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Lawrence Berkeley National Laboratory

Proposal to US Department of Energy for International Energy Efficiency Activities

Point of Contact:   
Jim McMahon

Energy Analysis Department

Lawrence Berkeley National Laboratory

Office phone: (1) 510-486-6049

Mobile phone: (1) 510-520 8026

Email: JEMcMahon@LBL.gov
Lawrence Berkeley National Laboratory (LBNL) proposes the following activities to contribute to USDOE’s international energy efficiency goals: 

	Project 
	Concept
	Proposed DOE Funding
	Likely In-Country Partners
	Likely US Partners
	LBNL Leads

	CHINA

	C-1) Toward Development of a Dispersed Electricity Supply for China
	Demonstrate the feasibility of operating a local cluster of electrical sources and sinks (a microgrid) that operates semi-independently of China’s grid to serve as a prototype for development of a decentralized power supply system distinct from the legacy grids of post-industrial economies.
	$1 M

(over 3 years)
	National Development and Reform Commission (NDRC), State Grid, China Electricity Council (CEC), Chinese University of Hong Kong, Tsinghua University, Beijing Gas Corporation Group, Beijing Energy Net, Broad, other vendors
	University of Wisconsin, Madison, NREL, Sandia, WADE, Energy Foundation, Solar Turbines, other U.S. vendors
	Chris Marnay, Zhou Nan, Joe Eto, Michael Stadler, David Littlejohn, Vince Battaglia

	C-2) Improve Energy Efficiency and Reduce Emissions from Cement Production in China
	Undertake technical analysis of energy efficiency and related emissions reduction potential in the cement industry in China.  Develop and apply a decision analysis tool to 1) help cement manufacturers benchmark their facilities to world best practice standards and identify measures to reduce energy use and related emissions, and 2) develop “reach” energy-efficiency standards for Chinese cement production.
	$900K

(over 3 years)
	China Building Materials Academy, China National Building Material Group Corporation, Energy Research Institute of NDRC, China Business Council for Sustainable Development, Energy Conservation Service Industry Association (EMCA)


	US DOE, US EPA, US DOC, Portland Cement Association
	Mark Levine, Lynn Price, Christina Galitsky, Zhou Nan

	C-3) Data Center Energy Efficiency
	Improve the energy efficiency of equipment used in data centers, including servers, data storage, networking equipment, and other IT equipment, and of overall data center operations in China.
	$785K (over 2 years)
	China Standards Certification Center, Ministry of Information Industry, China National Institute of Standardization, Ministry of Construction, Ministry of Finance/Research Institute for Fiscal Science, private industrial partners
	US DOE/EERE’s Data Center Initiative; US EPA, Industry associations – Green Grid, Uptime Institute, AFCOM, 7x24 Exchange; State Programs – California Energy Commission, NYSERDA;  Private industry – server manufacturers, data center designers, site infrastructure providers, other IT equipment providers


	David Fridley, Nate Aden, Rich Brown, Dale Sartor, William Tschudi, Jon Koomey

	C-4) Improved Energy End-Use Data
	Improve China’s energy data collection, compilation, and reporting system to increase robustness of energy policy making.  
	$650K (over 2 years)
	National Bureau of Statistics, Industry and Transportation Statistics Department (NBS),

China Building Materials Academy, Energy Research Institute of the NDRC
	U.S. DOE (EIA); IEA; Dartmouth College Environmental Studies Program; Brandeis University Department of Economics 
	David Fridley, Nathaniel Aden, Lynn Price, Zhou Nan

	INDIA

	I-1) Heat Island Mitigation Program
	A broad program encompassing technology refinement, demonstrations, guidelines, and incentives to deploy cool roof, cool pavement, and cool color car technologies for Indian markets. (See components below.)


	$5.5 M total (over 3–5 years).  

Funding components broken down below. 
	See below
	See below
	Hashem Akbari, Jayant Sathaye

	
	Cool Roofs: Expand Hyderabad cool roof demonstration project to include new roofing materials, conduct large-scale demonstrations for both residential and commercial buildings, design cool roof incentive programs, design a handbook and guidelines for cool roofs, and create a cool roofs center of excellence in India. 
	$1.5 M (over 3 yrs)
	Green Building Center, Indian Institute of Information Technology
	Thermoshield, software industry
	Hashem Akbari, Jayant Sathaye

	
	Cool Pavements: Facilitate collaboration between the Indian pavement industry, the U.S. pavement industry, and Indian and US technical institutions and policy makers to develop next generation advanced cool pavements in India.
	$2.5 M (over 5 years)
	Indian pavement industry, Indian technical institutions (e.g., IIIT), Indian policymakers
	US pavement industry and technical institutions
	Hashem Akbari, Jayant Sathaye

	
	Cool Color Cars: Develop a consortium between the Indian and U.S. car-manufacturing and car-coating industries to develop the next generation “cool vehicles.”
	$1.5 M (over 5 years)
	Indian car-manufacturing and car-coating industries
	U.S. car-manufacturing and car-coating industries
	Hashem Akbari, Jayant Sathaye

	I-2) India End-Use Efficiency Scenarios


	Develop an analysis tool for evaluating India’s potential for reduction of energy consumption, avoidance of investment in electricity generating capacity, and mitigation of greenhouse gas emissions at the end use level, for all energy consuming sectors. Produce a white paper highlighting areas with the greatest potential for improvement.
	$300K (over 2 years)
	DSCL, Inc., National Productivity Council, National Council of Applied Economic Research, Jadavpur University, Indian Institute of Science, Indian Government statistical agencies, economic research organizations, and industry organizations

	California Energy Commission, California Public Utilities Commission
	Michael McNeil, Virginie Letschert, Stephane de la Rue du Can, Maithili Iyer, Jayant Sathaye, Zhou Nan



	BRAZIL

	B-1) US-Brazil Cooperative Strategy to Support the Twenty in Ten Plan
	Develop a common US-Brazil strategy to support implementing the Twenty in Ten plan, and contribute to the energy security and sustainable development of both countries.


	$2 M

(over 1–2 years)
	COPPE/PPE Energy Planning Graduation Program, Federal Univ. of Rio de Janeiro, EPE Energy Research Office, Energy and Mining Ministry, 

CTC Sugar Cane Technology Center, UNICA Sao Paulo Sugar Cane Agroindustry Union, EMBRAPA Brazilian Agric. Research Inst., Min. of Agric., Livestock, and Food Supply
	USDA Western Regional Research Center, NREL, UCBerkeley Goldman School on Public Policy, UCB Energy Resources Group, 

USDOE EERE Biomass and Vehicle Technologies, USDA Economic Research Service, USDOT
	Jayant Sathaye, Helcio Blum (participating guest), Michael Hanemann, Larry Dale, Jim McMahon


Project Ideas for China

C-1) Toward Development of a Dispersed Electricity Supply for China
Main Idea of Project: Demonstrate the feasibility of operating a local cluster of electrical sources and sinks (a microgrid) that operates semi-independently of China’s grid to serve as a prototype for development of a decentralized power supply system distinct from the legacy grids of post-industrial economies.

