, verifying, and registering the offsets. The estimated payback period on 
the installation of the digesters is five years. Therefore, producers cannot expect to receive any 
offset revenues until this financial benchmark is met. Once the payback terms have been met, 
SSI will retain a portion of revenues to cover operating costs and the remainder will be 
transferred to the producers. 

                                                      
 
118 “Sadia Program for Sustainable Swine Production: Bringing Sustainability to the Supply Chain.” United 
Nations Development Program, New York, NY: September 2007. 
119 For more information on the coordinating entity see CDM Rulebook, Programmatic > Role of the 
coordinating/managing entity. http://www.cdmrulebook.org/455. Accessed on May 2, 2011.  
120 Calculated at http://www.xe.com on May 2, 2011. 

http://www.cdmrulebook.org/455
http://www.xe.com/
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However, the program is not intended to be a major source of revenue for Sadia’s partner 
producers. Rather, Sadia sees the improved manure management, energy generation, and 
fertilizer output as the main financial benefits to producers.121 Despite this perspective, most 
producers have not installed an electric generator to utilize the biogas produced by the digester, 
because they do not want to take on additional obligations associated with installing and 
operating an electric generator.  

Method of Aggregation 
When including new CPAs, DNV will visit 25% of the proposed sites. For the other 75%, a desk 
review is sufficient for inclusion. Future verification requires visitation of 25% of the sites, with 
performance of the remaining projects verified through the automated monitoring equipment. 

By including over 1,000 CPAs, DNV has accepted the liability to replace any offsets reported 
from any CPAs that the CDM EB may find to have been wrongly included in the PoA. DNV is 
comfortable accepting this liability, because Sadia had sufficiently mitigated the risks that could 
lead to erroneous inclusion.122 DNV can assure that no double counting will occur because Sadia 
runs a data management system in which each producer farm is identified uniquely by its GPS 
coordinate. DNV can assess the installation and performance of thousands of digesters without a 
site visit, because each site has an automated data collection process. This “cookie-cutter” 
approach, with each CPA using the same technology and monitoring plan, also mitigates 
potential errors. To date, the Sadia PoA is the only PoA that successfully has included new 
CPAs. 

Barriers 
The Sadia project faced many of the same barriers encountered by stand-alone CDM projects. As 
Sadia began the program in 2004, it planned to use CDM’s large-scale manure management 
protocol. This, however, was put on hold while the CDM EB reviewed, consolidated and 
improved the protocol. The delay increased the uncertainty over whether Sadia would be able to 
raise offset revenue from the program, and made it more difficult to obtain financing. Not until 
the PoA rules were developed in 2007 did Sadia gain clarity on its path for registering a CDM 
project from its 3S Program. 

SSI was forced to implement complex data management systems to manage the implementation 
of more than 1,000 projects. To minimize the variability, SSI exercised top-down control over 
each important parameter. Participating farmers all use the same technology and monitoring 
equipments. All data is recorded automatically and managed by Sadia technicians. Farmers are 
simply responsible for operating and maintaining the digester system. The streamlined 
technology and data management gave DNV confidence it could avoid erroneous inclusion of 
new CPAs, and so accept the liability of including new CPAs. 

The SSI also faced uncertainty about how the additionality of each CPA would be determined. 
The CDM EB has not yet established clear guidance on whether additionality can be established 
                                                      
 
121 United Nations Development Program, 2007. 
122 Telephone communication between Gabriel Baines, Verifier for DNV Brazil and Peter Weisberg, 
Senior Project Analyst, The Climate Trust, April 1, 2011. 
122 Ibid. 
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at the PoA level (with simple criteria that each CPA must meet to be considered additional), or if 
each individual CPA needs to go through an additionality analysis. To ensure proper inclusion, 
the 3S Program conducts a separate financial analysis of each of the 1,000 CPAs. The analysis is 
generally simple and straightforward since carbon and energy savings are the only revenue 
streams available to these projects. For future programs that generate and sell energy, the added 
complexity of this CPA-level financial analysis could be a major barrier and could significantly 
raise the transaction costs of including CPAs in a PoA. 

Current Status 
To date, the PoA has included 1,050 CPAs. DNV anticipates including around 20 additional 
CPAs. The PoA is projected to deliver approximately 1 million CERs per year, with the majority 
of the CPAs beginning in August 2010. Sadia is in the process of hiring a verifier to quantify 
offsets generated by the included CPAs.  

Lessons learned 
1. Project success is built upon existing institutional infrastructure.  

Large-scale participation of the producers was enabled by Sadia’s existing relationships with 
producers. Sadia’s technicians already interact on the ground with producers. Offset credit 
aggregation is simply another service offered by Sadia to its existing clients. 

2. Producers have no direct interaction with the carbon market.  
SSI managed the financing, monitoring, verification, and commercialization of offsets. To 
participate in the program, producers simply operate and maintain a digester, which is paid for 
by offset sales. This is a common characteristic of successful aggregated programs where the 
individual projects experience small reductions. Because offsets are worth little to each 
individual project, aggregators must minimize the risk, paperwork, and cost that individual 
projects face to incentivize program participation. The aggregator instead must assume this 
risk and cost. 

3. Top-down structure, using “cookie-cutter” technology and monitoring equipment, 
enabled success.  
The top-down processes already established by both Sadia and SSI reduced the opportunity 
for errors, and enabled DNV to accept the liability associated with including new CPAs. 
Sadia’s ability to arrange financing and provide a digester system and standardized 
monitoring equipment enabled participating producer to not have to deal with monitoring, 
commercialization, and other carbon market risks. 
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APPENDIX C: NORTH DAKOTA FARMERS UNION CCX 
SOIL CARBON 
Table C-1 
Program Background 

Aggregator: North Dakota Farmers Union (NDFU) 

Start date: May 2006 

Protocol: CCX Continuous Conservation Tillage and Conversion to Grassland Soil Carbon 
Sequestration Offset Protocol and Sustainably Managed Rangeland Soil Carbon 
Sequestration Offset Protocol 

Location: North Dakota 

Current status: NDFU ended the program and released all famers from their contracts in 2010 
due to low CCX prices.  

Overview 
Nearly every agricultural producer in North Dakota is a member of the NDFU, a nonprofit 
organization that promotes policies and provides services that benefit farmers, ranchers, and rural 
communities in North Dakota. In May 2006, when the CCX published protocols applicable to 
North Dakota, NDFU began to aggregate North Dakota farmers that generate offsets from 
reducing soil tillage, converting cropland into grassland, and changing rangeland management 
practices. Each of these practices sequesters carbon in the soil. Given the strong response to the 
program, in October 2006 the NDFU began operating the aggregation program for the entire 
country as the program administrator for the National Farmers Union. 

Between 2006 and 2010, the NDFU aggregated 3,900 producers that implemented conservation 
tillage, which includes no-till, strip-till, direct-seed, zero-till, slot-till, and zone-till projects that 
place seeds and fertilizer in the ground without tilling the soil; converted cropland to grassland, 
which often involves placing grass or alfalfa into the crop rotation, or instituted a formal grazing 
management plan. As the aggregator for the National Farmers Union, NDFU was the largest 
aggregator under the CCX protocol. Other large aggregators included the Kentucky Corn 
Growers Association, the Iowa Farm Bureau, and the Delta Institute. 

CCX’s soil carbon protocols required projects that sequestered less than 12,500 mtCO2e in a 
year to submit their project to the CCX through an aggregator such as NDFU. The average farm 
in the NDFU program contained 1,400 acres and was credited around 0.5mt CO2e per year. That 
means the average stand-alone farm only produced 700 mtCO2e reductions, which was well 
below the CCX requirement and the scale needed for a financially feasible offset project. 

NDFU enrolled 5.5 million acres of conservation tillage and grassland and rangeland projects 
throughout the continental United States from 2006 to 2010, registering more than 10 million 
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offsets with CCX. The 3,900 producers enrolled in the program earned $7.4 million from 
NDFU’s offset sales. NDFU sold the bulk of its offsets from 2006 to 2008, a time period over 
which CCX prices rose as high at $7.40 per mtCO2e, but the average trade price for CCX 
allowances and offsets over the entire program was $3.10/mtCO2. With the collapse of the CCX 
price to near zero, NDFU stopped enrolling new landowners and released landowners from any 
existing contracts in 2010. To date, NDFU retains 6 million unsold and near valueless CCX 
offsets.  
 
