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Lawrence Berkeley National Laboratory (LBNL) proposes the following 14 activities to contribute to the goals of the Asia-Pacific Partnership on Clean Development and Climate (APP) in India: 

Lawrence Berkeley National Laboratory (LBNL)

Department of State Proposals Summary—Asia-Pacific Partnership on Clean Development and Climate (India)

	Project Concept
	LBNL Lead
	Duration
	DOS Funds Proposed
	Relevant APP Task Force/Project

	Appliance Standards, Labeling, and Test Procedures
	
	
	
	

	1. Energy Efficiency Standards and Labeling for Consumer Electronics in India
	Maithili Iyer 
	1.5 years
	$200K
	BATF:  Standby Power, Market Transformation

	2. Measuring Standby Power Use in India to Gather Information and Develop Skills in Promoting Energy Efficiency
	Alan Meier
	1.5 years
	 $275K
	BATF:  Standby Power 

	3. Comparison of Indian Test Procedures with Other APP Countries
	Peter Biermayer
	1 year
	$221K
	BATF:  Harmonization of Test Procedures

	4. Testing Ceiling Fans in India 
	Peter Biermayer
	1.5 years
	$270K


	BATF:  Harmonization of Test Procedures

	Industrial and Buildings Sectors 
	
	
	
	

	5. Energy Management Standard for Indian Industry
	Aimee McKane
	2 years
	$250K
	Steel, Cement, Coal Mining, Aluminum, BATF

	6. “Cool Sense” in India 
	Phil Coleman 
	2 years
	$180K
	BATF: Existing Buildings, Market Transformation

	7. Potential for Cost-Effective Efficiency Equipment
	Michael McNeil 
	1 year
	$110K
	BATF: Market Transformation

	8. Commercial Sector Efficiency Scenarios
	Michael McNeil
	1.5 years
	$185K
	BATF

	9. Public Sector EE in India
	Phil Coleman
	2 years
	$200K
	BATF: Market Transformation, Existing Buildings

	Heat Island Mitigation and Air Quality
	
	
	
	

	10. Cool Roofs in India

· Demonstrations

· Industry collaboration/ materials

· Incentives programs

· Handbook

· BATF existing buildings collaboration

· BATF HPBAD collaboration

· Incorporate in ECBC
	Jayant Sathaye/ Hashem Akbari
	2–5 years
	$2.39 million over 5 years ($240K–$670K/yr)
	BATF:  Existing Buildings, Building Codes, High-Performance Buildings and Developments

	11. Development of Cool Pavements in India
	Jayant Sathaye/ Hashem Akbari
	5 years
	$1.25 million
	Outside APP Task Forces

	12. Cool Color Cars in India
	Jayant Sathaye/ Hashem Akbari
	5 years
	$1.5 million
	Outside APP Task Forces

	13. Establishment of Regional Air Quality Management Centers
	Jayant Sathaye/ Hashem Akbari 
	5 years
	$1.5 million
	Cross-cutting

	Power Generation and Transmission
	
	
	
	

	14. Promoting Clean Energy Options in the Electricity Supply and Demand Sector in India
	Jayant Sathaye/ Amol Phadke
	3 years
	$2 million
	Power Generation and Transmission


1. Energy Efficiency Standards and Labeling for Consumer Electronics in India
LBNL Lead: Maithili Iyer (MIyer@lbl.gov)
a.  Background.  The Bureau of Energy Efficiency (BEE), under its mandate from the Indian government to promulgate minimum efficiency performance standards (MEPS) for equipment and appliances, considers consumer electronics high priority products.  These products not only account for a growing source of direct electricity demand, but are also significant contributors to power use in standby mode.  The project has funding from US EPA and the British Commonwealth to help BEE set standards and develop a labeling scheme for color televisions and computer monitors. 
b.  Project Objective.  Assist BEE in setting MEPS and developing labels for two other high-priority products (digital video disc (DVD) players and microwave ovens), analyze standby power losses for these two products, and train local experts in the calculation of the impacts of standards and labeling (S&L) programs. 
c.  Approach. The project has two main tasks: 

· Techno-Economic Analysis.  Characterize the market for and perform an engineering economic analysis of DVD players and microwave ovens to develop S&L thresholds.

· Workshop to provide training on using the Policy Analysis Modeling System (PAMS) Tool.  Train local experts on the methodology of calculating energy-related, financial, and environmental impacts of S&L programs. 

d.  Proposed Project Partners. BEE has the mandate to implement energy efficiency S&L for India.  LBNL will work in partnership with ICF India and the Collaborative Labeling and Appliance Standards Program (CLASP) to provide technical expertise.

e.  Anticipated Results
· Development of standards and labels for DVD players and microwave ovens in India, which will result in significant energy savings and associated carbon emission reductions through transformation of the electronics market.
· The workshop will enable the in-country partners to carry out future analysis for additional standards and perform periodic revisions to the standard levels.

f.  Budget
	Total funding sought from Department of State:
	$200,000

	Financial and in-kind participation from partners
	$200,000

	TOTAL
	$400,000


g. Project Duration.  1.5 years
h. Relevant APP Goals, Task Forces, and Projects 
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects:  BATF Project 2: Alignment of National Standby Power Approaches, and BATF Project 3: Market Transformation 