Background: To meet national electricity demand that has grown, on average, 15%/year over the last five years, China is commissioning massive generating capacity additions, 101 GW of new capacity in 2006 alone, of which 91% was coal-fired. In other words, each year China adds 589 Mt of CO2 emissions to its ballooning carbon footprint to meet growing electricity demand alone. Nonetheless, capacity simply has not met the growing demand, especially during the peak seasons of the last few years. A major factor contributing to the summer peak is growing air conditioning use. Cooling electricity demand has already exceeded 30% of total power requirements in the eastern and southern Chinese grids. China’s chronic electricity shortage is and will remain a serious impediment to growth, e.g., over 2005–2020, electricity demand is forecast to grow 60% faster than GDP.

Rapidly growing electricity demand brings into question the ability of traditional grids to expand correspondingly while providing reliable service. Siting large central stations, and more importantly the associated infrastructure, such as transmission lines, will be a choking economic constraint, and the limits of efficiency improvements in China’s quite efficient central station power generation are now visible. Further, while coal remains the dominant fuel, the carbon consequences of exploding simple-cycle electricity supply growth are simply not tenable. Rather than looking for ways to accelerate expansion of the centralized traditional grid, policymakers should be considering a more dispersed solution. Technology has progressed since our First World legacy grids (or macrogrids) were engineered, and countries expanding at rates like China’s can seek an alternative path that leapfrogs to tomorrow’s power supply technology employed in an alternative, more environmentally acceptable paradigm. 

A first step along this path would be the widespread application of local power systems, or microgrids, semiautonomous of the legacy grid. Because in microgrids energy decision making becomes concentrated, they are more likely to provide opportunities for local small-scale application of efficient combined heat and power (CHP), for rational trade-off of supply and efficiency options, for passive design principles, and for the blossoming of opportunistic local fuels, notably small-scale renewables. Equally importantly for a rapidly developing economy, provision of service close to electrical and heat loads provides an opportunity to generate significant social benefits by reliably and locally providing for sensitive loads which cannot be adequately served by the macrogrid without massive investment, which will enable the development of a digital economy. Further, if CHP provides for both space heating and cooling requirements, the benefits are multiplied because the displaced cooling load lowers peak load growth and the consequent grid stress. 

Under DOE and California Energy Commission (Ca-EC) funding, the Consortium for Electric Reliability Technology Solutions (CERTS) is pioneering the concept of the CERTS Microgrid as an alternative approach to integrating small-scale distributed energy resources (DER of < 500 kW) into electricity distribution systems, and more generally, in the current wider power sector. The optimal recovery of waste heat by CHP devices represents a central design and operating principle, and it tailors power quality and reliability (PQR) to the requirements of end uses. Note that the latter represents a starkly different principle than provision of universal service quality, which is the goal of current utility service. Further, the implementation of microgrid technology within the power electronics of attached devices creates a technology neutral environment into which multiple sources and controlled sinks can be introduced. In fact, a wide range of microgrid concepts are being developed and demonstrated in several European countries and Japan but, heretofore, there have been few efforts to apply these principles to developing economies. 

Objectives: A microgrid adapted to China’s conditions will be designed and deployed to demonstrate the viability of developing a dispersed electricity supply paradigm. 

· One or more suitable sites containing a mix of sensitive and other loads and with a mix of available local resources will be identified, preferably ones in high visibility areas. 

· Economic and technical feasibility studies will be conducted and suitable microgrid designs developed. 

· An optimal combination of equipment will be selected to minimize costs while lowering carbon emissions, and not unduly adding to the local air pollution burden.

· The optimal equipment package, including control systems and algorithms, will be installed and operated for a period of one year.

· Involvement and matching funding will be secured from hardware and controls vendors whose equipment will be deployed at the demonstration sites. Further support will be sought from international agencies and China’s National Development and Reform Commission (NDRC).  

LBNL Activities in this Area to Date: Berkeley Lab hosts the CERTS headquarters and has become a worldwide hub for microgrid research. The annual international microgrid symposium series, started at Berkeley in 2005, has been subsequently held in Canada and Japan, with the next one scheduled for Greece in 2008. The consequent international contacts with microgrid researchers and vendors form a unique confluence of capabilities for moving microgrid technology to a developing country environment, and the existence of extensive China expertise at LBNL for twenty years further suggests China as the most attractive host. Further, over the several years that Berkeley Lab has been working on microgrids, and specifically with respect to its development of the Distributed Energy Resources Customer Adoption Model (DER-CAM), many groups of visiting microgrid (researchers/vendors/policy makers?) have been hosted at the Lab.  More recently, several research institutes abroad have obtained licenses enabling them to participate in further DER-CAM development.
Likely In-Country Partners: China National Development and Reform Commission (NDRC), State Grid, China Electricity Council (CEC), Chinese University of Hong Kong, Tsinghua University, Beijing Gas Corporation Group, Beijing Energy Net, Broad, and other equipment vendors.
Likely U.S. Partner Institutions, Collaborators, or Subcontractors: University of Wisconsin at Madison, NREL, Sandia National Laboratory, WADE, Energy Foundation, Solar Turbines, other U.S. vendors
Potential Project Impacts: This demonstration will stimulate a wave of creative research in China aimed at pursuit of an alternative power supply paradigm, a dispersed concept that can lead emerging economies toward a more reliable, environmentally benign, and sustainable path of energy provision with environmental benefits for the entire planet. In China’s case, microgrids can provide a basis for pricing and reform of its power sector, and for expanded CHP deployment. The overall energy savings and GHG emission reductions achieved will support China’s 11th Five Year Plan 2010 objective to lower energy intensity by 20%, and its Ten Key Projects plan, with expanding benefits beyond 2010.
LBNL Staff Involved: Chris Marnay, Zhou Nan, Joe Eto, Michael Stadler, David Littlejohn, Vince Battaglia

Project Costs to DOE: $1million over three years
References:
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Hatziargyriou, Nikos, ed.. Special issue on microgrids, International Journal of Distributed Energy Resources (2006/2007).

Brandt, Dana. “AC Minigrids: The Future of Community-Scale Renewable Energy,” Home Power, 109, Oct-Nov 2005.

Siddiqui, Afzal S., Ryan M. Firestone, Srijay Ghosh, Michael Stadler, Chris Marnay, & Jennifer Edwards. Distributed Energy Resources Customer Adoption Modeling with Combined Heat and Power, LBNL-52718, Jun 2003.

Lasseter, R.H., A. Akhil, C. Marnay, J. Stephens, J. Dagle, R. Guttromson, A.S. Meliopoulos, R. Yinger, and J. H. Eto. “Integration of Distributed Energy Resources: The CERTS MicroGrid Concept”, LBNL-50829, Apr 2002.

C-2) Cement Energy Efficiency and Emissions Reduction

Main Idea of Project:  Improve energy efficiency and reduce emissions from cement production in China.

Background: China produces roughly half of the world’s cement, most of which is made in energy inefficient, highly polluting kilns. China’s cement industry is a major source of multiple air pollutants, among them dioxins and dioxin-like chemicals, mercury, particulate matter, and greenhouse gas emissions. The International Energy Agency estimates that China’s production of 1.235 billion tons of cement in 2006 consumed 3047 PJ (2889 TBtu) of fuel and 123.5 TWh of electricity, emitting 986 MtCO2 (IEA, 2007) or roughly 15% of China’s total CO2 emissions that year. 