The CCX soil carbon protocols are streamlined, easy to use, and unobtrusive to landowners. 
Landowners are credited at set rates in exchange for implementing practices rather than for the 
measured performance of those practices. This allowed NDFU to quickly bring many dispersed 
landowners into the program. Yet, the project also illustrates the value of the offsets can quickly 
evaporate if the integrity of the assumptions behind such streamlined protocols is questioned. 
Also, it highlights the problems that may result for aggregators who agree to take on regulatory 
and carbon market risk that otherwise would be borne by the participants in the aggregation pool 
themselves.  

Business Model 
Landowners were informed through either the National Farmers Union or their local farmers 
union that NDFU was offering carbon aggregation for landowners implementing conservation 
tillage, grasslands, or rangeland projects. Landowners enrolled themselves in the program 
through NDFU’s website. Using a Google map, landowners delineated the acres they would 
enroll. Landowners downloaded, signed, and faxed a standard contract with NDFU. Landowners 
easily could calculate the offsets they would generate by multiplying the standard crediting rate 
for the practice in their region by the number of acres they enrolled in the program. 

NDFU handled all other aspects of registering offsets with the CCX. NDFU arranged and paid 
for verification, registered the credits with the CCX, and commercialized the credits (mostly 
through an electronic trading platform that required little marketing). Upon commercialization, 
NDFU mailed a check to enrolled landowners.  

NDFU subtracted the cost of verification, registration, and a 10% fee for its services123 from the 
revenue generated by the offset sales. NDFU financed the upfront cost of verification from its 
operating budget and offset sales from previous years. NDFU obtained a conservation innovation 
grant from the U.S. Department of Agriculture (USDA) that covered most of the verification 
costs. NDFU estimates that these transaction costs were at most 16% of the value of the offsets, 
which were sold at prices between $1-$7 per mtCO2e over the life of the program; the remaining 
84% of the revenue was paid to the enrolled landowners.  

Method of Aggregation 
The standardized permanence, additionality, and crediting assumptions in CCX’s soil carbon 
protocols enabled NDFU to implement a simple business model that compensated farmers for 
practicing no-till farming.  

                                                      
 
123 Telephone communication between Liz Mathern, North Dakota Farmers Union, and Peter Weisberg, 
Senior Project Analyst, The Climate Trust, January 27, 2011. 
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Permanence 
Sequestered carbon potentially can be reversed. Carbon stored in reforested trees, for example, 
can be released by harvesting or as a result of disease or a forest fire. High quality sequestration 
offset projects typically must demonstrate that carbon is permanently sequestered or that they 
have adopted an approach (e.g., insurance, buffer reserves) to effectively guarantee permanence. 
All protocols define and provide guidance for demonstrating permanence differently.  

The CCX protocols required enrolled farmers to commit to implementing conservation tillage or 
grassland or rangeland practices for five years, whereas CAR’s forestry protocol requires all 
landowners to demonstrate carbon will remain sequestered for 100 years. 

The CCX’s streamlined rules around permanence enabled large-scale participation in NDFU’s 
program, because the short commitment period allowed agricultural producers that leased their 
land for short periods of time to participate. NDFU staff estimated that half of the corn and 
soybean producers leased their lands for less than five years, making it impossible for them to 
commit to 100-year contracts. Under CCX, if individual landowners reverse their practice and no 
longer sequester carbon within the five-year commitment period—either because their land is 
leased to another farmer that implements different practices, or because the existing farmer 
decides to change practices—the aggregator is responsible for reimbursing the CCX for 
reversals. The NDFU contract passed this liability onto the landowners and the program 
experienced few reversals.  

Additionality 
High quality offset projects also must demonstrate they would not have occurred without the 
funding or other resources made available through the sale of offsets. Like permanence, each 
protocol defines and determines additionality differently. 

The CCX’s additionality determination is standardized and practice-based: all conservation 
tillage and rangeland projects and any grassland conversion implemented after 2003 were 
considered additional. NDFU could judge quickly whether projects would be eligible for its 
program by verifying the practice and checking the start date of the program. Projects 
participating in the USDA’s Conservation Reserve Program also were eligible for crediting 
under CCX. 

Monitoring and Crediting 
No on-site monitoring was required under the CCX protocol. Instead, soil scientists established 
crediting rates for each practice by taking the average sequestration rates published in peer-
reviewed academic literature for specific regions. All landowners that implemented the approved 
practice were credited at this standardized rate. Landowners could therefore easily assess the 
potential carbon value of implementing a project on their property and were never required to 
undergo complex monitoring activities.  
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Figure C-1 
Standardized crediting rates for conservation tillage projects in the CCX protocol.124 These 
crediting rates are practiced-based rather than performance-based because farmers generate credits 
based solely on their region and the type of practice they implement. 

Verification 
The CCX protocol required verifiers to randomly select 10% of the contracts enrolled in NDFU’s 
program for annual on-site verification. The verifier ensured the practice was in place. If the 
verifier found an error, or non-compliance rate of greater than 3% in its sample, the offsets 
issued from the entire aggregation pool were reduced by an error rate determined by the verifier; 
no further verification was required. This streamlined verification cost less than 6% of the value 
of the offsets generated by the program. 

Barriers 
NDFU would have liked NDFU’s program to have included organic practices or innovative 
cover cropping that has demonstrated an ability to sequester carbon. However, CCX’s practice-
based protocols could not easily adopt new practices. Other protocols rely upon farm-site 
measurements of actual carbon stocks. The actual practice implemented does not matter for such 
performance-based protocols because measurement for soil carbon is the same whether the 
project activity is conservation tillage or cover cropping. Practice-based standardized protocols, 

                                                      
 
124 North Dakota Farmers Union website. http://www.carboncredit.ndfu.org/conservationtillage.html. 
Accessed on March 24, 2011. 
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such as the CCX’s soil carbon protocols help to enable large-scale aggregation by making 
processes unobtrusive to individual landowners. The trade-off for this streamlined operation, 
however, was practice-based protocols were limited to a narrow group of project types. 

The largest barrier to the overall success of NDFU program was the collapse of the CCX market. 
Prices rose to as high at $7.40 per mtCO2e on June 2, 2008, before evaporating to less than $0.10 
in September 2009. Three factors account for the dramatic fall in CCX prices: 

A. The decline in economic activity in 2009 reduced offset demand, while offset supply 
grew due to contractual obligations. The CCX was a voluntary, but legally binding 
program designed to simulate a regulated cap-and-trade market. As such, offset demand 
was tied to the strength of the economy. Farmers enrolled in the program were 
contractually obligated to produce offsets regardless of economic conditions. As a result, 
offset supply continued to increase, while demand declined, since many participating 
companies did not need to purchase offsets to meet their GHG reduction commitments 
under the CCX.125 

B. Ongoing regulatory uncertainty. The increasing likelihood that the United States would 
implement a federal cap-and-trade market put upward pressure on offset demand and 
prices. While the House of Representatives passed the “Waxman-Markey” federal cap-
and-trade bill, efforts to pass similar legislation in the Senate failed, as cap-and-trade 
proponents were unable to gather the necessary votes for passage. This signaled the 
market that a regulatory market was not imminent, which led to lower offset demand. 

C. Some parties attribute the decline in offset prices on the CCX in part to concern about the 
credibility of CCX offsets and their future potential to be used for compliance in 
regulated markets. Some observers also criticized the additionality and permanence 
criteria of the CCX soil carbon protocol for being too lenient.126 The five-year 
commitment for permanence, for example, is much less stringent than CAR’s 
requirement that forestry projects demonstrate 100 years of sequestration.   

Current Status 
NDFU ended its program in 2010 and released all landowners from their existing contracts. 
NDFU still owns 6 million unsold CCX offsets. NDFU continues to track the development of 
U.S. agricultural protocols, including CAR’s cropland management protocol. NDFU plans to 
participate in future markets for agricultural offsets. 

Lessons Learned 
1.  Standardized assumptions for permanence, additionality, and practice-based 

crediting enabled large-scale participation in NDFU’s program.  