2. Measuring Standby Power Use in India to Gather Information and Develop Skills in Promoting Energy Efficiency

LBNL Lead:  Alan Meier (akmeier@lbl.gov)
a.  Background. Standby power use is the electricity consumed by appliances (e.g., televisions, microwave ovens, re-chargeable appliances, personal computers) while they are switched off or not performing their primary purpose.  Measurements in developed countries (e.g., U.S., Japan, Korea, Australia) have shown that standby accounts for about 10 percent of residential electricity use, and many of these countries have created national programs to reduce standby power use.  There are almost no measurements of standby power in India.  One measurement in a New Delhi home found that standby accounted for 25 percent of its electricity use (due in part to the use of uninterruptible power supplies and stabilizers). The Government of India needs credible data on standby before it can formulate an effective policy to reduce it. 

b.  Project Objective. Address the lack of standby data and the lack of measurement experience in India by (i) collecting measurements of standby power use and (ii) using the collection process as a means to build capacity in India in the areas of energy data measurement, compilation, and analysis. 
c.  Approach. Create 3–5 measurement teams, based mostly in universities and drawing on experts in energy and policy, from different regions in India.  The measurement teams will attend a workshop to agree on a measurement protocol and data sharing procedures, and receive training in carrying out field measurements of standby power.  The teams will then return to their home regions and undertake a series of standby power measurements. After six months, the teams will reassemble to present and compare their results.  The combined data and interpretation will be issued as a report and made available on the Internet.  Each measurement team will be encouraged to present its results to its local government officials, utilities, and appliance manufacturers, along with recommendations on opportunities to limit standby power losses.  

There will also be a small conference on standby power in a major Indian city. The focus would be on developing low-standby technologies for uniquely Indian conditions (voltage fluctuations, black-outs, etc.) and other information derived from the field studies.  Participants would include Indian and foreign manufacturers, policymakers, and representatives of Indian utilities.
d.  Proposed Project Partners. LBNL will partner with self-funded, university-based measurement teams from 3–5 different regions in India.

e. Anticipated Results

· Report on standby power use in India, based on credible and consistent measurements

· Technical note on special aspects of standby power in India (based on conference results)

· Increased capacity for measurement, compilation, and analysis of energy consumption data in several regions of India, to assist India in developing energy-efficiency policy that considers the growing issue of standby power.

· Increased awareness by domestic and international manufacturers of standby power problem and potential solutions. 
f.  Budget
	Total funding sought from Department of State
	$275,000

	Financial and in-kind participation from partners
	Indian in-kind participation*

	TOTAL
	$275,000 + in-kind expenses 


*Indian partners will be expected to support the monitoring teams (mostly students), local travel to homes, and travel to workshops, and the costs of publications and presentations.

g. Project Duration. 1.5 years
h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, build local capacity

· APP Task Forces and Projects:  BATF Project 2: Alignment of National Standby Power Approaches
3.  Comparison of Indian Test Procedures with Other APP Countries
LBNL Lead:  Peter Biermayer  (PJBiermayer@lbl.gov)
a.  Background.  One of the objectives of the APP’s Buildings and Appliances Task Force (BATF) is to promote the harmonization of test procedures for energy-using appliances and equipment.  Products being considered for harmonization are divided into four product areas: lighting, HVAC/refrigeration, electronics, and motors. 

b.  Project Objective. Summarize 10 Indian test procedures that fall into the above four categories, and compare to the test procedures for these products in the other APP countries.  Compare in detail the test procedures for five products that are similar enough to be candidates for harmonization.

c.  Approach  
· Compile information on the test procedures in the four BATF categories of focus, for India and the other APP countries.

· Prepare report comparing test procedures for 10 products; providing details of five products determined to be candidates for harmonization; discussing reasons for differences (e.g., product usage in India vs. the U.S.); evaluating the effect of India’s participation in the South Asian Regional Initiative (SARI) and the South Asian Association for Regional Cooperation (SAARC); and providing recommendations for future harmonization of test procedures. 

d.  Proposed Project Partners.  LBNL will carry out the test procedure comparisons in consultation with the Indian Bureau of Energy Efficiency (BEE), which will consider the results of this project before implementing any changes to appliance test procedures or establishing labels or minimum energy performance standards (MEPS).  BEE will provide the latest versions of applicable Indian test procedures and provide input from current analyses.

e. Anticipated Results.  It is anticipated that, in some cases, the project will result in BEE harmonizing India’s test procedures with those of the United States (and other APP countries).  Once the test procedures have been finalized, BEE will be able to move forward with efficiency labels and MEPS.

f.  Budget
	Total funding sought from Department of State
	$221,000

	Financial and in-kind participation from partners
	In-kind participation of BEE

	TOTAL
	$221,000 + in-kind participation


g. Project Duration.  1 year
h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals:  Advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects:  BATF Project 1:  Harmonization of Test Procedures for Energy-Using Appliances and Equipment
4. Testing Ceiling Fans in India