Technical analyses of energy efficiency and CO2 emissions reduction opportunities for the cement industry have been undertaken in a number of industrialized countries, including Canada (NRCAN, 2001) and the U.S. (Choate, 2003; Worrell and Galitsky, 2004). These analyses provide an overview of the domestic cement industry and identify energy-efficiency technologies and measures that can be implemented. Typically, the identified technologies and measures are produced domestically or can be imported from other Western countries. An energy efficiency assessment of the Chinese cement industry, including information on the energy efficiency of the various cement kilns used in China and the cost and performance of energy-saving technologies and measures manufactured in China, will be undertaken with Chinese cement industry experts. 

The information acquired through the technical analysis will be used to develop a process-based energy efficiency benchmarking and assessment tool that compares a facility to a hypothetical version of itself using best practice energy-efficient technologies and measures. The tool further provides users with detailed information on the capital costs, operations and maintenance costs, energy savings, simple payback time, and emissions reductions of energy-efficiency technologies and measures available both domestically and through import. This decision analysis tool will be developed and disseminated through outreach and training programs in collaboration with Chinese cement industry experts of the China Building Materials Academy, provincial energy efficiency centers, the Chinese Energy Conservation Service Industry Association (EMCA), the China Business Council for Sustainable Development, and others. 

In addition, the information gathered through the technical analysis and development of the benchmarking tool will be used to develop advanced “reach” energy-efficiency standards that can be adopted, applied, and enforced by the supervision, testing, and certification institutions associated with the China Building Materials Academy. 

Objectives: This project will undertake a technical analysis of the energy efficiency and related emissions reduction potential in the cement industry in China, accompanied by development and application of a decision analysis tool to assist cement manufacturers in benchmarking their facility to world best practice standards and identifying measures that can be undertaken in their facilities to reduce energy use and related emissions.  The tool also will enable development of “reach” energy-efficiency standards for Chinese cement production.   

LBNL Activities in this Area to Date:
U.S. EPA – Office of Air and Radiation, Office of Atmospheric Programs

LBNL has been the technical lead for the Energy Star for Energy Program since 2002. Cement-related activities:

· Research and writing of the U.S. EPA’s Energy Efficiency Improvement Opportunities for Cement Making: An Energy Star Guide for Energy and Plant Managers (Worrell and Galitsky, 2004). 

U.S. EPA – Office of International Affairs, Office of Technology Cooperation and Assistance

LBNL has provided technical assistance for the U.S. EPA’s project on Evaluation and Control of Unintentional Releases of Dioxins and Furans from Cement Kilns in China since 2004:

· Research and writing of an internal report Assessment of the Chinese Cement Industry: Status and Opportunities in Relation to the Stockholm Convention on Persistent Organic Pollutants
· Research and writing of Opportunities for Improving Energy Efficiency, Reducing Pollution and Increasing Economic Output in Chinese Cement Kilns (Galitsky and Price, 2007)

· Organized a workshop on September 26, 2006 co-sponsored by the Asian Development Bank’s Private Sector Operations Department, U.S. EPA’s Office of Technology Cooperation and Assistance, the U.S. Consulate General Commercial Services Office, China's State Environmental Protection Administration, the Energy Research Institute, on Financing Private Sector Investment in Energy and Environmental Technologies for China’s Cement Sector (http://ies.lbl.gov/cement/index.html).

· Presentation on Investment Opportunities for Improving Energy Efficiency of Cement Plants in China at the above workshop

· Chaired a session at the Sino-US Cooperative Workshop on Environmental Management and Technology in the Chinese Cement Sector sponsored by EPA and the China State Environmental Protection Administration (SEPA) in September 2005
· Presentation on LBNL research and tools on cement sector energy efficiency at a workshop on Energy Efficiency and Pollution Prevention in Urumqi, Xinjiang, China in September 2005
· Participating on energy audits of two cement plants in Shandong Province, China [In progress, 2007]
Energy Foundation – China Sustainable Energy Program

LBNL has provided technical assistance related to development of industrial sector energy efficiency policies and programs for the Energy Foundation’s China Sustainable Energy Program since 1999, including:
· Design and preliminary development of a Benchmarking and Energy Saving Tool (BEST) for China’s cement sector in collaboration with the Energy Research Institute and the China Building Materials Academy

· Technical assistance for design and implementation of the National Development and Reform Commission’s Top-1000 Energy-Consuming Enterprises Program which includes the largest 86 cement enterprises in China (Price and Wang, 2007)

Asia Pacific Partnership on Clean Energy and Climate – Cement Task Force

LBNL has provided technical assistance as an official observer to the APP Cement Task Force since its inception meeting at LBNL 2006: 

· Participated in the Task Force meeting at LBNL in Berkeley, California

· Participated in the Task Force meeting in Xi’an, China, and conducted a workshop on LBNL’s cement benchmarking and energy efficiency assessment work

· Organized a workshop on Energy Efficiency and the Building Materials Industry for a visiting delegation from the China Building Materials Academy (http://industrial-energy.lbl.gov/node/409), October 1, 2007

Likely In-Country Partners:  

China Building Materials Academy (has committed to raise substantial funds in China to expand their participation)

China National Building Material Group Corporation

Energy Research Institute of the National Development and Reform Commission

China Business Council for Sustainable Development

Energy Conservation Service Industry Association (EMCA)

Likely U.S. Partner Institutions, Collaborators, or Subcontractors: US DOE, US EPA, US DOC, Portland Cement Association

Potential Project Impacts:  This project will focus on the 86 cement enterprises that are in the Chinese government’s Top-1000 Energy-Consuming Enterprises project, but will extend beyond those enterprises to also include the cement enterprises of the China National Building Material Group Corporation, as well as the cement enterprises in Provincial-level replications of the Top-1000 program for a number of selected provinces. The International Energy Agency estimates that 615 PJ (583 TBtu)/year and 105 MtCO2/year could be saved by 2010 with an aggressive program to reduce CO2 emissions from the cement industry. The government of China has provided strong policy and financial support for such aggressive programs.  This project, by providing a tool that permits the comparative assessment of cement manufacturing facilities and provides advice on improving energy efficiency for the inefficient plants, could greatly assist China in this endeavor.

LBNL Staff Involved:  Mark Levine, Lynn Price, Christina Galitsky, Zhou Nan

Project costs to DOE: $900,000 over three years
Conduct energy efficiency assessments: $200K

Develop and test process-based energy efficiency benchmarking and assessment tool: $250K

Conduct outreach and training programs: $200K

Develop advanced “reach” energy-efficiency standards: $100K

Gather data on use of benchmarking and assessment tool for continuing program: $50K

Management, coordination, sub-contracts, travel: $100K
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C-3) Data Center Energy Efficiency

Main Idea of Project: Improve the energy efficiency of equipment used in data centers, such as servers, data storage, networking equipment, and other IT equipment, and of the overall data center operations efficiency (including air conditioning) in China.

Background: China is a rapidly growing focus for data center expansion. With now half of China’s 200 million urban households owning computers, widespread access to the internet, extensive use of mobile phone and other telecom equipment, and dramatic increases in government and business data use and storage in digital form, data center expansion has maintained double-digit growth in the past few years. In 2006, total server shipments reached 600,000, with shipments in the second quarter of 2007 up 28% from the first quarter. It is estimated that the electricity used by servers sold in 2006 alone is equivalent to that consumed in the city of Beijing over 13 days. The majority of data centers today are in the telecommunications industry, but enterprise data centers and other types of data centers are growing rapidly.