                                                      
 
125 “Carbon Offset Volume Grows, But Prices Plunge.” Cooperative Finance Corporation, Herndon, VA: 
2010. http://www.cooperativefinancecorporation.org/carbon-offset-volume-grows-but-prices-plunge/. 
Accessed on April 29, 2011. 
126 See “Capital Pollution Solution.” Goodell, J., New York Times, New York, NY: July, 30, 2006. 
http://query.nytimes.com/gst/fullpage.html?res=9E07E2D7143FF933A05754C0A9609C8B63&pagewante
d=all. Accessed on April 29, 2011. 

http://www.cooperativefinancecorporation.org/carbon-offset-volume-grows-but-prices-plunge/
http://query.nytimes.com/gst/fullpage.html?res=9E07E2D7143FF933A05754C0A9609C8B63&pagewanted=all
http://query.nytimes.com/gst/fullpage.html?res=9E07E2D7143FF933A05754C0A9609C8B63&pagewanted=all
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These assumptions coupled with an online enrollment system made landowner 
participation in the program very accessible, and exposed landowners to little to no risk 
associated with generating fungible CCX offsets.  

2.  Many agricultural producers in the United States lease land on short-term contracts. 
Long-term commitments to ensure permanence are not possible for these tenants.  
The simplicity of CCX’s protocols enabled large-scale participation, even for farmers that 
lease their lands on short-term contracts. Program participation would likely be much 
lower, especially by farmers that lease their land, if the CCX protocols required 
participating farmers to demonstrate 100 years of permanence and to implement 
sophisticated monitoring. 
Future agricultural protocols will need to explore other methods of ensuring long-term 
permanence. Perhaps aggregators can play a role in managing the risk of reversal through 
creating a portfolio of projects, not all of which are required to demonstrate long-term 
sequestration. Any agricultural project that requires a long-term commitment will have to 
involve the owners of the agricultural land and not simply the current tenant producers.  

3.  A system that assigns performance risk to aggregators can enhance offset value 
without constraining large-scale program participation.  
Standardized and practice-based methodologies may be essential to ensuring large-scale 
participation of famers in the carbon market. The assumptions used in these protocols could 
be made to be more “conservative” to ensure that offsets generated are real, but this 
approach is arbitrary and could lead to discounting valuable emissions reductions.   
Additionally, the quality, and hence value of CCX offsets, were undercut because the 
protocol was designed to create little to no risks to farmers and aggregators alike. Shielding 
landowners from risks is important to incentivize large-scale participation. However, the 
CCX soil protocol imposed little to no risk to both farmers and aggregators. The result is a 
market signal that maximizes offset volumes, but raises quality concerns among many 
market observers. Aggregation business models could provide confidence in the quality 
and integrity of the offset product by taking on increased project performance risk by 
paying farmers for implementing practices that are proven to reduce GHG emissions at 
standard practice-based rates. Aggregators would then measure and sell offsets to the 
market based on the project’s actual GHG emissions reductions. By assuming performance 
risk, aggregators can ensure large-scale participation from farmers while ensuring the 
environmental integrity of the offsets they sell. If protocols are not practice-based, this may 
become an essential role for aggregators. 

4.  Institutional infrastructure of national and state farmers unions quickly spread the 
program and offered farmers a trusted partner.  
Many of the producers enrolled in NDFU’s program were approached by other 
aggregators, but doubted the credibility of start-up carbon market companies. Producers 
had a long history of working with their local farmers unions and trusted the services they 
provide.  
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APPENDIX D: DUCKS UNLIMITED GRASSLAND 
CONVERSION 
Table D-1 
Program Background 

Aggregator: Ducks Unlimited (DU) 

Start date: April 2008  

Protocol: The program currently has no certified protocol. DU uses a bio-economic model 
to predict which lands enrolled in the program face an imminent threat of 
conversion to cropland. Offsets from these lands are quantified using 
standardized crediting rates. 
 
The Verified Carbon Standard (VCS) is developing guidelines for avoided 
ecosystem conversion projects. When these are complete, DU plans to submit its 
avoided grassland conversion protocol under VCS’s double validation process. 

Location: North Dakota 

Current status: The pilot from 2008 to 2010 enrolled 100 landowners with more than 50,000 
acres. However, under DU’s protocol only 13,000 acres are deemed additional, 
and therefore eligible to generate offsets. These 13,000 acres are expected to 
deliver 384,000 mtCO2e in over 10 years. DU is not currently enrolling new 
landowners. Expansion of the pilot depends upon validation of the protocol under 
the VCS. 

Overview 
Ducks Unlimited (DU) is a public interest non-profit organization dedicated to conserving 
wetlands and waterfowl habitat in North America. The prairie pothole region located in 
Montana, North Dakota, and South Dakota is one of DU’s highest priority conservation regions, 
due to its importance as breeding habitat for North America’s waterfowl. The loss of grasslands 
in this area has been a persistent problem, with losses of native grasslands averaging 
approximately 50,000 acres per year since 2007. Furthermore, North Dakota state law restricts 
the use of federal conservation funds in the state, limiting financial incentives to conserve native 
grasslands, which are a substantial carbon sequestration sink.  

As an afforestation agent in the Lower Mississippi Alluvial Valley, DU had been following the 
development of voluntary carbon markets. Additionally, DU had completed a couple of 
voluntary afforestation carbon projects in that region prior to this project. When grasslands are 
converted into cropland, soil is disturbed and a large portion of the sequestered carbon in the soil 
is released. Since grasslands sequester carbon, DU started examining offset sales as a non-
traditional source of funding that would provide landowners a financial incentive to ensure 
ongoing stewardship of native grasslands.  
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DU used offset funding to enroll more than 100 landowners and 50,000 acres into the pilot 
program between 2008 and 2010. The payment amount depended on commodity prices (higher 
prices provided a greater incentive to convert to cropland), and whether DU was purchasing the 
offsets outright, or negotiating an option to buy the offsets within a set period. The 13,000 acres 
deemed additional by the program’s protocol are anticipated to deliver approximately 384,000 
mtCO2e over a 10-year crediting period.  

DU developed an offset protocol that assesses additionality using financial, alternative land-use, 
and common practice screens. Offset production is quantified using a standardized crediting rate. 
The starting point DU used to quantify offset production is 140 mtCO2e per acre, which is the 
United Nation’s Intergovernmental Panel on Climate Change (IPCC) soil carbon default rate for 
the Upper Midwest region. DU applied a 15% discount rate to the IPCC default value, which is 
equal to a soil carbon rate of 120 mtCO2e per acre. In addition, soil organic carbon loss, leakage, 
and a risk assessment factor to consider the potential for reversals (i.e., permanence) are 
integrated into offset calculations. Lastly, DU employed a modeling approach to determine what 
proportion of lands enrolled in the program faced a 95% or greater risk of converting to 
cropland. This exercise offered further assurance that offsets would only be derived from highly 
additional lands that would have almost certainly converted to cropland if not for offset sales.  

Business Model 
In 2006 DU began engaging the Eco Products Fund (EPF) about developing an avoided 
grasslands conversion carbon sequestration program. The EPF is a $100 million private equity 
fund that is jointly managed by New Forests Inc. and Equator Environmental, LLC. EPF invests 
in land and water preservation projects that can generate different environmental assets in the 
ecosystem marketplace.  

EPF provided the upfront carbon finance, and seed capital to procure carbon market technical 
expertise, launch the pilot program in North Dakota, and conduct offset marketing. DU was 
responsible for on-the-ground project management, including working with the U.S. Fish and 
Wildlife Service (USFWS) to identify priority grasslands, promote the offset funding opportunity 
to landowners, and facilitate carbon and grasslands easement transactions.  