LBNL Lead:  Peter Biermayer (PJBiermayer@lbl.gov)
a.  Background. Ceiling fans are used extensively in India, accounting for approximately 116 TWh in annual energy consumption, and the Bureau of Energy Efficiency (BEE) considers them a high priority for efficiency labels and standards.  Fan shipments in India, which were 13.9 million in 2000, are expected to grow to 66.4 million by 2030. It is estimated that the average efficiency of Indian fans could be cost-effectively improved by 30 percent (with total potential improvements of 60 percent).  Typical ceiling fans in India differ from fans used in the United States in terms of the number of blades, the method of speed control, and the voltage of the motor.  In addition, fans designed in the U.S. using an airfoil design have dramatically higher efficiencies.  Although U.S. ceiling fans are believed to be more efficient than Indian designs, differences in U.S. and Indian ceiling fan test procedures make it difficult to determine how much of the efficiency improvement in U.S. ceiling fans relative to Indian models can be attributed to better fan designs as opposed to differences in the test procedure conditions.

b.  Project Objective. Compare Indian ceiling fan test procedures to those in the United States to identify opportunities to increase the efficiency of ceiling fans in India.
c.  Approach. Compare the efficiencies of ceiling fans in India to those in the United States.  Five U.S.-manufactured and five Indian-manufactured ceiling fans will be tested using both Indian and U.S. test procedures.  The results using the different test procedures will be compared.  In addition, inter-laboratory testing will be carried out at three Indian test facilities to determine the repeatability of the test results.

d.  Proposed Project Partners. Indian test facilities will supply the equipment needed for testing. Potential Indian facilities are the Consumer Education and Research Centre (CERC), the Bureau of Indian Standards (BIS), and the Central Power Research Institute (CPRI).  In the U.S., fans will be tested at the ETL Semko (a division of Intertek Testing Services) ceiling fan test facilities.  Two consumer organizations, Voluntary Organization in Interest of Consumer Education (VOICE) and CERC, will help select and purchase ceiling fans for testing in India.  

e. Anticipated Results.  Comparison of U.S. and Indian ceiling fan test procedures will reveal the advantages and disadvantages of each test procedure, and will identify opportunities to increase the efficiency of ceiling fans in India.  BEE can then use this information to implement any test procedure changes determined to be beneficial, and to set levels for ceiling fan labels and/or minimum energy performance standards (MEPS).  

f.  Budget
	Total funding sought from Department of State
	$270,000

	Financial and in-kind participation from partners
	In-kind participation from Indian labs

	TOTAL
	$270,000 + in-kind participation


g. Project Duration.  1.5 years

h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects: BATF Project 1: Harmonization of Test Procedures for Energy-Using Appliances and Equipment

5.  Energy Management Standard for Indian Industry
LBNL Lead: Aimee McKane (ATMcKane@lbl.gov)
a.  Project Objective.  Provide a mechanism for Indian industry to introduce energy management practices for continuous improvement that can be integrated with ISO 9000 and 14000 management systems, with a focus on the most energy intensive Indian plants.  This standard would also be applicable to large commercial and governmental buildings.

b.  Approach. Work with the Bureau of Indian Standards (BIS), the Bureau of Energy Efficiency (BEE), the Confederation of Indian Industry (CII), and other key stakeholders to develop an energy management standard for Indian industry that is compatible with the US, Chinese, and international standards.  This effort will be coordinated with a project on international energy management sponsored by the United Nations Industrial Development Organization (UNIDO).  In addition to developing the standard, project tasks will include development of guidance and a training program on use of the standard, a pilot program involving 1–3 organizations to test the standard and the guidance materials, and training of 150 plant managers from energy-intensive industries.

c.  Proposed Project Partners.  LBNL will provide technical assistance, with additional assistance through a subcontract with Georgia Tech, the developers of the American National Standards Institute (ANSI) energy management standard.  Other project partners would be BIS, BEE, CII, and UNIDO (see above).
d. Anticipated Results
· Energy management standard for India, consistent with ISO practices and existing standards in China, the European Union, and the United States

· Detailed guidance and training program on use of the energy management standard

· Completed training of 150 managers from the most energy-intensive industrial plants
· Eventual implementation of more energy efficiency projects in India, through provision of guidance to industry for integrating EE into management practices. 
e.  Budget
	Total funding sought from Department of State
	$250,000

	Financial and in-kind participation from existing LBNL projects (funding from DOE and UNIDO)
	$ 50,000

	Financial and in-kind participation from partners*
	$100,000

	TOTAL
	$400,000


*Combination of UNIDO leveraged funds for international project on energy management and in-kind contributions from Indian partners

f. Project Duration.  2 years
g. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity, improve economic and energy security

· APP Task Forces and Projects: Steel, Cement, Coal Mining, Aluminum, and Buildings and Appliances Task Forces

6.  “Cool Sense” in India
LBNL Lead:  Philip Coleman (PEColeman@lbl.gov)
a.  Background.   The World Bank’s Global Chiller Energy Efficiency Project (GCEEP) seeks to replace a large proportion of the 15,000 chlorofluorocarbon (CFC)-containing chillers that still operate in the developing world, to eliminate the continued use of CFCs and increase chiller efficiencies. GCEEP envisions “like-for-like” replacements, without additional system or building efficiency improvements.  From the late 1990s to 2001, LBNL developed and ran the Cool Sense program in the U.S. to provide assistance in performing “integrated chiller retrofits” (ICRs) (see http://ateam.lbl.gov/coolsense).