Currently, servers are not subject to any Chinese efficiency programs, although they account for an estimated 50% of the energy use in a data center (USEPA 2007). Similarly, there are no current programs in China targeted at improving the overall efficiency of data centers.

Objectives: This project will focus on improving the energy efficiency of servers and increasing the energy efficiency of data centers as a whole. The project will include three main elements: 1) Establishment of a baseline, 2) development of efficiency specifications for servers, and 3) development of an integrated energy efficiency program for data centers. 

Establishment of a baseline involves determining the installed base of servers of different types (volume, mid-range, high level) and their distribution through different data center types (internet hosting, enterprise data centers, government, etc.). Further, benchmarking will be undertaken on a selected number of data centers at a building and sub-system level to determine the current performance level and energy demand for data centers.

Development of energy efficiency specifications for servers, data storage, and other IT equipment will build upon ongoing US Energy Star-China Standards Certification Center cooperation on the harmonization of US-China efficiency specifications. This involves introduction of an accepted test procedure, undertaking testing in Chinese certified national laboratories, analyzing test results, development of efficiency specifications, and extensive interaction with stakeholders. Further, the introduction of efficiency specifications permits further work with the Ministry of Finance for inclusion of servers and other IT equipment in the national mandatory energy efficiency procurement list for government (similar to the US FEMP program).

Development of an integrated energy efficiency program for data centers involves development of training courses customized for China’s data center sector based on feedback from key stakeholders, development of case studies of energy efficient data centers, including energy use metrics, development of best-practice guides describing technology especially relevant to data centers, and technical assistance for development of standards and guidelines for data centers.

These efforts will provide the data center industry with an advanced set of best practices and guidelines to reduce energy consumption in this fast-growing sector. By working with key players in each segment of the data center market, lessons and resources developed can be more rapidly disseminated to the sector. The project directly supports China’s policy target of reducing the energy intensity of the economy by 20% by 2010, and strengthens the capacity of the public sector to achieve its own targets for intensity reduction. 

NOTE:  Depending on interest and funding, there are a broad range of energy efficiency improvements that could be targeted at other high-tech facilities (e.g., laboratories, classrooms) in China and other countries.
LBNL Activities in this Area to Date:

· Analysis of US and world server energy consumption

· Technical support for development of computer/server test procedures (EPA) in support of Energy Star
· Technical support and analysis in Report to Congress on Server and Data Center Energy Efficiency (EPA)

· Energy Efficiency for High-Tech Facilities: Laboratories, Cleanrooms, and Data Centers (DOE, California Energy Commission, NYSERDA, NEEA, EPA, public utilities)

· Development of energy efficiency standards and voluntary labeling specifications in China (EPA, Energy Foundation)

· China government energy efficiency procurement policy development (EPA, Energy Foundation)

Likely In-Country Partners:

China Standards Certification Center

Ministry of Information Industry

China National Institute of Standardization

Ministry of Construction

Ministry of Finance, Research Institute for Fiscal Science

Private industrial partners

Likely U.S. Partner Institutions, Collaborators, or Subcontractors:  US DOE/EERE’s Data Center Initiative, US EPA. Industry associations – Green Grid. Uptime Institute, AFCOM, 7x24 Exchange. State Programs – California Energy Commission, NYSERDA.  Private industry – server manufacturers, data center designers, site infrastructure providers, other IT equipment providers.
Potential project impacts: The Energy Star study on server and data center energy efficiency in the US found that electricity consumption in data centers could be reduced by 20–55% over current trends depending on a range of options adopted, including improved operations (20%), best practices and technologies (45%), or use of state-of-the-art technology and management practices (55%). Because the technology in use in China today is largely the same that is in use in the US (66% of the server market is provided by US companies), it is expected that potential savings may be comparable to what could be achieved in the US. However, because the market size is smaller and growing fast, earlier intervention in this area could potentially increase savings over time. China’s marginal power plant is coal fired, so electricity savings translate into considerable CO2 savings.

In addition, the market for data center equipment would benefit from the harmonization of efficiency specifications, which serve to reduce market barriers and barriers to trade.

Finally, implementation of such a program in China may allow replication of results in other countries, such as India, where data center growth has also been rapid.

LBNL Staff Involved:  David Fridley, Nate Aden, Rich Brown, Dale Sartor, William Tschudi, Jon Koomey

Project costs to DOE: $785,000 over two years
1. Baseline Development: $85,000

2. Server Efficiency Specifications: $200,000

3. Data Center Energy Efficiency: $500,000

References:
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C-4) FY08 China Collaboration: Improved Energy End-Use Data

Main Idea of Project: Improve China’s energy data collection, compilation, and reporting system to increase robustness of energy policy making.  

Background: Sustained economic growth in China’s economy has challenged the state statistical system’s ability to accurately and comprehensively depict energy system developments.  Traditional data collection methods have not been able to capture rapid growth in productive enterprises outside the direct reporting system.  While the economy has become more market-oriented, fiscal and political decentralization have exacerbated data falsification at lower-level tiers through incentivized cadre evaluation programs (Holz, 2004).  China’s energy indices are outdated and inconsistent with common international definitions.  Moreover, China’s National Bureau of Statistics (NBS) is understaffed and underfunded.  Fewer than half a dozen staff at NBS are responsible for compiling national energy statistics, compared to 375 staff members at the U.S. Energy Information Administration (Sinton, 2001).  Structural change in the Chinese economy and lagging institutional reform undermine the central government’s ability to measure and influence energy production and consumption.  

The Chinese government is working to improve its energy statistics system.  The State Council issued a revised Implementation Decree for the Statistics Law on December 16, 2005 and the decree came into effect on February 1, 2006 (Berrah, 2007).  The NBS and the State Council conducted China’s first national economic census in 2005.  In the 2005 China Energy Statistical Yearbook, NBS published revised energy production, consumption, and usage data covering the years 1998 to 2003.  However, NBS still lacks comprehensive and accurate data on actual energy end use within the residential, commercial, and industry sectors.  Whereas the United States has collected end-use data through energy consumption surveys since the 1970s, Chinese policymakers still lack reliable information on how the country’s rapidly growing energy is actually used.    

Objectives: The goal of this project is to improve China’s energy statistical system through collaboration between NBS and the U.S.EIA.  In order to build a working collaborative relationship, the project would be oriented toward training in development of end-use surveys, development of survey instruments, and implementation.  The first phase would be focused on conducting a full-scale survey of household energy use in China.  This China Residential Energy Consumption Survey (C-RECS II) would build on U.S.EIA expertise in conducting the U.S. RECS survey and LBNL oversight of the C-RECS I survey conducted in 1999 (Brockett, 2002).  The C-RECS II would provide data that could be used to improve China’s energy consumption statistics, to provide input to the standards-setting process for household appliances, to create reference-year data upon which future C-RECS surveys could be built, and as the basis for commercial building and manufacturing sector energy consumption surveys (CBECS and MECS). A full report of findings will be published in both English and Chinese, and analytic papers will be prepared for international journals. 

