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Abstract
By reviewing other states’ hydrogen policies, this paper intends to inform state policymakers of potential opportunities to strengthen New Jersey’s economy, energy independence, and environment using tax incentive programs, policy decisions and planning, and available federal funds to promote hydrogen as a transportation and stationary energy carrier. First, federal hydrogen policy is discussed, providing context for the subsequent state policy analysis. State hydrogen policy is then divided into five categories: Comprehensive State Hydrogen Plans, Transportation, Fuel Cells, Advanced and New Hydrogen Technologies and Hydrogen Production. Various state initiatives within these five categories are outlined, and, if known, their successes and failures are discussed. Comprehensive state hydrogen plans provide an articulated vision for a state’s hydrogen energy plan. Hydrogen transportation deals with infrastructure issues and policy, vehicle and emissions standards, fleets, and hydrogen facility siting standards. Fuel cells can be used for stationary applications, transportation, distributed generation units, combined heat and power units, and residential and industrial applications. Furthering advanced and new hydrogen technologies and hydrogen production enables progress to be made in order to insure that hydrogen costs are reduced and renewable production methods are developed. 

The paper is not a comprehensive review but rather an examination of selected states and actions chosen based on the applicability to New Jersey and importance in the commercialization of hydrogen within the specific state and on the national level. The discussion includes any current activity within New Jersey that promotes or could potentially promote hydrogen. The energy and environmental crises are severe enough to warrant the need to pursue several solutions. Hydrogen has the potential to be a renewable, domestically-produced energy carrier. By analyzing the policies of other states’, New Jersey stakeholders can determine what, if any, paths would be best for the state to take in order to reach commercialization of hydrogen. 
I. Introduction

Forming the basis for the New Jersey’s energy and environmental policies are the state’s Energy Master Plan and the 2007 Global Warming Response Act. As stated in the Executive Summary of the Energy Master Plan, the plan “proposes a road map to guide us toward a responsible energy future with adequate, reliable energy supplies that are both environmentally responsible and competitively priced. Building that future will require not only long-term actions, but also immediate investments that will help to ease our energy costs in the short term, create jobs, grow clean energy businesses, and establish the clean energy industry as a cornerstone of the State’s economy”(State of New Jersey, 2008).  Finalized in 2008, the plan emphasizes environmental responsibility with regards to energy policy in the state. As Kenny Esser, Chief Energy Advisor to Governor Corzine recently explained, the plan is not a solution to the state’s energy problems, but is rather buying time in order to find long-term answers (Esser, 2008). In addition to the Energy Master Plan, the 2007 Global Warming Response Act calls for reducing greenhouse gas emissions to 1990 levels by 2020, approximately a 20 percent reduction, followed by a further reduction of emissions to 80 percent below 2006 levels by 2050. Undoubtedly, significant changes in energy production, use and policy will need to be made in order to come close to reaching these goals. 
As the concern over the environment, specifically airborne emissions, rises and the country seeks alternatives to fossil fuels and energy independence, proponents of hydrogen emphasize its potential as a clean source of domestically-produced energy.  How can hydrogen fit into the state’s energy policy?  New Jersey is a leader among states in energy and environmental policy. Although the state does not have an articulated hydrogen policy, there are several independent initiatives dealing with hydrogen including previous and ongoing hydrogen projects at several New Jersey universities, fuel cell-powered New Jersey highway message signs, a residential fuel cell project, the New Jersey Hydrogen Learning Center, etc. Additionally, there are some independent policies including the Zero Emission Vehicle Tax Exemption, alternative fuel fleet requirements, the Clean Energy Rebate Program and RPS requirements. In order to reach hydrogen commercialization in the state, these independent initiatives need to be coalesced into a cohesive policy.
In the 2004 report, “New Jersey: Opportunities and Options in the Hydrogen Economy”, funded by the New Jersey Board of Public Utilities and produced by Center for Energy, Economic and Environmental Policy , an initial framework for hydrogen in New Jersey was laid out. The five primary recommendations of the report were: the establishment of the Hydrogen Learning Center; the creation of a vision and roadmap process; the establishment of a hydrogen policy working group by the Governor; the continued encouragement of fuel cell applications in the state through the clean energy programs of the Office of Clean Energy; and the expansion of research programs at New Jersey universities. The New Jersey Hydrogen Learning Center, funded by a grant from the New Jersey Board of Public Utilities, was founded in 2003 and the vision and roadmap process was initiated by the 2004 report. As of early 2009, a hydrogen working group has not been established in New Jersey. Lastly, while research programs at state universities have continued, they have not expanded and several of the fuel cell demonstration projects have halted since 2004. This paper intends to build upon that 2004 framework and initiate dialogue in order to move towards a comprehensive hydrogen plan for the state. Constructing a framework for public-private cooperation will help determine the overall strategy for hydrogen energy in New Jersey and promote coordination among government, academic and private interests. Innovation is driven by the private sector and nurtured in academic and private research and development; therefore, through policy decisions, the government can insure links (Center for Energy, Economic & Environmental Policy, 2004). New Jersey has several universities and private companies that are already involved in hydrogen projects and a coordinated policy will assist in the commercialization of hydrogen fuel and infrastructure development. 