The pilot program was launched in 2008. The USFWS mailed letters to landowners with native 
grasslands to announce the availability of funds and to inquire about their interest in placing a 
perpetual grassland conservation easement on their property. A biological survey was conducted 
on properties of the landowners who expressed interest in the easement. The survey determined 
the property’s eligibility for the USFWS easement, based on whether it was located in an 
endangered species critical habitat area, a bird conservation region of interest, and/or had high 
waterfowl production value. If the property passed the biological survey, DU or the USFWS 
visited with the landowner to discuss the terms of the grassland easement. If the visitation was 
made by DU personnel, they would also discuss the carbon program, and provide an information 
packet if the landowner expressed interest. If the realty staff was from the USFWS, either a DU 
staff member would join them for the visit, or the USFWS would mention the availability of the 
program. If the landowner indicated an interest, the USFWS would inform DU and DU would 
provide an information packet to the landowner. After the delivery of the information packet, DU 
would follow up with a call and/or visit to discuss the terms and obligations of the emission 
reduction purchase agreement. 
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Carbon sequestration potential initially was not a factor in determining eligibility under the 
program. However, DU was subsequently able to identify eligible lands that were also highly 
likely to generate credible offsets. A robust inventory to compare lands enrolled in the program 
against other land-use methodologies and technical guidance emerged from the focus on 
reducing emissions from deforestation and forest degradation (REDD), which allowed DU to 
better identify and target eligible landowners that would have converted to croplands if not for 
the program. This practice reduced the percentage of offsets that would be discounted or ruled 
ineligible, because of additionality concerns that offset funding was not essential in avoiding 
conversion to croplands.  

DU acted as an aggregator by offering landowners a financial incentive to enter into perpetual 
conservation easements in exchange for ownership of the resulting offset credits or an option to 
purchase these offsets at a later time. DU received the rights to the offsets and transferred the 
signed easements to the USFWS to maintain and monitor the properties.  

DU’s aggregation business model is similar to a revolving loan fund. DU used seed funding from 
the EPF to sign up an initial set of landowners, with the plan of using proceeds from offset sales 
to expand the program to additional eligible landowners. The prices offered to landowners 
ranged from $1 to $20 per acre, depending on farm commodity prices and whether the landowner 
was transferring ownership of the offsets or entering into an option to sell the offsets later to DU.  

The transactions were governed by two standardized offer agreements. The first one governed 
the execution of the easement, and the second spelled out the terms for the transfer of offset 
credits or the option to purchase offsets. The participating landowners were largely insulated 
from fluctuations in the carbon market; they received an upfront payment that was not dependent 
on offset delivery. In exchange for this payment, landowners were required to abide by the terms 
of the permanent grasslands easement and allow DU and third-party verifiers access to their 
lands.  

The USFWS also was insulated from the volatility of carbon prices. Its role under the program 
was to annually monitor the enrolled site to ensure that the owners had maintained the project 
lands as grasslands. This was no different from the USFWS role in any lands over which it holds 
permanent easements. 

Method of Aggregation 
The scale of reductions, economic viability, and market risks in the form of uncertain credit 
volumes and prices are factors that suggest an aggregation model is superior to stand-alone 
projects for each landowner. Additionally, the development of a credible and cost-effective 
protocol is bolstered by an aggregated project that can draw on a large sample size to 
conservatively quantify offsets from the program.  

The average acreage of enrolled grassland properties is 336 acres, with properties ranging in size 
from 5 to 2,940 acres per property. The upfront costs of designing the project and validating it 
under a certification standard are conservatively estimated at $75,000, which is close to what 
many landowners could expect in total offset sales. For larger landowners, lack of familiarity 
with carbon markets, and the risks associated with offset prices are too substantial to justify an 
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investment in these upfront costs. Under DU’s aggregation model, landowners receive an upfront 
payment for managing grasslands and allowing DU and partners to access the land.127 DU’s 
aggregation model overcomes the otherwise prohibitive transaction costs, and provides a more 
attractive financial offer for landowners than developing many projects on an individual basis.  

Additionally, individual projects would require site visits and on-field measurements to 
accurately quantify carbon sequestration rates, which could be cost-prohibitive even for large 
landholdings. DU’s application of a standardized crediting rate based on a sample size of more 
than 100 lands is a credible and cost-effective approach to quantifying carbon sequestration from 
preserving grasslands.  

The GHG quantification component is estimated with site-specific soil carbon stocks using 
publicly available soils data, a bio-geophysical model, and the de-nitrification-decomposition 
(DNDC) model to estimate the net GHG balance of the project and baseline scenarios. 

Project GHG benefits are based on a net GHG benefit of 45.6 mtCO2e per acre (120 mtCO2e per 
acre * 0.38 loss rate = 45.6 mtCO2e per acre). This formula is derived from an initial grassland 
soil organic carbon level of 120 mtCO2e per acre, a conservative estimate that is below the IPCC 
default value for soils in this region, which is 140 mtCO2e per acre.  

The 45.6 mtCO2e per acre is further discounted by 10% for a VCS buffer and a further 12% for 
leakage. The 12% leakage rate is an estimate, which will be refined with the public release of the 
new VCS market leakage tool. Therefore, the project net benefit is 45.6 mtCO2e per acre * (1-
0.22) = 35.57 mtCO2e per acre, which is equal to 1.78 mtCO2e per acre per year annualized over 
20 years. This calculates only the avoided oxidized soil organic carbon and does not include 
GHG emissions from cropland production in the baseline scenario or changes in below-ground 
and aboveground biomass.  

Not all lands enrolled in the program face the same risk of conversion. DU makes offset 
payments to landowners regardless of their conversion risk; landowners who are unlikely to 
convert to cropland production still receive a payment not to convert. This lack of additionality 
for grasslands at little or no risk of being converted to croplands is best addressed by using a 
modeling approach to determine what proportion of enrolled lands face a high risk of conversion. 

The decision to convert grassland to cropland (i.e., the baseline) is primarily driven by economic 
factors, with geographic and environmental limitations of the land and region for cropland 
production serving as secondary factors. Bio-economic models are well-suited to modeling these 
phenomena. Initially, DU used a linear extrapolation of historic conversion rates applied across 
the entire project region. Further research on land-use conversion in the region indicates that 
using bio-economic models has proved much more accurate at determining historic conversion 
rates. This approach is consistent with REDD protocols that have been developed for mosaic 
deforestation, and which have received considerably more attention. 

The bio-economic model used for quantifying offsets for grasslands was designed to identify 
how many acres enrolled in the program faced 95% or higher likelihood of being converted in 
less than five years from their enrollment date. The beneficial linkage between modeling 
                                                      
 
127 Questionnaire notes submitted by Randall Dell, Regional Biologist-Environmental Markets, Ducks 

Unlimited, on March 8, 2011. 
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approaches and aggregation projects is that the larger the sample size (i.e., the greater number of 
sites aggregated) the more reliable the model results. The model is able to predict the probability 
of conversion for a parcel at the county scale given site characteristics such as land capability 
class, an indicator of soil productivity, and commodity prices. Of the 50,000 acres currently 
enrolled in DU’s program, approximately 26%, or 13,000 acres, are estimated to be in imminent 
threat of conversion in the immediate future. Under the proposed protocol, DU will only be 
credited for these 13,000 acres which in the absence of offset sales would be converted. 

Barriers 
The pilot program was put on hold at the end of 2010, because none of the leading domestic 
certification standards has approved an offsets protocol that is specifically applicable to avoided 
grassland conversion offset projects. This barrier, which is independent of the aggregation 
model, is the primary reason why DU is not presently enrolling landowners into the program.  

DU has engaged the ACR, CAR, and VCS about the potential to develop an avoided grassland 
conversion protocol. CAR liked the concept and scalability of the protocol but, given limited 
resources and time to develop agriculture-based protocols, will develop protocols for which more 
background research has already been performed. ACR also liked the concept and scalability of 
the protocol, but did not have the resources to support the development of such a protocol. 
Additionally, ACR indicated that field measurements would be a required activity if it was to 
certify a protocol, which DU deemed cost-prohibitive to the aggregation model.128  

The VCS is in the process of engaging third-party stakeholders on recognizing avoided 
conversion of ecosystems (ACE), which includes avoided grasslands conversion. This process is 
expected to be completed in spring 2011. The next step following completion of the ACE 
recognition process is to fine-tune the protocol DU has been using to quantify offsets and 
validate it under VCS. The main components of DU’s protocol that will require a third-party 
validator review and assessment include the 10% risk factor as a basis for delivering credits to 
the VCS buffer pool as a hedge against permanence risk, and the assumptions in the bio-
economic model used to determine lands eligible to generate verified carbon units under the 
VCS.  