It is anticipated that this project will lead to a self-sustaining, regularly implemented C-RECS activity, and that it will be coordinated with similar surveys of energy use in other sectors, e.g., commercial buildings, transportation, industry, and agriculture.

LBNL Activities in this Area to Date:

China Residential Energy Consumption Survey (C-RECS I)


1999

LBNL collaborated with China NBS, the China Academy of Science, and Tsinghua University to develop, administer, and analyze a 251-household energy consumption survey in 1999. 

China Building Energy Consumption Estimation




(ongoing)

LBNL consulted with Tsinghua University to review current and published information on residential and commercial building energy use in China.

China Top 1,000 Enterprises Energy Saving Program 



(ongoing)

LBNL is working with China National Development Reform Council (NDRC), NBS, industry associations, and Beijing University to achieve efficiency improvements among China’s most energy-consuming enterprises and develop best-practice guidebooks.  

China Energy Databook (7th edition)





(ongoing)

LBNL collaborated with the Energy Research Institute of China NDRC to collect and compile energy data.

Likely In-Country Partners:

National Bureau of Statistics, Industry and Transportation Statistics Department (NBS). [Note: At the conclusion of LBNL's previous C-RECS activity, NBS fully agreed to proceed with more comprehensive survey programs.]
Tsinghua University

Energy Research Institute of the National Development and Reform Commission

Likely U.S. Partner Institutions, Collaborators, or Subcontractors: US DOE (EIA); IEA; Dartmouth College, Environmental Studies Program; Brandeis University, Department of Economics 

Potential Project Impacts:

· Collection, compilation, and distribution of more accurate and comprehensive China energy end use survey data

· Improved basis for policy development affecting residential, commercial, and industry energy end use  

LBNL Staff Involved:  David Fridley, Nathaniel Aden, Lynn Price, Zhou Nan 

Project Costs to DOE:  Estimated $650,000 over two years

References:
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Project Ideas for India 

I-1) Heat Island Mitigation Program in India
Background:  During 2005–2007, with sponsorship of the US Agency for International Development (USAID), Lawrence Berkeley National Laboratory conducted a series of computer simulations and field measurements to quantify the benefits of heat island mitigation technologies (cool roofs, shade trees, and cool pavements) in reducing greenhouse gas (GHG) emissions, decreasing cooling energy use in buildings, and quantifying the effect of these measures on urban climate and regional air quality. The analysis focused in metropolitan Hyderabad, India. One of the major goals of the program was to work with the local scientists and develop capacity for continuation of this research in India, and to partner with US and Indian industry, and Indian green building institutions.

One of the elements of the program was to demonstrate and measure the effect of cool roofs on the cooling energy use of commercial buildings.  The demonstrations were carried out at the Satyam Learning Center (STC) in Hyderabad. LBNL installed monitoring equipment in January 2006 on two STC buildings and conducted a series of carefully-designed concrete roof, cool roof, and hot roof experiments. The experiments were a great success and LBNL documented savings on the order of 45 kWh/day (about 7.5 Wh/m2/day) or about 10% of building cooling energy use. For these field demonstrations, LBNL partnered with the International Institute for Information Technology (IIIT). This demonstration allowed us to train IIIT staff for design and conduct of such field monitoring experiments. Thermoshield, a US cool roofing company with Indian distributors, donated the material and labor for the installation of cool and hot roofs on the two STC buildings. STC provided the requisite assistance in installation of monitoring equipment on the roofs and in the electrical systems of the two buildings.

Although this program has achieved all its initial goals, we recommend expansion of the program for an accelerated deployment of heat island mitigation technologies, in particular cool roofs, in India.

Potential Partners

Industry partners with interest in working on this project include Thermoshield in the USA, and the Green Building Center and software industry in India.  Academic institutions from India include IIIT. These industry partners and institutions have agreed in principle to offer significant cost-sharing as in-kind contributions for the expansion of the program. 

Program Elements

A broad heat island mitigation program is proposed that builds on the success of the cool roof activities to date.  The expanded program would encompass technology refinement, demonstrations, guidelines and incentives to deploy cool roof, cool pavement, and cool color car technologies for Indian markets.  Program costs are estimated at $5.5M over 3–5 years. The individual elements of the program are described below, including estimated costs for each.

I-1.1) Expanding earlier cool roofs success
To make an impact in India, the success of the SLC demonstration needs to be repeated in several other areas of the country. The SLC experiments only demonstrated the effectiveness of a cool coating on two identical buildings with flat roofs. The expansion of the demonstration would include other roofing materials such as concrete tiles, ceramic tiles, and single-ply membranes with different roof characteristics. Another key next step would be to conduct large-scale demonstrations for both residential and commercial buildings in which many buildings in the same neighborhood install cool roofs and their impacts are measured and publicized.  Several steps noted below would strengthen the nascent cool roofing industry in India. These include:

1. Development of proper, durable, and cost-effective roofing materials that are manufactured in the country. In this project, we will work closely with the roofing industry in India to develop suitable materials. This work will also be carried out in collaboration with the U.S industry. Both Indian and U.S. roofing industry partners will cost-share the project through in-kind contributions.  LBNL will assist in development, performance measurement, and testing of innovative roofing materials. 

2. Work with the Indian roofing industry, construction industry, and policymakers to design appropriate and effective incentive programs. Such programs are designed and implemented in the US by utilities (offering rebates), state governments (offering rebates and tax credits), and federal government (offering tax credits). 

3. Handbooks and guidelines: The building design and construction industry would benefit from a collection of materials that help the designers select and install cool roofs. The handbook would also facilitate calculations of estimated electricity and peak demand savings. The handbook could be tailored to India, using targeted information and examples for India.

4. Setting up a cool roofs center of excellence in India. A high-profile activity under the APP Buildings and Appliances Task Force is to contribute to the creation of a number of Energy-Efficiency Centers of Excellence in India (in partnership with USAID, the Government of India, State governments in India, the private sector, and Indian electric utilities).  One of the currently proposed centers would focus on Green Buildings. Cool roofs would fit naturally as part of the activities of this center.  

Project costs to DOE: $1.5 million over three years
I-1.2) Development of cool pavements

Pavements (freeways, highways, streets, parking lots, driveways, sidewalks, patios on private land) constitute 40–50% of surfaces in typical urban areas. Most paved surfaces are dark and have a very low solar reflectance, absorbing most of the incoming solar radiation.  The hot pavements in turn release heat to the air and substantially contribute to urban heat islands.  In addition, the high temperature and high diurnal temperature fluctuation of the pavements cause thermal fatigue (significant expansion and contraction), leading to a lower pavement lifetime. Shorter lifetime of pavements and their consequent replacements are an inefficiency source in energy use and a significant contributor to GHG and local pollutions. Current engineering design practices do not consider the pavement’s solar reflectance. 