As New Jersey examines what direction to pursue with regards to state hydrogen energy policy, it is important to observe what policies and initiatives other states have pursued. Section II is a discussion of federal policies, providing context for the remainder of the paper. In sections III-VII, hydrogen policies are divided into five categories: Comprehensive State Hydrogen Plans; Transportation; Fuel Cells; Advanced and New Hydrogen Technologies; and Hydrogen Production. Each section contains a selection of state and federal initiatives chosen based on the applicability to New Jersey and importance in the commercialization of hydrogen within the specific state and on the national level.
II. Hydrogen Policy Formation at the Federal Level
Federal policy in the United States has recognized hydrogen as an important part of the energy infrastructure since 2001. Hydrogen has the potential to have dual benefits of both reducing the country’s dependence on foreign oil and also reducing greenhouse gas emissions. Starting with the Bush Administration, there has been a concerted effort to invest resources in the development of alternative energy carriers and sources and begin the process of transitioning to a new energy economy. Below is a brief description of the various initiatives relating to hydrogen energy put forth since 2001.

 The National Energy Policy was released on May 17, 2001. It contained 105 recommendations for securing America’s energy future, including the expansion of energy supplies, improvement of infrastructure, modernization of energy conservation, and protection of the environment. In considering long-term energy and climate change solutions, hydrogen was singled out as a “future energy…that shows great promise…and is compatible with existing energy technologies, such as fuel cells, engines, and combustion turbines.” The report recommended that the US Department of Energy “focus research and development efforts on integrating current programs regarding hydrogen, fuel cells, and distributed energy” (National Energy Policy Development Group, 2001). 
A National Hydrogen Vision and Roadmap process was initiated by the DOE to address this recommendation. The process involved two key meetings: the National Hydrogen Vision Meeting (“Vision Meeting”) and the National Hydrogen Energy Roadmap Workshop (“Roadmap Workshop”). The Vision Meeting was held in November 2001 and tried to identify a common vision for the hydrogen economy, the time frame in which such a vision could be expected to occur, and the key milestones for achieving it. The resulting document was “A National Vision of America’s Transition To a Hydrogen Economy – To 2030 and Beyond” (United State Department of Energy, 2/2002). The major findings of this meeting included the acknowledgement of the “chicken and egg” issue
 regarding hydrogen infrastructure, the lack of efficient, affordable production processes, and recognition that hydrogen can reduce both oil dependence and greenhouse gas emissions. 

The Roadmap Workshop took place in April 2002, and the result was the “National Hydrogen Energy Roadmap” (United States Department of Energy, 11/2002). The Roadmap discussed many segments of a hydrogen economy including production, delivery, storage, conversion into useful energy, and end-use applications. The Roadmap also discussed the importance of customer education in gaining acceptance and developing codes and standards.  Finally, the Roadmap cited the need for strong government-industry partnerships and for long-term investment of the Nation’s resources. 

To further highlight the emerging recognition of the importance of hydrogen to the nation’s energy future, President Bush used his State of the Union address in 2003 to propose $1.2 billion in research funding to develop hydrogen fuel technologies. This Hydrogen Fuel Initiative would devote funds to develop hydrogen-powered fuel cells, hydrogen infrastructure and advanced automotive technologies. This funding has gone towards many research projects. For example, Sandia National Lab and the University of Hawaii both received funds for research into hydrogen storage. Also, the National Renewable Energy Lab has evaluated fuel cell buses in California to estimate what the future technology and costs of operation may be. 