Current Status 
DU enrolled more than 100 landowners and 50,000 acres during the pilot, which ran from 2008 
through 2010. The cumulative total net carbon savings from acquired offsets and lands from 
which DU has an option to buy offset credits total nearly 384,000 tons of mtCO2e over 10 years. 
In exchange for seed funding and carbon market expertise, EPF secured approximately 130,000 
tons.129 The program achieved a gold rating under the Climate, Community, and Biodiversity 
Standard for carbon sequestration projects. The program is currently on hold while the VCS 
completes the development of guidelines for designing ACE projects. Once this process is 
complete, the next step is to secure funds to develop a new protocol for avoided grassland 
conversion and certify it under VCS.  
                                                      
 
128 Ibid. 
129 Forest Carbon Portal. Ecosystem Marketplace, Washington, DC. 
http://www.forestcarbonportal.com/project/avoided-grassland-conversion-prairie-pothole-region. 
Accessed on March 7, 2011. 

http://www.forestcarbonportal.com/project/avoided-grassland-conversion-prairie-pothole-region
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Lessons Learned 
The DU Avoided Grasslands Conversion Pilot Program is still a work in progress. The program 
successfully enrolled many landowners, and DU would like to expand the program to other states 
in the prairie pothole region after the market acceptance risk associated with not having an 
available approved grasslands protocol in any of the major offsets standards organizations can be 
addressed. Nonetheless, DU’s experiences as an aggregator over the past five years offers five 
key lessons for implementing an aggregation model in the carbon marketplace.  

1. Stand-alone avoided grassland conversion projects do not make sense from a 
landowner or market perspective.  
For the majority of landowners, the scale of offsets available is insufficient to justify the 
upfront and ongoing costs and risks associated with developing a marketable offset project. 
Based on the distribution of acreages enrolled by landowners in the program, most would 
not earn much more than the upfront costs associated with validating the project under a 
certification standard. Additionally, offset providers are unlikely to target larger 
landowners willing to enroll thousands of acres because of the significant baseline risk 
associated with enrolling lands that cannot prove they face a high likelihood of conversion 
to cropland.  

2. Program success is dependent on a program design that is unobtrusive for 
landowners.  
Although offset payments declined steadily, landowner enrollment was steady over the 
course of the two-year enrollment period. This is partly explained by the recession that 
started in late 2008, but the clear financial incentive and terms offered, coupled with the 
unobtrusiveness of the program are key factors that contributed to the success of the 
aggregation model. The funding flows to landowners in exchange for signing a very 
straightforward carbon conveyance or carbon option and an easement with USFWS. 
Besides agreeing to continue to manage grasslands, the only additional responsibility for 
landowners is to grant DU and its project partners access to the land for evaluation and 
monitoring and verification activities.  

3. The aggregator played a key role in assuming project risks.  
DU is shouldering reputational, methodological, and financial risks associated with the 
program. The methodological risks include acceptance of the modeling approach to 
quantification and adjustments to the model’s assumptions, leakage calculations, risk 
assessment, and other factors that would make the current credit projections more 
conservative.  
To ensure widespread participation, the offset payment, whether it was to buy offsets 
outright or to secure an option to buy, is offered upfront to landowners. The trade-off of 
this approach is that DU assumes the risks associated with monetizing the offsets. In 
addition to the methodological risks outlined above, the risks taken on by DU are the costs 
of holding onto the offsets and timing the sales to procure viable unit prices for the offsets 
in their inventory. Aggregators dealing with agricultural and forest landowners are going to 
have to weigh the costs of taking on such risks in exchange for designing an aggregation 
model that will attract enough participants to achieve scale.  

4. Modeling approaches to aggregation projects represent one promising approach for 
balancing transaction cost concerns with offset quality concerns.  
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DU views the use of a bio-economic model as advantageous from both a cost and a quality 
standpoint. An ongoing challenge with avoided conversion projects is demonstrating that 
the project lands would have converted to a use that releases carbon emissions if not for 
offset-related project funding. Given that land conversion is the project baseline and that 
conversion will be largely driven by economic factors, an economically-based model to 
estimate future conversion can serve as a strong predictive tool to be used to evaluate the 
likelihood project lands would be converted to croplands in the baseline scenario. The 
strength of a model relies on sample size; aggregated projects increase the reliability of 
model results.  
In the case of the DU project, the model excluded 74% of the enrolled lands from being 
eligible to generate credible offsets because they faced less than a 95% likelihood they 
would be converted to croplands within five years of enrolling in the program. Modeling in 
this context appears to be a cost-effective approach that relies on a minimal amount of time 
from an economic modeling expert who can combine the enrolled lands biological survey 
data with different economic data sets and run several simulations to predict the likelihood 
of conversion. Lastly, comparing DU’s inventory with the economic data used to predict 
conversion provides a useful source of information that can be used to guide DU’s 
approach in targeting landowners because it identifies specific lands that face a high risk of 
conversion.  

5. Standardized crediting rates are essential to a cost-effective program.  
On-site monitoring of hundreds of landowners is not feasible at the predicted offset prices. 
Landowners were attracted to the pilot project in part due to the unobtrusive nature of the 
offset contracts. Significant monitoring requirements likely would decrease participation in 
the program. Accurate modeling is essential not only to determine the additionality of the 
project, but also to quantify the expected offsets. 
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APPENDIX E: AGCERT CDM PROJECT BUNDLING 
Table E-1 
Program Background 

Aggregator: AgCert 

Start date: October 22, 2004 

Protocol: Clean Development Mechanism (CDM) 

Large-scale projects: Approved Baseline Methodology AM0016,(Versions 1-3) 
Greenhouse gas mitigation from improved Animal Waste Management Systems in 
confined animal feeding operations 

Small-scale projects: Small Scale AMS-III.D (Multiple Versions), Methane 
recovery in animal manure management systems  

Location: Brazil and Mexico 

Current status: AgCert bundled 816 sites and registered 92 projects in Brazil and Mexico with the 
CDM between 2004 and 2008. 40 projects with 599 sites were registered under 
AM0016, while 52 projects with 217 sites were registered using the small-scale 
protocol. AgCert’s portfolio of bundled projects will produce approximately 3.5 
million metric tons of carbon dioxide emission reductions per year.130 

Overview 
AgCert originally was established to perform regulatory audits of farm systems in the United 
States. In 2002 the company switched focus to the CDM, and its potential for farm systems in 
Latin America. In response to this offset revenue opportunity, the company targeted methane 
capture from animal waste management systems (AWMS). This was accomplished by working 
with candidate pig farms in Latin America to install a manure digester that captured and 
destroyed methane by combusting it in either a flare or an electric generator. AgCert targeted pig 
farms with 500 or more sows that used open anaerobic lagoons as their primary manure 
management system.  

AgCert developed a large-scale methodology (AM-00016) that was accepted by the CDM in 
2004 and used to bundle project activities. Additionally, AgCert bundled projects that 
collectively produced less than 60,000 mtCO2e per year under a small-scale protocol applicable 
to methane recovery systems at animal farms. Through 2008, AgCert bundled more than 816 
project sites into 92 CDM project activities, all involving the capture and destruction of manure 
                                                      
 
130 The estimated figure is based on a review of AgCert’s project’s webpage, 
http://www.agcert.com/global/index?page=business_overview&&view=agcert&locale=en. Accessed on 
March 21, 2011.  
 

http://www.agcert.com/global/index?page=business_overview&&view=agcert&locale=en
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methane. Bundling is the process of bringing together several small-scale CDM project activities, 
to form a single CDM project activity or portfolio, without the loss of distinctive characteristics 
of each project activity.131  

The large-scale projects used AM0016, which is a baseline protocol developed by AgCert for 
AWMS in confined feeding operations for the Granja Becker Project in Brazil.132 This is one of 
five individual projects, and the only individual large-scale project in the AgCert portfolio. The 
Granja Becker Project is also one of AgCert’s smallest projects, generating an estimated 5,000 
mtCO2e reductions per year. The median AgCert large-scale project generates approximately 
70,000 mtCO2e per year, with its largest project producing over 180,000 mtCO2e per year. 
Overall, the large projects produce approximately 2.8 million mtCO2e per year. Additionally, 
site bundling per project varied between single digits and 37 sites, with most between 10 and 20 
sites per project (see Table E-2). 