In this project, LBNL will facilitate a collaboration between the Indian pavement industry, the U.S. pavement industry, and Indian and US institutions (both technical institutions and policymakers) to develop next generation advanced cool pavements in India. This is particularly timely and relevant since India is going through a rapid change and establishment of highway/streets infrastructure. The work to be performed under this program includes:

1. Conducting a cost-benefit analysis of cool pavements, including a review of literature, and developing a database of existing quarries of light-colored aggregates

2. Performing state-of-the-art research to develop cool pavements suitable for the Indian climate and conditions

3. Development of guidelines and technical implementation plans for (mandatory) installation of cool pavements on all roads and public paved surfaces in one or more Indian states (freeways, highways, streets, parking lots, sidewalks) and private surfaces (parking lots, driveways, sidewalks, patios)

4. Coordinating a plan for implementation of these guidelines by cities, counties, and state agencies to ensure the installation/implementation of cool pavement on all applicable paved surfaces in India

5. Holding an annual meeting to facilitate coordination between the industry, researchers, and policymakers.

Project costs to DOE: $2.5 million over five years
I-1.3) Development of cool color cars for Indian market
In most developing countries, transportation accounts for a significant and growing fraction of national energy use. In India, it is estimated that about 30% of national fuel use is used in the transportation sector. An improvement of 30% in the fuel efficiency of road and track vehicles could reduce national fuel consumption by about 10%, reducing GHGs proportionally.

One of the heat island mitigation measures, cool coating technologies, has a potential application in car paints to reduce air-conditioning energy use and improve passenger comfort. The majority of passenger cars sold in India have air conditioning, which is used in both hot and cold weather to regulate cabin temperature and humidity, providing “climate control.” Researchers estimate that the contribution of vehicle air conditioner energy use to annual fuel expenditure is about 10–15%. In addition to lower fuel efficiency, air-conditioning in cars significantly increases tailpipe emissions. 

Use of cool paints can reduce the soak temperature (the maximum cabin temperature attained when the car is parked on a hot, sunny summer day) by a few degrees (3–5 oF). Researchers estimate that each degree F reduction in the soak temperature yields a 2.3% reduction in compressor power, a 0.07 MPG increase in fuel efficiency, and a 0.9% reduction in NOX emission. Thus, a 3–5 oF reduction in soak temperature from the application of cool paints (for white color up to 7oF) would permit a 7–11% reduction in air conditioner capacity. The corresponding increase in fuel efficiency would be about 1.0–1.8%, saving significant fuel each year. The estimated reduction in NOX emissions would be 2.7–4.4%.

In this project, LBNL would develop a consortium between the Indian and U.S. car-manufacturing and car-coating industries to develop the next generation of “cool vehicles.”  The research would focus on all transportation sectors including passenger cars, buses, trains, small trucks, and large trucks.
Project costs to DOE: $1.5 million over five years

I-2) India End-Use Efficiency Scenarios

Main Idea of Project: Improve understanding of opportunities for reduction in energy consumption in all energy-consuming sectors in India, at the end use and technology level.
Background: In 2005, LBNL was commissioned to provide a study of cost-effective opportunities for energy efficiency in India.  The resulting Business Case for Energy Efficiency in India took a bottom-up, engineering-based approach, and concentrated on four types of energy-consuming equipment:  refrigerators, air conditioners, electric motors, and distribution transformers.  The study projected that these four products will account for about 27% of India’s electricity consumption by 2020.  Employing a robust life-cycle cost methodology, the study found that efficiency programs targeted at these four products had the potential to reduce national electricity consumption by 4.7%, with a net present financial benefit to consumers of $8.1 billion, for efficiency gains achieved in the 2010–2020 period.  Since that time, LBNL has been engaged in research on energy efficiency potentials in India from multiple perspectives, including advising local governments and sector studies.
Objective:  By the end of the project, the Government of India will have at its disposal an analysis tool for evaluating the potential for reduction of energy consumption, avoidance of investment in electricity generating capacity, and mitigation of greenhouse gas emissions at the end use level, for all energy consuming sectors.  In addition, the project will produce a white paper highlighting the areas with the greatest cost-effective potential for improvement.

LBNL Activities in this Area to Date:  LBNL has a long history of developing energy indicators for developing countries, and in creating and analyzing the potential for cost-effective energy and emissions savings for specific end use technologies and programs.  Recently, these capabilities have come together with a focus on India in a variety of projects.  Recent research on India has included: an evaluation of savings potential in industry and in residential electricity consumption, public sector energy use, Maharashtra state electricity efficiency potential, as well as a study of transport trends.  Currently, LBNL is collaborating with the IEA (with support from USAID, the World Bank and the Inter-American Development Bank) in a project to develop energy indicators at the end-use level for 5 large developing countries, including India.  This project is expected to yield important insights into end use consumption in all sectors.  As a result of its core areas of expertise, and recent activities, LBNL is uniquely positioned to provide a relatively complete and detailed picture of current and future energy consumption in India, and available opportunities for managing it.  Finally, bring it’s expertise in cost-benefit analysis of specific high-efficiency technologies to identify optimal policy targets, and evaluate financial benefits to end-users, utilities, local and national governments.  This expertise comes largely from 20 years experience in providing technical support to DOE minimum efficiency performance standards, and has supported the development of efficiency standards in many countries, including those promulgated by India’s Bureau of Energy Efficiency.
Likely In-Country Partners: Potential partners include DSCL, Inc., the National Productivity Council, National Council of Applied Economic Research, Jadavpur University, Indian Institute of Science.  Other partners would include Indian Government statistical agencies, economic research organizations, and industry organizations to access and process available data sources, and, if necessary, design and implement commercial building energy consumption surveys. 

Likely U.S. Partner Institutions, Collaborators, or Subcontractors: California Energy Commission, California Public Utilities Commission

Potential Project Impacts: The project will result in an analysis framework, a set of metrics, and a baseline (identifying areas of both high consumption and high savings potential) for gauging the impact of energy efficiency programs in India.  The project addresses an important informational barrier by allowing the Government of India to evaluate energy savings opportunities across sectors.  In this way, the project could significantly increase the savings impacts of existing programs, and optimize the development of future programs in order to maximize their impact.
LBNL Staff Involved:  Michael McNeil, Virginie Letschert, Stephane de la Rue du Can, Maithili Iyer, Jayant Sathaye, Nan Zhou.

Project Costs to DOE: $600,000 over two years
1. Baseline End Use Consumption $100,000

2. Base Case Projections: $100,000

3. Technology Efficiency Data Collection and Analysis: $100,000

4. Technology Cost Data Collection and Analysis $100,000
5. Techno-Economic Analysis $100,000

6. White Paper on Opportunities for Energy Efficiency in India $100,000
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Project Idea for Brazil 

B-1) US-Brazil Cooperative Strategy to Support the Twenty in Ten Plan 

Main Idea of Project:  Develop a common US-Brazil strategy to support implementing the Twenty in Ten plan, and contribute to the energy security and sustainable development of both countries.

Background: President Bush’s Twenty in Ten plan seeks to reduce gasoline consumption by 20% in 10 years. Research is to be undertaken, from plant genetics to agriculture techniques and industrial processes to convert biomass into liquid fuels. Other non-conventional routes for producing ethanol are also to be investigated and developed. Together, all these initiatives will contribute to achieving the expected goal.

However, the time needed for research, development, and demonstration is uncertain and a transition plan is necessary. The plan should include not only the production chain upstream, but also the distribution and retailing logistics. Further, beyond the supply side view, adequate policies should be planned to provide incentives for fleet adaptation and/or replacement. 