b.  Project Objective.  As part of the proposed APP/BATF flagship, “Retrofit of Existing Building Chillers in India,” this project seeks to educate state-level public sector (and other) owners of CFC-using chillers in downsizing building loads and improving heating, ventilating, and air-conditioning (HVAC) system efficiency as the first step of an ICR.  
c.  Approach.  Key tasks will include:

· Development of a Cool Sense manual for India

· Rejuvenation of Cool Sense website and addition of an India-specific section

· Two Cool Sense workshops on ICRs for public sector (and perhaps other) facilities—one to kick off the effort and one to disseminate findings and promote ICR approach

· Technical assistance on ICR measures to three public sector facilities 

· Development of two or more case studies based on the technical assistance project(s).

d.  Proposed Project Partners.  LBNL will partner with/subcontract to an Indian mechanical engineer who will be primarily responsible for assisting pilot facilities with their ICRs.  In addition, the project will work closely with participating state facilities and any energy service companies (ESCOs) or other private sector companies chosen to implement the efficiency upgrades. 
e. Anticipated Results 
· Down-sized chillers (relative to existing chiller or “business-as-usual” replacement) installed at two Indian facilities, made possible by a) reduced loads due to cooling system and/or building efficiency improvements, and b) proper load measurement;

· Active daily use of the Cool Sense-India web site; 

· At least 10 facilities (participants at end-of-project workshop) embarking on ICRs instead of like-for-like chiller replacements under GCEEP;
· Substantial energy savings in targeted facilities, as well as indirect savings through broadcasting of these successes to non-participant governments and possibly private sector players (through the close-out workshop and case study development).
f.  Budget
	Total funding sought from Department of State
	$180,000

	Financial and in-kind participation from partners
	Leveraged GCEEP funding* plus in-kind participation of facilities

	TOTAL
	$180,000 + in-kind participation


* The project will leverage GCEEP funds already earmarked for chiller retrofits in India. 

g. Project Duration.  2 years
h. Relevant APP Goals, Task Forces, and Projects  

· This project addresses the following APP goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects: BATF Project 5: Improvements to Existing Buildings (proposed flagship project on chiller retrofits), BATF Project 3: Market Transformation

 7.  Potential for Cost-Effective Efficiency Equipment
LBNL Lead: Michael McNeil (MAMcNeil@lbl.gov)
a.  Background. In collaboration with the International Copper Association, LBNL analyzed the potential for greenhouse gas (GHG) reductions in India for four products:  refrigerators, air conditioners, transformers, and motors (agricultural and industrial).  The resulting report, Business Case for Efficiency, demonstrated the cost-effectiveness of specific technologies, based on life-cycle cost, and assessed their national savings potential in terms of energy consumption, consumer expenditures, and GHG (carbon dioxide) emissions.  The analysis found a 4.7 percent potential reduction for these four end uses alone, which account for 27 percent of electricity demand in India.

b.  Project Objective. Extend the scope of the Business Case to six new end uses—fluorescent lighting, electric storage tank water heaters, fans, voltage regulators, washing machines, and external power supplies—as well as to electric motor classes not covered in the original study.  These products, together with those already studied, are expected to account for over half of India’s projected electricity consumption in 2020.
c.  Approach. The Business Case analysis relies on a bottom-up method grounded in engineering and economic data specific to the Indian context.  Once an optimal efficiency is identified through cost-benefit analysis, energy and emissions potentials are combined with market forecasts to provide national energy and environmental impacts.

d.  Proposed Project Partners. Project partners could include government agencies, such as the Bureau of Energy Efficiency (BEE)—the Business Case methodology supported BEE’s development of standards and labeling targets for refrigerators and air conditioners—or private organizations such as the Confederation of Indian Industry. 
e. Anticipated Results

· Matrix of products and target efficiencies for use by program managers in government agencies, private sector organizations, and non-governmental organizations, which can form the basis for setting achievable efficiency targets.  

· Broad overview of cost-effective potentials for load management, avoided capital investment, and pollution mitigation, developed by combining the analysis results with those from products studied in the original Business Case.

f.  Budget
	Total funding sought from Department of State
	$110,000

	Financial/in-kind participation from partners
	TBD (in-kind partner participation)

	TOTAL
	$110,000 + in-kind participation


g. Project Duration.  1 year
h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals: Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects:  BATF Project 3: Market Transformation

8.  Commercial Sector Efficiency Scenarios
LBNL Lead: Michael McNeil (MAMcNeil@lbl.gov)

a.  Background. LBNL has developed a model of emissions forecasting based on historical energy indicators and a driver-based forecasting methodology.  While LBNL already has used the model to carry out emissions forecasts by economic sector at a high level of detail for China, its analysis of Indian buildings to date has focused only on electricity consumption in the residential sector.  Results of this analysis indicate a potential reduction of over 20 percent in annual sector electricity consumption by 2020.  As the Indian economy grows, commercial and government buildings are becoming additional areas of critical importance and interest for efficiency-related emissions mitigation.

b.  Project Objective. Develop emissions scenarios for the Indian commercial buildings sector. 

c.  Approach.  
· Data collection:  Collect data on historical trends of commercial and government floorspace by building type, and construction trends.  Much of the data collection will rely on existing government statistical sources; the analysis also may make use of surveys focused on end-use energy consumption. 