Table E-2  
AgCert Large-Scale Project Bundling Distribution 

Number of Project Sites in a 
Bundled Project 

Number of Bundled Projects 
Registered With CDM 

1 - 10 12 

11-20 17 

21-40 11 

 

The small-scale projects used CDM AMS-III.D methane recovery in animal manure 
management systems, which is comparable to AM0016 but offers a simplified approach to 
quantifying and monitoring emission reductions as compared with the large-scale protocol. The 
distribution of how many sites have been bundled into AgCert’s small-scale project portfolio is 
listed in Table E-3. The overwhelming majority of AgCert’s small-scale projects bundled less 
than 10 sites and produced between 10,000 and 20,000 mtCO2e per year. There are three projects 
that bundled 11, 14, and 26 sites respectively, in addition to four individual projects. These 52 
small-scale projects are generating an estimated 700,000 mtCO2e reductions per year.  

                                                      
 
131, Executive Board 21st Report, Annex 21: General Principles of Bundling. Clean Development 
Mechanism Executive Board, Bonn, Germany: 2009. 
132 For more information on the Granja Becker Project go to http://cdm.unfccc.int/Projects/DB/TUEV-
SUED1128672312.09/view. 

http://cdm.unfccc.int/Projects/DB/TUEV-SUED1128672312.09/view
http://cdm.unfccc.int/Projects/DB/TUEV-SUED1128672312.09/view
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Table E-3 
AgCert Small-Scale Project Bundling Distribution.  

Number of Project Sites in a 
Bundled Project 

Number of Bundled Projects 
Registered With CDM 

Not bundled 7 

1-10 42 

10-30 3 

Business Model 
AgCert’s focus was primarily on medium to large concentrated animal feeding operations. 
AgCert targeted pig farms in Brazil and Mexico. AgCert recruited farmers by working with local 
pork growing associations to facilitate introductions. The basic requirements for farmers were to 
have an operation with a minimum of 500 sows, and an open anaerobic lagoon as the primary 
means of waste management. Under baseline conditions, open anaerobic lagoons produce 
substantial quantities of methane emissions, which can be credibly and conservatively quantified. 
Such operations would generate at least roughly 440 mtCO2e per year.133 

The offset revenue potential under the CDM was the main driver in AgCert’s business model. 
AgCert would bear the upfront costs associated with procuring and installing the digester and 
flare. The participating farmers would receive a royalty payment for the supply of manure, but 
AgCert entirely bore the risk of credit delivery under the CDM. AgCert’s base project design 
focused on installing a digester to convert the manure to biogas and a flare to destroy the 
methane content in the biogas. The biogas could be used for energy production, but only at the 
host farms’ request and expense. Further, AgCert supported its business model by developing a 
large-scale protocol that targeted methane destruction, excluding offset credits that could be 
generated through dispatching carbon-free electricity to the grid.  

Although AgCert could generate additional offsets through electricity production, this project 
design entails substantial increases in development time, cost, and complexity. For example, a 
renewable energy project would incur extra time and capital to purchase a generator, secure 
interconnection with the local distribution company, and negotiate a power purchase agreement. 
Three advantages of focusing solely on methane destruction in AgCert’s business model were: 

• The shorter timeline and project design enhanced AgCert’s ability to maximize project 
bundling activities in a single project 

• A master project design document could be created and then adjusted for project-specific 
circumstances considerably reducing staff time and costs 

• There was no need to examine and prepare case-specific baseline studies to quantify offset 
production associated with dispatching electricity to the nearby grid.  

 

                                                      
 
133 Approximate calculation using IPCC model and emission factors. 
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Method of Aggregation 
AgCert bundled eligible sites under two different CDM livestock methane destruction protocols 
depending on the projects’ scale. AgCert developed its own protocol for large-scale projects, 
AM0016 GHG mitigation from improved animal waste management systems in confined animal 
feeding operations that reduce more than 60,000 mtCO2e per year. Small-scale bundled projects 
were registered using the small-scale AMS-III.D methane recovery in animal manure 
management systems.  

CDM’s rules for bundling small-scale and large-scale projects overlap. The three common 
criteria are: 

• There is no limitation on the start date, but all bundled activities are subject to a common 
crediting period 

• All bundled activities must be included in a pre-defined project design document 
• Sampling during verification is not allowed (this rule was imposed by the CDM after AgCert 

registered approximately 25 projects)134  
 
The two criteria applied on small-scale bundled projects only are: 

• A threshold check to, in the case of AgCert, ensure that bundles in a small-scale project 
reduce more than 60,000 mtCO2e combined 

• A debundling check to ensure a large-scale project was not fragmented to take advantage of 
the simplified modalities offered under the small-scale window. A proposed small-scale 
project is determined to be a defragmented activity of a large-scale project if it: 
− Is with the same project participants 
− Is in the same project category and technology/measure 
− Is registered within the previous 2 years 
− Has a project boundary within 1 km of the project boundary of the proposed small-scale 

activity at the closest point135 

Barriers 
AgCert faced four barriers as a result of its aggregation model. 

1. Set crediting period. Projects registered under the CDM, regardless of whether they were 
located on a single site or bundled across multiple sites, were subject to a single crediting 
period. A trade-off of bundling project activities is that unique project sites will become 
operational at different dates. As such, projects within a bundle cannot take advantage of 
the initial full seven-year or ten-year crediting period.136 In the case of AgCert, unique 

                                                      
 
134 Email communication between Leo Perkowski, Director, Regulatory Affairs  
AES Corporation / AgCert International and Sheldon Zakreski, Senior Program Manager, The Climate 
Trust on March 8, 2011. 
135 “What is debundling?” CDM Rulebook. http://www.cdmrulebook.org/160. Accessed on April 4, 2011. 
136 The CDM allows for a seven crediting period that can be renewed twice subject to approval of a new 
methodology for each renewable period for a total life of 21 years or for a single 10 year crediting. For 
more information see, “Crediting Period”, CDM Rulebook. http://www.cdmrulebook.org/310. Accessed on 
April 4, 2011. 

http://www.cdmrulebook.org/160
http://www.cdmrulebook.org/310
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project operation dates could vary by more than a year resulting in registered projects not 
producing a peak level of offsets until year three of the overall bundled project life.  

2. Debundling rules. The debundling check required to ensure small-scale projects were not 
debundled activities from a large-scale project constrained AgCert’s ability to aggregate. 
Since bundling projects on neighboring farms is the most cost-effective approach, AgCert 
had to pursue a more complex and costly process of bundling farms that were farther 
distances from one another in order to meet the debundling criteria noted above.  

3. Elimination of sampling validation and verification approaches. The validation and 
verification process for AgCert’s initial portfolio of projects relied on sampling. Designated 
operational entities (DOEs) responsible for validation and verification of projects could 
employ a structured sample plan that involved site visits of a statistically significant 
number of sites and desk reviews of the remaining sites. This approached was bolstered as 
a credible option based on the fact that all of the operations, maintenance, and monitoring 
were performed by the same AgCert-trained staff for bundles in the project. AgCert utilized 
a sampling plan that was validated and verified for the first 30 projects in its portfolio. At 
this point, the CDM disallowed sampling in the protocol both for new and previously 
registered projects. As a result of this ruling, the costs and time expected for validating new 
projects and verifying existing projects increased substantially.  

4. The inherent disincentive under the CDM to develop conservative, broadly applicable 
protocols. Under the CDM system, project proponents are required to invest their own 
resources and time to develop and secure approval for a new protocol that will be used to 
quantify the offset credits. Once a new protocol has been approved by the CDM, it 
becomes a public good that can be used by other entities developing similar projects. 
Given the almost infinite number of approaches to designing emission reduction projects, a 
case can be made for project developers to initiate the protocol development process since 
they will immediately benefit from its approval. This bottom-up approach to protocol 
development has the systematic benefit of accelerating the number of accepted protocols 
available under a standards-setting system such as the CDM. The trade-off to this 
approach, however, is that project developers have an incentive to develop protocols that 
are specific to their business model or technology. This approach was commonly employed 
across the CDM to mitigate potential competitors from adopting a “second mover 
strategy,” whereby they would use the protocol once it was validated under the CDM.  
However, as a result of this strategy, the CDM had approved multiple livestock methane 
destruction protocols that had varying assumptions for virtually identical activities. The 
CDM moved to address this situation and combine multiple protocols into a single one. 
The result of this effort was to increase the minimum target size of operations that would fit 
under AgCert’s aggregation model. The other results of this consolidation and retroactive 
application was to delay the eventual crediting of a number of AgCert’s projects, and so 
increase financial pressure on AgCert as the company had contracted to sell issued offsets 
on a forward basis and would later have difficulty delivering these.  
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Current Status 
The company faced extreme financial hardship several years ago, and as an Irish-based company 
was placed into examinership in February 2008.137 Examinership is a process whereby the 
protection of the court is obtained to assist the survival of a company. AES, a large shareholder 
in the company, purchased AgCert in May 2008.  