The US has the scientific, technological, and financial resources to develop the ethanol industry and market. Brazil has successfully introduced ethanol into the light vehicles market, and developed both ethanol-based (E100) and (totally flexible) dual-fuel cars. Further, Brazil may be able to supply ethanol to the US in the short term, supporting the ongoing development of the market for ethanol as a transportation fuel. 

A cooperative ten-year transition process could therefore benefit from the recognized capacities of both countries. It would also comply with the 2007 Memorandum of Understanding between US and Brazil to Advance Cooperation on Biofuels in considering the strategic importance of ethanol as a “transformative force in the region to diversify energy supplies, bolster economic growth, advance social agendas, and improve the environment.” 

Objectives: This project proposes a US-Brazil cooperative strategy to help in achieving the goals established in the President’s Twenty in Ten plan. Main questions to be addressed are:

· How can modern available technologies be employed to quickly improve productivity and increase ethanol production in Brazil, especially regarding US market supply in the short-mid term?

· How can Brazilian ethanol-based (E100), totally flexible dual-fuel (E0-E100), or any other adapted motor technologies be introduced in the American industry and market?

· How can future US scientific findings and technological innovations be introduced into Brazil’s ethanol industry?

· What are the impacts of a cooperative strategy on select industries, such as corn-based ethanol, oil, and biodiesel?

· What are the contributions of a common strategy to the energy security and sustainable development of both countries, as well as to reducing impacts on global climate change?

LBNL Activities in this Area to Date:
Economic Feasibility of Corn Ethanol Production in South Dakota and California

Larry Dale, K. Sydny Fujita, and Jim McMahon, EETD

May 2007

Integrated Decision Support Tool for Joint Optimal Control of Energy and Water Systems under Uncertainty.  

James E. McMahon and Larry Dale, EETD

Deb Agarwal, Juan Meza, Peter Schwartz, CRD

Boris Faybishenko, Norman Miller, Stefan Finsterle, ESD

2007

Energy and Carbon Embodied in the International Trade of Brazil: An Input-Output Approach
Ecological Economics 3, issue 39, pp.409-424, 2001
Ernst Worrell, EETD

Giovani Machado, Roberto Schaeffer, Federal University of Rio de Janeiro

The genome sequences of the ethanol producing bacteria Thermoanaerobacter ethanolicus 39E and Thermoanaerobacter ethanolicus X514

Hemme, C.L.; Fields, M.W.; Saunders, E.H.; Land, M.L.; Hauser, L.J.; Lapidus, A.L.; Han, C..; Bruce, D.C.; Richardson, P.; Zhou, J.

GENO Genomics Division
 

LBNL-60339

Preliminary Assessment of Potential CDM Early Start Projects in Brazil

S. Meyers, J. Sathaye, B. Lehman, K. Schumacher, O. van Vliet, EETD

J. R. Moreira, University of Sao Paulo

LBNL-46120, November 2000

Concerns About Climate Change Mitigation Projects: Summary of Findings from Case Studies in Brazil, India, Mexico, and South Africa

Sathaye, Jayant A.; Andrasko, Kenneth; Makundi, Willy; La Rovere, Emilio Lebre; Ravindranath, N.H.; Melli, Anandi; Rangachari, Anita; Imaz, Mireya; Gay, Carlos; Friedmann, Rafael; Goldberg, Beth; van Horen, Clive; Simmonds, Gillian; Parker, Gretchen

EET Environmental Energy Technologies Division Energy Analysis Program International Energy Studies

LBNL-41403, November 1998

Transportation in Developing Nations: Managing the Institutional and Technological Transition to a Low-Emissions Future. Chapter 14 in Confronting Climate Change: Risks, Implications and Responses/, Cambridge University Press. See also LBNL-30059.
Sathaye J. and Walsh M., 1992.


CO2 Emissions from Developing Countries: Better Understanding the Role of Energy in the Long Term

Volume II: Argentina, Brazil, Mexico,and Venezuela

Ketoff, A.; Sathaye, Jayant A.; Goldman, N.; Behrens, A.; Graca, G.; Mendoza, Y.; Dutt, G.; Pereira, N.; Segnini, A.M.

ASD Applied Science Division Energy Analysis Program International Energy Studies

LBL-30059, July 1991

Promoting Alternative Transportation Fuels: The Role of Government in New Zealand, Brazil and Canada. Chapter 11 in Alternative Transportation Fuels: An Environmental and Energy Solution, Quorum Books, NY.
Sathaye J., Atkinson B. and Meyers S., 1989.


Alternative Fuels Assessment: The International Experience.

Energy: The International Journal. See also LBL-24736 (Rev).

Sathaye J., Atkinson B. and Meyers S, October 1988.

Energy Demand and Fuel Supply in Developing Countries Brazil, Korea and the Philippines

Sathaye, Jayant A., EET Environmental Energy Technologies Division

LBL-17842, May 1984

Vacuum Ethanol Distillation Technology

Maiorella, B.L.; Blanch, H.W.; Wilke, C.R.

LBL-15752, March 1983

Enzymatic Hydrolysis of Rice Straw for Ethanol Production

Wald, S.A.; Wilke, C.R.; Blanch, H.W.

LBL-14725, July 1981

Process Development Studies of the Bioconversion of Cellulose and Production of Ethanol

Wilke, C.R.; Blanch, H.W.

LBL-12603, April 1981

Hemicellulose Utilization for Ethanol Production

Rosenberg, S.L.

LBL-10800, April 1980

Fermentation of Pentose Sugars to Ethanol and Other Neutral Products by Microorganisms

Rosenberg, S.L.

LBL-10364, January 1980

Process Development Studies on the Bioconversion of Cellulose and Production of Ethanol

Wilke, C.R.; Blanch, H.W.

LBL-10373, December 1979

Rapid Ethanol Production via Fermentation 

Maiorella, B.; Blanch, H.W.; Wilke, C.R.

LBL-10219, November 1979

Process Development Studies on the Bioconversion of Cellulose and Production of Ethanol

Wilke, Charles R.: LBL-6881, February 1978; LBL-7880, September 1978

Wilke, C.R.; Blanch, H.W.: LBL-8658, December 1978; LBL-9220, June 1979; LBL-9909, September 1979

Raw Materials Evaluation and Process Development Studies for Conversion of Biomass to Sugars and Ethanol

Wilke, C. R.; Yang, R. D.; Sciamanna, A. S.; Freitas, R. P.

LBL-7847, June 1978

Rapid Ethanol Fermentations Using Vacuum and Cell Recycle

Cysewski, Gerald R.; Wilke, Charles R.

LBL-5261, February 1977

Process Design & Economic Studies of Alternative Fermentation Methods for the Production of Ethanol

Cysewski, Gerald R.; Wilke, Charles R.

LBL-5963, August 1977

Pilot Plant Studies of the Bioconversion of Cellulose and Production of Ethanol

Wilke, Charles R.

LBL-6861, September 1977

Utilization of Cellulosic Materials through Enzymatic Hydrolysis

Cysewski, Gerald R.; Wilke, Charles R.

LBL-4472, May 1976

Fermentation Kinetics and Process Economics for the Production of Ethanol

Cysewski, Gerald Raymond; Wilke, Charles R., NSD Nuclear Science Division

LBL-4480, March 1976

Likely In-Country Partners:
· COPPE/PPE Energy Planning Graduation Program, Federal University of Rio de Janeiro. [This is the main partner in Brazil, leading research and locally coordinating the project.]