· Efficiency scenarios:  Construct efficiency scenarios by end use, using a cost-benefit optimization based on prevailing technologies, first costs, and energy prices in India.
d.  Proposed Project Partners.  Potential partners—Indian Government statistical agencies, economic research organizations, and industry organizations—would help access and process available data sources, and, if necessary, design and implement commercial building energy consumption surveys.

e. Anticipated Results.  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 programs targeting or including the commercial sector in India. These will be essential tools for planners seeking ways to curb future energy-related costs and environmental problems associated with India’s energy consumption.

f.  Budget
	Total funding sought from Department of State
	$185,000

	Financial/in-kind participation from partners
	Leveraged World Bank funding*

	TOTAL
	$185,000 + leveraged funding


* Data collection support will be leveraged by World Bank funding for an upcoming LBNL project to develop energy indicator data in major developing countries.

g. Project Duration.  1.5 years

h. Relevant APP Goals, Task Forces, and Projects 

· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, build local capacity

· APP Task Forces and Projects: This project provides a framework within which to assess the impacts of BATF projects impacting the commercial sector. 

9.  Public Sector Energy Efficiency in India 
LBNL Lead: Philip Coleman (PEColeman@lbl.gov)

a.  Project Objective.  This project aims to promote the implementation of public sector energy-efficiency strategies by 2–3 Indian states that will help them save energy and money, and reduce greenhouse gas (GHG) emissions directly, and will also help transform the Indian market for energy-efficient products and services. 

b.  Approach.  PEPS (Promoting an Energy-efficient Public Sector) partners LBNL and the Alliance to Save Energy (ASE) propose to launch an energy-efficient purchasing program in 2–3 state governments and to couple this with procurement and installation of energy-efficient street lighting and pumping system products.  In addition to the street lighting and pumping products, the program’s purchasing recommendations will cover products that are part of the new Indian star-based labeling system—currently linear (tube) fluorescent lamps, refrigerators (including refrigerator-freezer combinations), and room air conditioners—as well as those to be added by the end of 2008.  Key tasks will be to recruit states, develop a program manual and efficiency recommendations for the initial products, carry out a kick-off workshop, provide technical program assistance to the states, and carry out a close-out workshop with outreach to other states.

c.  Proposed Project Partners.  LBNL will be responsible for the purchasing program, and will subcontract to the Alliance to Save Energy for the street lighting and water pumping (“Watergy”) programs, and in-country coordination of daily project activities.  Both LBNL and ASE will work closely with state-level public sector agencies, most notably the procurement and public works directorates.

d. Anticipated Results
· Achieve procurement policy changes that promote efficient products in 2–3 states;

· Identify at least US$50,000 of annual documented savings from energy-efficient product purchases in each participant state;

· Retrofit at least one street lighting or pumping system in each participant state.
e.  Budget
	Total funding sought from Department of State
	$200,000

	Financial and in-kind participation from partners
	State leverage*

	TOTAL
	$200,000 + state leverage


*The project will leverage at least US$100,000 of incremental expense from each participant state, for purchasing higher-efficiency products and small-scale capital retrofits of street lights and pumping systems.  This expectation assumes a two-year payback for purchasing energy-efficient products, and will be presented to candidate states as part of the selection process.

f. Project Duration.  2 years
g. Relevant APP Goals, Task Forces, and Projects 
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects:  BATF Project 3: Market Transformation, and BATF Project 5: Improvements to Existing Buildings
10.  Cool Roofs in India
LBNL Leads: Jayant Sathaye (JASathaye@lbl.gov), Hashem Akbari (H_Akbari@lbl.gov)
a.  Background.  In India, because of the heat island effect (i.e., higher temperatures in cities and suburbs due to the replacement of natural land cover with pavement and buildings), urban temperatures are increasing faster than average national temperatures.  During the summer, higher temperatures increase demand for electricity and increase urban smog.  Increased air conditioning use in response to the higher temperatures increases urban energy use, further exacerbating smog formation and greenhouse gas (GHG) emissions.  Rising global temperatures add to these stresses.  During 2005–2007, LBNL conducted computer simulations and field measurements to quantify the benefits of heat island mitigation technologies (cool roofs, shade trees, and cool pavements) in reducing GHG emissions, decreasing cooling energy use in buildings, and improving urban climate and regional air quality in Hyderabad, India.  Cool roof demonstrations, carried out in partnership with the International Institute for Information Technology (IIIT), achieved savings on the order of 10 percent of building cooling energy use.
b.  Project Objective.  Expand current activities in India to accelerate deployment of heat island mitigation technologies, in particular cool roofs.
c.  Approach. Expand the deployment of cool roofs in India by: 

· Expanding Cool Roof Demonstrations.  Repeat the success of the recent cool roof demonstration (which focused on painting flat roofs) on a larger scale, in several areas of the country, on different types of roofs, and using different materials (e.g., concrete tiles, ceramic tiles, single-ply membranes). 