AgCert actively registered CDM projects until April 2008. The 92 projects in the portfolio are 
generating CERs. The final projects were registered using a seven-year twice renewable 
crediting period. As such, AgCert’s bundling activities could conceivably generate certified 
emission reductions through 2029.  

Lessons Learned 
1. Aggregation business models based on a single project type are exposed to sectoral 

risk.  
A business model that focuses on a single activity, such as AgCert’s, reduces the costs 
associated with project origination, development and implementation, operation, and 
project design document preparation. Further, a limited number of staff with deep expertise 
can be stretched across a relatively large portfolio of projects. 
The flip side of this type of specialization is that the business is exposed to the specific 
vagaries of that sector. Such risks can range from sector volatility, as host risk is a 
particular concern in low-margin businesses such as hog and dairy farms, to new versions 
of protocols that substantially limit the future potential to generate credits from a particular 
sector. In the case of aggregators, such as AgCert that focus on a single project type, the 
risk that the undiversified portfolio of credits could experience a sudden and devastating 
reduction in the anticipated volume of credits is very real. Several CCX aggregators have 
experienced a similar kind of sectoral risk when the CCX ceased its operations, and they 
were left holding millions of offsets credits that they already had paid farmers to produce. 

2. It is crucial for standards-setting organizations or regulators to provide aggregators 
with methodological certainty.  
Although set crediting periods and debundling check requirements constrained AgCert’s 
business model, these criteria were known upfront and could be incorporated into its 
bundling strategy.  
However, two decisions applied retroactively by the CDM had substantial negative impacts 
on AgCert. The decision to disallow sampling verification procedures and apply it 
retroactively resulted in significant operational costs increases to approximately 25 projects 
AgCert successfully registered based on a sampling model.  
Additionally, the decision to consolidate similar animal waste methane destruction 
protocols had a negative impact on AgCert’s business model, as it resulted in reduced 
crediting levels than previously certified vintages. The reduction in the forecast portfolio 
lowered the company’s stock price, thereby limiting its ability to further bundle and 
register projects.  

                                                      
 
137 “Emissions trader Agcert in examinership.” Irishexaminer.com, February 22, 2008. 
http://www.examiner.ie/story/Business/ojojsnauoj/rss2/. Accessed on April 5, 2011 

http://www.examiner.ie/story/Business/ojojsnauoj/rss2/
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This development has led some observers to suggest that what is needed is a top-down 
approach to protocol development, where standards-setting organizations invest in creating 
conservative protocols that are valid for a set crediting period.138 This is basically the 
approach employed by CAR. The trade-off of this approach, however, is that fewer 
protocols may be approved than the bottom-up option used by the CDM. This is in part the 
case because the return on investment is much greater for project developers who can sell 
certified credits for multiple dollars per ton than standards organizations that earn revenues 
through comparably modest account and credit issuance fees that amount to well below $1 
per ton. 
One promising solution to incentivize project developers to prepare new broadly applicable 
and conservative protocols is a compensation mechanism adopted by the VCS. This 
standard will rebate developers of new protocols $0.02 per certified credit issued using that 
protocol. The mechanism was implemented in 2010, so it is too early to determine its 
impact on the market. However, this is a concept worth tracking to assess whether it will 
avoid the pitfalls associated with developing narrowly scoped protocols.  

 

                                                      
 
138 Telephone communication between Marc Stuart, Private Equity Investor, Allotrope Ventures, and 
Peter Weisberg, Senior Project Analyst, The Climate Trust, March 4, 2011. 
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APPENDIX F: UNITED STATES DEPARTMENT OF 
AGRICULTURE CONSERVATION RESERVE PROGRAM 
Table F-1 
Program Background 

Aggregator: United States Department of Agriculture (USDA) 

Start date: December 1985 

Location: Nationwide 

Current status: Congress has authorized enrollment of up to 32 million acres. There are currently 
31.3 million acres enrolled through approximately 738,000 contracts. However, 
potentially up to 6.5 million acres will expire by 2014. The extent to which farmers 
opt out of the program will depend on commodity prices that could provide a 
better return on their investment than terms offered under the Conservation 
Reserve Program.  

Overview 
The United States Department of Agriculture (USDA) started the Conservation Reserve Program 
(CRP) in 1985 to reduce soil erosion, but the scope of the program has since expanded to 
enhance water quality, wildlife habitat, and air quality. The CRP provides annual payments, or 
cost-share assistance to agricultural landowners on a competitive bidding process. To be eligible, 
croplands must have been planted with agricultural commodities two of the five most recent 
years, and be capable of being planted in a normal manner with an agricultural commodity. 

Although the CRP is not a carbon offset aggregation program per se, we reviewed it here as an 
example of a government program that pays dispersed farmers for conservation. Lessons learned 
are recorded with an eye toward the possible creation of a domestic sectoral crediting program 
for agriculture in the United States. 

How the Program Works 
The Farm Service Agency (FSA), an agency of the USDA, administers the CRP with the 
assistance of the Natural Resources Conservation Service (NRCS) and the Commodity Credit 
Corporation (CCC). In general terms, the FSA has overall program authority, and administers all 
CRP contracts. NRCS personnel provide the technical expertise to carry out the program, such as 
conservation planning, conservation practice design systems, and policy and program support. 
CCC makes the annual payments to landowners.  

Additionally, NRCS serves as the technical partner with FSA to sign up landowners. FSA was 
established to have a customer service focus to the farmers it serves. As such, FSA had an 
established reputation as a trusted partner, which it leveraged to enroll farmers in the CRP.  
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A landowner can sign up under the CRP by general sign-up, or by continuous sign-up. Under 
either program, a landowner will enroll their lands for 10-15 years, and be subject to periodic 
program monitoring requirements.  

General Sign-up 
The majority of lands are enrolled in the general sign-up program under which landowners can 
only offer to enroll land during designated sign-up periods. The timing for these sign-up periods 
is designated by the Secretary of Agriculture, and the sign-up periods occur at different intervals. 
The most recent general sign-up was from March 14 to April 15, 2011, and any contracts 
awarded will be effective October 1, 2011. This is the 41st sign-up since the program began in 
1985. Because only 25% of a county’s land can be enrolled in the program at one time, 
producers have to contact their county office to find out when and if there is an opening to enroll 
lands. Under the general sign-up, the tracts of land tend to be large relative to the continuous 
sign-up option, with an average size of 79 acres and rents just over $44.50 per acre.139 

Continuous Sign-up 
Under the continuous sign-up program, landowners can enroll their lands at any time, although 
the land must meet certain requirements as environmentally sensitive lands. Typically, lands that 
meet those requirements are automatically accepted into the program. These lands must be 
environmentally desirable, and devoted to certain conservation practices. Because of the more 
stringent requirements, these tracts typically are much smaller— about11 acres per tract—than 
those offered under the general sign-up. On average, producers enrolled in the continuous 
program receive rents of just over $103 per acre.140  

Within the continuous sign-up, lands also can be entered as Conservation Reserve Enhancement 
Program (CREP) lands. CREP is an offshoot of the CRP, and is a partnership between CRP and 
state, tribal, and private programs. Many of the requirements for CREP are the same as other 
CRP programs, although a project often begins with the identification of a particular 
environmental concern of state or national significance. Croplands in a particular geographic 
location related to the environmental concern will be available for that CREP project. Croplands 
enrolled in the CREP program usually fetch the highest rents at just under $130 per acre.  