· EPE Energy Research Office, Energy and Mining Ministry. [This is the official Brazilian office for energy research and planning, and will review reports.]

· CTC Sugar Cane Technology Center; UNICA Sao Paulo Sugar Cane Agroindustry Union; EMBRAPA Brazilian Agricultural Research Institute, Ministry of Agriculture, Livestock and Food Supply. [These three institutions are involved in the 2007 MOU, and will contribute local knowledge and information.]

Likely U.S. Partner Institutions, Collaborators, or Subcontractors:

· USDA Western Regional Research Center, Albany, CA.

· NREL National Renewable Energy Laboratory, Golden, CO.

· UCB Goldman School on Public Policies, Berkeley, CA.

· UCB Energy Resources Group, Berkeley, CA.

· USDOE EERE Biomass and Vehicle Technologies

· USDA Economic Research Service

· US DOT

Potential Project Impacts:  The project will investigate how a US-Brazil cooperative plan can help with meeting the Twenty in Ten plan goals, balancing ethanol supply and demand with the best economic, social, and environmental impacts in both countries. 

As a result, a ten-year common plan will be proposed. The plan can lead to an immediate yet sustainable ethanol market expansion in the US, based both on currently available best technologies for ethanol production and for vehicle engines and on fuel trading. The study will also focus on next steps, when new developing technologies are to be (harmonically) introduced into the market.

The main benefits to the US are guiding the implementation of the President’s plan, while reducing its risks. Brazil can benefit from upgrading the ethanol industry and increasing trade with the US, whether and when the plan to be developed is implemented. 

LBNL Staff Involved: Jayant Sathaye, Helcio Blum (participating guest), Michael Hanemann, Larry Dale, Jim McMahon

Project Activities, Products and Timeframe:

Activity 1: Assess potential productivity improvements in ethanol production chain in Brazil
The report assesses the potential expansion of ethanol production in Brazil through productivity improvements, in order to meet ethanol demand in both countries in the short-to-mid term. The goal is to evaluate the ability of Brazil to support the ongoing development of the market for ethanol as a transportation fuel in the US, with minimum impacts on land-use change. 

Activity 2: Develop a comprehensive distribution/retailing strategy for ethanol in the US
The report proposes a strategy for developing a comprehensive distribution and retailing network to supply ethanol for final consumption in the US. 

Activity 3: Assess alternative ethanol-based fuels and motors for the US
The report discusses what ethanol-based fuels and motors are more likely to be employed in the US, considering available and future engine technologies, weather variability, and costs for motor conversion and/or fleet replacement.

Activity 4: Survey developing technologies for ethanol production
The report presents the developing alternative routes to producing ethanol in the US, with their current state of development, involved research institutions, expected time, complexity and efforts to be delivered to the market, and forecasted production and retailing costs.

Activity 5: Assess potential supply from most promising technologies for ethanol production
Based on outcomes from Activity 4, the report assesses how the most promising technologies can be employed to produce ethanol in both countries, indicating not only how much fuel can be produced, but also when and where it is more likely to be produced. 

Activity 6: Develop a 10-year plan to support the “Twenty in Ten” 
Activities 1 to 5 develop the basis for understanding how ethanol can be produced, supplied, and consumed as a transport fuel in both countries in the short-to-mid term. Based on official ethanol demand forecasts for US and Brazil, and on the Twenty in Ten plan goals, a 10-year strategic plan is developed. The plan focuses on how much, when, where, and how ethanol can be produced, marketed, and consumed in both countries. Further, the plan sets milestones to be reached during the 10-year transition phase.

Activity 7: Evaluate policies to promote ethanol-based fuels and vehicles in the US
The report builds upon the Activity 6 developed plan and proposes policies for (harmonically) introducing in the US market ethanol-based fuels and vehicles. 

Activity 8: Evaluate alternative common US and Brazil ethanol trading policies
The report builds upon the Activity 6 developed plan and evaluates alternative common ethanol trading policies for the US and Brazil. The goal is to assess whether ethanol is to be free- or taxed-traded between the two countries, and to find an optimal overpricing level. Further, the report discusses possible mechanisms to implement overpricing schemes, proposing alternatives to collecting and sharing collected duties between both countries. 

Activity 9: Evaluate policies to stimulate ethanol distribution/retailing in the US
The report builds upon both the plan developed in Activity 6 and the distribution/retailing strategy developed in Activity 2. The goal is to propose policies to stimulate ethanol distribution and retailing in the US. 

Activity 10: Assess impacts on selected energy industries in the US
The report assesses the impacts of the 10-year developed plan and proposed policies to promote ethanol-based fuels and vehicles on fuel industries in the US, such as corn-based ethanol, oil refining, and biodiesel.

Activity 11: Assess impacts on automotive industry in the US
The report assesses the impacts of the 10-year developed plan and proposed policies to promote ethanol-based fuels and vehicles on the automotive industry in the US.

Activity 12: Assess energy security, sustainable development, and contribution to climate change
The report assesses the effects of the 10-year developed plan and proposed policies under three different yet related focuses: energy security and sustainable development in both countries, and their contribution to reduce global climate change. Energy security and sustainable development assessments are to be made under recognized frameworks and sets of indicators. Contributions to reducing global warming are to be assessed under both avoided emission and temperature increase (in 2050 and 2100).

Activity 13: Final reporting
The report summarizes the findings, proposals, and assessments developed during the project. Further, the report recommends next steps to implementing the plan.

Timeframe

	Activity
	Month

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Assess potential productivity improvements in Brazil
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Develop a distribution/retailing strategy
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Assess alternative ethanol-based fuels and motors
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Survey dev’ing technologies for ethanol production
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Assess supply from most promising technologies
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Develop a 10-year plan to support the Twenty in Ten 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Evaluate policies to promote fuels and vehicles
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Evaluate alternative common ethanol trading policies
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Evaluate policies to stimulate distribution/retailing
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Assess impacts on select energy industries in the US
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Assess impacts on automotive industry in the US
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Assess energy security, SD and contribution to CC
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Final reporting
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Project Costs to DOE: $2 million over 1-2 years
Activity 1: Assess potential productivity improvements in ethanol production chain in Brazil
$150k
Activity 2: Develop a comprehensive distribution/retailing strategy for ethanol in the US
$100k
Activity 3: Assess alternative ethanol-based fuels and motors to the US
$100k
Activity 4: Survey developing technologies for ethanol production
$100k
Activity 5: Assess potential supply from most promising technologies for ethanol production
$100k
Activity 6: Develop a 10-year plan to support the Twenty in Ten 
$250k
Activity 7: Evaluate policies to promote ethanol-based fuels and vehicles in the US
$100k
Activity 8: Evaluate alternative common US and Brazil ethanol trading policies
$100k
Activity 9: Evaluate policies to stimulate ethanol distribution/retailing in the US
$100k
Activity 10: Assess impacts on select energy industries in the US
$150k
Activity 11: Assess impacts on automotive industry in the US
$100k
Activity 12: Assess energy security, sustainable development and contribution to climate change
$200k
Activity 13: Final reporting
$100k
Project management
$200k

Travel and other administrative costs
$150k
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