· Developing Local Cool Roofing Materials.  In collaboration with the U.S. roofing industry, work with the roofing industry in India to develop proper, durable, and cost-effective roofing materials to be manufactured in India.  Both Indian and U.S. roofing industry members will cost-share this task through in-kind contributions. LBNL will help develop and test innovative roofing materials.

· Developing Incentive Programs.  LBNL will work with the Indian roofing industry, construction industry, and policymakers to design appropriate and effective incentive programs, such as those implemented in the U.S. by utilities (rebates), state governments (rebates and tax credits), and the federal government (tax credits).

· Publishing a Handbook. The building design and construction industry would benefit from a handbook to help designers select and install cool roofs, and estimate electricity and peak demand savings. The handbook would be tailored to India, using targeted information and relevant examples.

· Support for Cool Roofs in Building Energy Standards. India’s Energy Conservation Building Codes (now in final draft form) contain prescriptive requirements (with allowance for tradeoffs), including a provision for cool roofs.  The project could increase the effectiveness of this ECBC provision by focusing on capacity building for cool roof installation in states and municipalities; creating support materials (design manuals, software, training for architects, engineers, and code officials) specifically geared toward this provision of the code; and carrying out awareness programs for building owners, designers, and users.  This task would also coordinate with the activities of the BATF project on Building Codes, which aims to compare, improve, and harmonize energy standards for buildings in the APP countries. 
· Coordination with APP/BATF Project on Improvements to Existing Buildings. The BATF existing buildings project aims to increase awareness of low-cost operations and maintenance and cost-effective retrofits in commercial and public buildings. This task would incorporate a cool roofs element into the various activities of the BATF project (e.g., training workshops on energy management and low-cost efficiency in existing buildings; a training workshop on tools, standardization, and technical issues; and a framework screening tool for evaluating potential for retrofits).
· Coordination with APP/BATF Project on High-Performance Buildings and Developments (HPBAD).  This task would incorporate cool roofs into the HPBAD project by (i) incorporating cool roof technologies into the project’s information and design activities for mass production and deployment; and (ii) providing materials and training to include cool roof technologies in the proposed Green Buildings Center of Excellence (a component of a proposed flagship project in India).

d.  Proposed Project Partners.  Potential project partners will vary depending on the specific task.  LBNL has collaborated on cool roof projects with industrial partners (i.e., manufacturers of cool roofing materials such as Thermoshield), the software industry, and research institutions in the U.S. and India (e.g., the Green Building Center, IIIT); these and other potential partners have agreed in principle to offer significant cost-sharing as in-kind contributions.

e. Anticipated Results.  Create several sustainable mechanisms to mitigate urban heat islands in India, resulting in reduced GHG emissions, decreased cooling energy use in buildings, substantial cost savings, and improved urban climate and regional air quality.
f.  Budget
Demonstrations (3 yrs): 


$150,000/year 

Roofing materials development (5 yrs): 
$100,000/year

Incentives Programs (3 yrs): 


$80,000/year

Handbook (2 yrs): 



$100,000/year

Support ECBC provision (3 yrs):

$100,000/year

Coord. With BATF Existing Bldgs (5 yrs):
$80,000/year

Coord. With BATF/HPBAD (5 yrs):  
$60,000/year

	Total funding sought from Department of State
	$2.39 million (over 5 years)

Year 1:  $670,000

Year 2:  $670,000

Year 3:  $570,000

Year 4:  $240,000

Year 5:  $240,000

	Financial and in-kind participation from partners
	Significant in-kind cost-sharing*

	TOTAL
	$ 2.39 million (over 5 years)


* Potential partners have agreed in principle to offer significant in-kind contributions
g. Project Duration.  2–5 years (depending on task)

h. Relevant APP Goals, Task Forces, and Projects 
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions,  advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects:  BATF Project 5: Improvements to Existing Buildings, BATF Project 6: Building Codes, BATF Project 7: High-Performance Buildings and Developments
11. Development of Cool Pavements in India
LBNL Leads: Jayant Sathaye (JASathaye@lbl.gov), Hashem Akbari (H_Akbari@lbl.gov)
a.  Background.  Pavements (freeways, highways, streets, parking lots, driveways, sidewalks, patios) constitute 40–50 percent 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 of the pavements and their high diurnal temperature fluctuation cause thermal fatigue (significant expansion and contraction), yielding a lower pavement lifetime.  The shorter lifetime of pavements and their consequent replacement are a source of inefficiency in energy use and a significant contributor to greenhouse gases (GHGs) and local pollutants.  Current engineering design practices do not consider the pavement’s solar reflectance.
b.  Project Objective.  Facilitate collaboration among the Indian pavement industry, the U.S. pavement industry, and Indian and U.S. technical institutions and policymakers to develop advanced cool pavements in India. This is particularly timely and relevant since India’s highway/streets infrastructure is rapidly changing.
c.  Approach
· Conduct a cost-benefit analysis of cool pavements in India, including development of a database of quarries of light-colored aggregates.
· Develop state-of-the-art cool pavements suitable for Indian climate and conditions.