Program Monitoring 
When lands are enrolled in the CRP, the landowner has a certain amount of time to plant and 
establish a ground cover. An agency, often the NRCS, will help with the conservation plan and 
make sure the planting is going well, and that the planted cover crop is able to become 
established. This is referred to as the “establishing mode,” and usually takes place over the first 
couple of years. When the crop, such as planted trees, reaches a free-to-grow status, the agency 
that administers the project, often the FSA, will then reduce the number of visits. The exact 
number of visits and frequency will vary from county to county, but often monitoring is 
conducted on a random time interval, with the agency making random spot checks. 

                                                      
 
139 “Monthly Summary – April 2010” Conservation Reserve Program. 
http://www.fsa.usda.gov/Internet/FSA_File/apr2010.pdf. Accessed on April 12, 2011. 
140 Ibid. 

http://www.fsa.usda.gov/Internet/FSA_File/apr2010.pdf
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Enrollment 
Enrolling land in the program is competitive and not guaranteed. If a landowner is interested in 
enrolling their land in the program, they approach their local FSA office. Only 25% of a county’s 
land can be enrolled in the program at a time, so it will vary county by county whether a 
landowner is eligible. In addition to availability, there are a number of eligibility requirements. 
In most instances, the landowner must have owned the land for at least 12 months prior to 
submitting the offer. Additional requirements include, but are not limited to, the land must be 
cropland that was planted 4 out of the 6 preceding years, be legally capable of being planted, and 
have a high susceptibility to soil erosion.  

Even if lands are eligible, the amount of money available to provide payments to producers is 
another limiting factor, so offers are often accepted based on the environmental benefits of the 
land. Each parcel of land is judged based on an Environmental Benefits Index (EBI), which helps 
provide a value to the land. Scoring relies on a number of factors, including effects to soil 
erosion, water and air quality benefits, wildlife habit, as well as other considerations such as land 
rents, a landowner’s willingness to undertake conservation measures, and what the cost-share 
portion of that would look like. Recently, the scoring has started to include the potential for 
carbon sequestration into the factors, although this is still a relatively minor consideration.  

With the exception of CREP prices, which are set at a federal annual rental rate, the amount of 
funding provided per acre is not fixed. CRP rental rates are established by county FSA staff 
depending on the EBI rating, relative productivity of the soil, and average cash lease rates of the 
land. In addition to the land payments, landowners can also be eligible to receive up to 50 
percent of their costs in establishing conservation practices. At times, producers have been 
known to offer land below the rental rate offered by FSA staff as a way to increase the likelihood 
FSA will accept the offer.  

While not all farmers have embraced the CRP, and are uncomfortable with a program that 
essentially pays them to not do their jobs, there are many reasons why farmers choose to sign up 
for the CRP. Among these reasons is the steady stream of income. Lands enrolled in the CRP are 
often dry lands, which can be more difficult to make a profit on than irrigated lands. While 
farmers may not make as much money per acre taking their cropland out of production, there is 
also the consideration that farmers have guaranteed income with minimal amount of work and 
financial input as compared with planting crops. Other farmers are looking for a way to deal with 
their “problem areas”141 of land that cannot easily be farmed. Still others are concerned with the 
environmental concerns surrounding sensitive farmlands and enroll in the CRP for the 
environmental benefits, such as reduced soil erosion, reduced fertilizer and pesticide use, and 
improved wildlife habitat.  

Enrollment into the CRP is voluntary, although a producer deciding to get out of the program 
early is subject to an early withdrawal penalty. This penalty includes repayment of all funds 
received, plus interest, and a penalty fee of 25%. While this is onerous enough to dissuade many 
from removing their lands from the program, it has happened, particularly when grain or 
commodity prices are high.  

                                                      
 
141 Charles, Dan “The CRP: Paying Farmers Not to Farm.” National Public Radio, Washington, DC: July 
11, 2005. http://www.npr.org/templates/story/story.php?storyId=4736044. Accessed on May 2, 2011.  

http://www.npr.org/templates/story/story.php?storyId=4736044
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Barriers 
The CRP has been operating for more than 25 years, although it still faces obstacles. Enrollment 
in the CRP is for a period of 10 to 15 years, which in and of itself can be a barrier to getting 
farmers to enroll. That is a long time for farmers to take their land out of production and make 
assumptions about crop values. If there are high price projections for crops, there is less 
incentive for farmers to enroll in the CRP.  

Some farmers might be reluctant to plant soil-conserving crops on their land as well. The cost of 
planting trees can be high, even with the incentive of up to 50% of the funding to establish 
conservation practices coming from the government. If farmers wish to use their land for 
production in the future, planting trees on that land can be prohibitive. The planting of other 
conservation crops might not create the same obstacles as trees, although there can also be high 
costs associated with returning cropland to production after disuse for more than a decade.  

In addition, the costs of the program are very high, and the USDA has come under criticism that 
the program costs are high while the benefits are uncertain given their temporary nature. While 
the costs to the government and taxpayers is high, this also creates a limiting factor in that there 
is only so much funding available, creating a limit on the amount of land that can be enrolled in 
the program at any one time and making the CRP enrollment competitive.  

Current Status 
The 2008 Farm Bill authorized enrollment of up to 32 million acres into the CRP, and recent 
numbers show that there are about 31.3 million acres enrolled through approximately 738,000 
contracts.142 Early in 2011, Agriculture Secretary Tom Vilsack announced a general sign-up 
period that ended April 15, 2011. Contracts formed under this sign-up will be effective October 
1, 2011. Current USDA estimates suggest that contracts on between 3.3 million and 6.5 million 
acres will expire by 2014.143  

The 2011 USDA budget allocated $1.958 billion to the CRP.144 This budget allows for payments 
to acres already enrolled in the program, as well as acres potentially enrolled through the most 
recent general sign-up period.  

Lessons Learned 
1. Enrollment is highly dependent on market fluctuations.  

The incentives from the CRP have been the driving force for signing up landowners. The 
FSA does not actively recruit landowners. Rather, the CRP is largely viewed as an outlet 

                                                      
 
142 “Conservation Reserve Program Celebrates 25 Years.” United States Department of Agriculture, 
Washington, DC: January 3, 2011. 
http://www.fsa.usda.gov/FSA/printapp?fileName=stnr_mo_20110103_rel_134.html&newsType=stnewsrel
. Accessed on May 2, 2011.  
143“ Challenges Facing USDA’s Conservation Reserve Program.” United States Department of 
Agriculture, Washington, DC: June 2010. 
http://www.ers.usda.gov/AmberWaves/june10/Features/ChallengesFacingCRP.htm. Accessed on May 2, 
2011.  
144 FY 2011 Budget Summary and Annual Performance Plan. United States Department of Agriculture, 
Washington, DC: January 3, 2011. http://www.obpa.usda.gov/budsum/FY11budsum.pdf. Accessed on 
May 2, 2011.  

http://www.fsa.usda.gov/FSA/printapp?fileName=stnr_mo_20110103_rel_134.html&newsType=stnewsrel
http://www.fsa.usda.gov/FSA/printapp?fileName=stnr_mo_20110103_rel_134.html&newsType=stnewsrel
http://www.ers.usda.gov/AmberWaves/june10/Features/ChallengesFacingCRP.htm
http://www.obpa.usda.gov/budsum/FY11budsum.pdf
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for farmers to exert some control over the economic risks associated with actively planting 
and managing crops on particular lands. Enrollments are strongly linked to commodity 
prices. For the period between late 2006-2008, land rents within the CRP remained 
relatively static while commodity prices rose. This provided incentive for many landowners 
to opt out, despite potential penalties, and the disparity between land rents and commodity 
prices led to a loss of 3.2 million acres in conservation lands between 2007 and 2009.145 

2. Conservation benefits are only temporary.  
After a contract has expired for the enrollment period of 10 to 15 years, the land is eligible 
to be returned to crop production. While this land is protected while it is in the program, 
this is only a temporary protection which is reversed if the lands go back into production.  

 

                                                      
 
145 Baker, Justin S. and Christopher S. Gallick. “Policy Options for the Conservation Reserve Program in 
a Low-Carbon Economy: Working Paper.” Nicholas Institute for Environmental Policy Solutions. Durham, 
NC: 2009. 
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