· Develop guidelines and technical implementation plans for (mandatory) installation of cool pavements on all public paved surfaces (freeways, highways, streets, parking lots, sidewalks) and private surfaces (parking lots, driveways, sidewalks, patios).

· Coordinate a plan for implementation of these guidelines by Indian cities, counties, and states to ensure installation of cool pavements on all applicable paved surfaces.

· Hold annual coordination meetings with the industry, researchers, and policymakers.

d.  Proposed Project Partners.  Potential partners will be drawn from Indian and U.S. pavement industries, technical institutions, policymakers.  Technical partners could include the International Institute of Information Technology (IIIT) and the Confederation of Indian Industry/Green Business Centre (CII-GBC).
e. Anticipated Results.  Significant increases in pavement lifetime and lower urban temperatures, with associated reductions in emissions of GHGs and reduced urban smog.
f.  Budget
	Total funding sought from Department of State
	$1,250,000 ($250K/year)

	Financial and in-kind participation from partners 
	Expected in-kind participation from the pavement industry

	TOTAL
	$1,250,000 + in-kind participation


g. Project Duration.  5 years
h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects: Although this project will accomplish several APP goals, it falls outside the eight APP task forces.
12.  Cool Color Cars in India
LBNL Leads: Jayant Sathaye (JASathaye@lbl.gov), Hashem Akbari (H_Akbari@lbl.gov)
a.  Background.  In India, it is estimated that 30–50 percent of fuel is used in the transportation sector. An improvement of 30 percent in the fuel efficiency of road and track vehicles could reduce India’s national fuel consumption by about 10 percent, reducing greenhouse gases proportionately. Cool coating technologies, used most often on buildings, also can be used in car paints to reduce air-conditioning energy use.  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. The contribution of vehicle air conditioner energy use to annual fuel expenditure in India is estimated to be about 10–15 percent.  In addition, 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 day) by 3–5oF, which would permit an estimated 7–11 percent reduction in air conditioner capacity. The corresponding increase in fuel efficiency would be about 1.0–1.8 percent, saving significant fuel each year and reducing nitrogen oxide (NOX) emissions by 2.7–4.4 percent.
Other technologies that can improve the fuel efficiency of cars include windshields with low solar infrared transmissivity, optimal air conditioner compressors, and better insulation to reduce heat gain from engines.
b.  Project Objective. Create a consortium of Indian and U.S. car-manufacturing and car-coating industries to develop the next generation of “cool vehicles,” with at least 10 percent improvement in fuel efficiency. The research will focus on all transportation sectors, including passenger cars, buses, trains, small trucks, and large trucks.
c.  Approach.  LBNL will work with the coating industry and car manufacturers to design, produce, and test the performance of prototype cool-colored materials.  The project will design tools to optimize the thermal performance of the next-generation cool vehicles.  Detailed cost-benefit analysis will be performed. 
d.  Proposed Project Partners. Proposed project partners include Indian and U.S. car-manufacturing and car-coating industries. The car-coating partners include BASF Coating and PPG, both of which are collaborating with LBNL and car manufacturers in advancing cool-colors coating for cars.  Technical partners could include the International Institute of Information Technology (IIIT) and the Confederation of Indian Industry/Green Business Centre (CII-GBC).  

e. Anticipated Results.  By 2015, a 10 percent improvement in vehicle efficiency will save an estimated 50–100 MT of CO2 emissions per year.  Further significant improvement in fuel energy efficiency is possible, when other energy efficient technologies are incorporated in the design of cars. 
f.  Budget
	Total funding sought from Department of State
	$1,500,000 ($300K per year)

	Financial and in-kind participation from partners
	$2,000,000 (in-kind)

	TOTAL
	$3,500,000 


g. Project Duration.  5 years
h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals: Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity, improve economic and energy security

· APP Task Forces and Projects:  Although this project will accomplish several APP goals, it falls outside the eight APP task forces.

13.  Establishment of Regional Air Quality Management Centers
     LBNL Leads:  Jayant Sathaye (JASathaye@lbl.gov), Hashem Akbari (H_Akbari@lbl.gov)

a.  Background.   In India, because of the heat island effect (i.e., higher temperatures in cities and suburbs due to the replacement of natural land cover with pavement and buildings), urban temperatures are increasing faster than average national temperatures.  During the summer, higher temperatures increase demand for electricity, and increase urban smog.  Lowering urban air temperatures thus can both save energy and retard the photochemical reaction of primary pollutants—oxides of nitrogen (NOX) and volatile organic compounds—that produce smog.  Climate simulations have shown that urban heat island mitigation measures can lower summer daytime area-averaged temperatures by about 5°F, which can in turn lower the exposure to smog by over 10 percent.
b.  Project Objective.  Establish centers for implementation of measures related to climate change and urban heat island mitigation in five Indian cities.
c.  Approach.  Work with industry and community leaders in major Indian metropolitan areas to establish centers that will be responsible for coordination of greenhouse gas (GHG) reduction and urban heat island mitigation measures. 

d.  Proposed Project Partners.  The project implementers will try to pair participating cities in India with cities in the developed APP countries.  Proposed project partners include industry and community leaders in five Indian cities, and parallel partners in the developed APP country cities.  Potential partners in India include the Indian Meteorology Department (New Delhi), Indian Institute of Tropical Meteorology, Indian EPA, Environmental Protection Training and Research Institute (EPTRI), Green Building Congress, Indian Association of Architecture, Indian Society for Heating, Refrigeration, and Air-Conditioning Engineers (ISHRAE), Indian Institute of Technology (IIT), and members of the Indian roofing industry (e.g., Thermoshield).  LBNL also has discussed possible collaboration with regional leaders in the government and with the Indian Department of Education; responses have been promising. The U.S. roofing industry and the Cool Roof Rating Council also have shown strong interest in participating.
e. Anticipated Results.  The establishment of these regional centers is expected to initiate progress toward improved energy efficiency in buildings 
that can potentially save over 100 million tons of CO2 per year.  

f.  Budget
	Total funding sought from Department of State
	$1.5 million ($300,000 per year)

	Financial and in-kind participation from partners
	$1 million per city per year*

	TOTAL
	$1.5 million + $1 million per city/year


* The cities in the developed countries would be expected to provide $1 million per year in assistance to their paired cities in India for establishment and operation of the implementation centers.

g. Project Duration.  5 years
h. Relevant APP Goals, Task Forces, and Projects
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity

· APP Task Forces and Projects:  This is a cross-cutting project, with potential application to all of the APP task forces, since the proposed centers would coordinate the implementation of a wide variety of measures related to climate change mitigation and clean development.
14.  Promoting Clean Energy Options in the Electricity Supply and Demand Sector in India 

LBNL Lead:  Jayant Sathaye (JASathaye@lbl.gov)
a.  Background.  The Indian economy has grown rapidly over the past decade, with a commensurate growth in the demand for energy services that is increasing the country’s vulnerability to energy supply disruptions.  In the electricity sector, the supply shortage is 10–12 percent nationwide. With support from USAID, LBNL conducted an analysis in the state of Maharashtra
 that concluded that demand and supply side energy efficiency (EE) improvements could completely alleviate the state’s electricity shortage, increase industrial output, and reduce greenhouse gas (GHG) emissions.  The Maharashtra Electricity Regulatory Commission (MERC) ordered public and private utilities in the state to undertake demand side management (DSM) initiatives, but the implementation of these measures is substantially below the targeted levels.  MERC, electric utilities in Maharashtra, and LBNL have identified key areas where support and capacity building are needed to realize the EE and DSM potential.  LBNL has initiated a dialogue with the California Energy Commission (CEC) and the California Public Utilities Commission (CPUC) to provide support to regulatory commissions and electric utilities in India in these areas.  MERC, CPUC, and CEC commissioners have agreed to sign a memorandum of understanding (MOU) with LBNL to initiate support activities on EE and DSM. 

b.  Project Objective.  Use lessons learned from the US and the state of California to explore approaches to overcome institutional, regulatory, and procedural barriers to promote EE in the Indian electricity market. 
c.  Approach.  Provide technical assistance and training for Indian electricity regulatory commissions, public and private utility companies, consumers, and industries that manufacture energy efficient equipment.  Use the proposed MOU between MERC, CEC, CPUC, and LBNL as a starting point to initiate activities in the following five key areas:

· End-use demand modeling and forecasting to estimate potential savings from EE and DSM options 

· Integrated resource planning (IRP) for identifying costs and benefits of various clean energy options (supply and demand side) 

· Regulatory practices and policies for promoting clean energy options to provide appropriate incentives to utilities and energy service companies 

· Procurement policies for clean energy options

· Assessment of energy efficiency investment options.
d.  Proposed Project Partners.  LBNL will provide analytical support and information on international best practices, and will conduct capacity-building activities with MERC/India. CEC and CPUC will share experiences and insights on formulating and implementing IRP, EE, and DSM policies and programs.  Private and public electric utilities and industry organizations in India (MSEB/TATA/Reliance, Confederation of Indian Industry) and the U.S. (PG&E and other utilities) would also participate.  Associated organizations (e.g., EPRI) and private companies (e.g., Suzlon) would be invited to participate. 

e. Anticipated Results
- Improved regulatory incentives for adopting clean energy options 

- Evaluation of clean energy options in resource procurement by electric utilities 

- Improved understanding of costs and benefits of clean energy options 

- Improved capability to evaluate, invest, and implement clean energy options  

f.  Budget
	Total funding sought from Department of State:
	$2,000,000

	LBNL financial and in-kind participation
	$  200,000

	Financial and in-kind participation from partners
	$2,100,000

	TOTAL
	$4,300,000



MERC, CEC, and CPUC will provide in-kind matching funds in the form of space and office support, staff salary, and consultant costs.  

g. Project Duration.  3 years
h. Relevant APP Goals, Task Forces, and Projects 
· This project addresses the following APP Goals:  Reduce greenhouse gas emissions, advance sustainable economic growth, create new investment opportunities, build local capacity, improve economic and energy security

· APP Task Forces and Projects:  Power Generation and Transmission Task Force

� Phadke A., Sathaye J. and Padmanabhan S. (2005) Economic benefits of Reducing Maharashtra’s electricity shortage through end-use efficiency improvement. LBNL Report 57053








�The rest of the writeup doesn’t really provide a foundation for this outcome.
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