Figure 1 shows the hydrogen-related budget for the DOE from Fiscal Year 2001, before the President’s announcement, through Fiscal Year 2009. The budget for 2009 is the anticipated budget. For 2001 through 2003, the budget includes hydrogen activities in the Office of Energy Efficiency and Renewable Energy (EERE), Office of Fossil Energy (FE), Office of Nuclear Energy Science and Technology (NEST), and Office of Science (OS), as well as the Department of Transportation. 

Figure 1: DOE Hydrogen Program Funding
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Table 1: DOE Hydrogen Funding by Area
(U.S. Dollars in millions)
	 
	FY01
	FY02
	FY03
	FY04
	FY05
	FY06
	FY07
	FY08
	FY09

	EERE
	$73
	$75.5
	$93.7
	$144.9
	$166.8
	$153.5
	$189.6
	$211.1
	$177.7

	FE
	$0
	$0
	$0
	$4.9
	$16.5
	$21
	23
	24.7
	11.4

	NEST
	$0
	$0
	$2
	$6.2
	$8.7
	$24.1
	$18.8
	$9.9
	$16.6

	OS
	$0
	$0
	$0
	$0
	$29.2
	$32.5
	$36.4
	$36.4
	$60.4

	DOT
	$0
	$0
	$0
	$0.6
	$0.5
	$1.4
	$1.4
	$1.4
	$1.4

	Total
	$73
	$75.5
	$95.7
	$156.5
	$221.7
	$232.5
	$269.2
	$283.5
	$267.5


In 2004, the Hydrogen Fuel Initiative was launched by President Bush and all funding was placed under the Department of Energy Hydrogen Program. As seen in Table 1, the funding for hydrogen nearly quadrupled between 2001 and 2008. The budgets for activities in EERE and FE have increased substantially over time, while funding for NEST has decreased. Also, even though hydrogen as a transportation fuel is the cornerstone on the US Roadmap, funding for transportation has not increased at nearly the same rate as in other areas. 

Figure 2 shows the DOE Hydrogen Program funding as a percentage of total Department of Energy funding from Fiscal Year 2001 through Fiscal Year 2009. Note that the total DOE funding for 2009 is the anticipated budget only. Before President Bush made a push for Hydrogen us as a fueling source in 2003, the funding was stable as less than 0.5% of the total DOE budget. After that, it increased steadily between 2003 and 2008 to 1.2%, and looks to decrease slightly in 2009.

Figure 2: DOE Hydrogen Program Funding as a Percentage of Total DOE Funding
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As the executive branch of the Federal government focused on hydrogen energy, so too did the legislative branch. In the past five years, three separate bills have been passed that provide funding and tax credits for various hydrogen related initiatives. 

The Energy Policy Act of 2005 (EPAct) was the first major energy bill passed after the 2003 State of the Union address and the US Roadmap was written. The bill provides a clear set of objectives relating to hydrogen energy. Title VIII is specifically geared towards hydrogen and calls for a “comprehensive development, demonstration, and commercialization of hydrogen and fuel cell technology.” It calls for 100,000 hydrogen-fueled vehicles to be produced and deployed by 2010 and 2,500,000 by 2020. As of 2009, this goal is far from being met. 

Overall, the authorized spending in EPAct of 2005 for hydrogen was $4.046 billion. Up to $210 million per year was appropriated to isolation, storage, distribution, and transport of hydrogen. Fuel cell technologies received about $200 million per year and demonstration projects received $375 million per year. In addition, $9 million was dedicated to the development of safety codes and standards.
The Energy Independence and Security Act of 2007 (EISA) was signed in December 2007 and aimed to improve US vehicle fuel economy and reduce oil dependence. EISA contained H-Prize, which authorized DOE to competitively award cash prizes to advanced RD&D and commercial application of hydrogen energy technologies. As of March 2009, no prizes have been awarded yet. In addition, EISA directed the DOE to develop credits for fuel cell vehicles in fleets and alternative fuel infrastructures and also offered grants to government entities that installed renewable energy generation on their buildings. 

The American Recovery and Reinvestment Act of 2009 (ARRA) was passed in February 2009. The purpose of this bill was to aid in economic recovery, create jobs, increase economic efficiency, invest in infrastructure, and stabilize state and local budgets. The bill appropriated funding for a wide variety of energy projects.

The framers of the bill intended to have no appropriation earmarks in ARRA, therefore hydrogen and fuel cell projects are not specifically mentioned in the Appropriations section of the bill, though it does lay out funding across all sectors of the Federal government that could potentially be used for hydrogen related research. For example, the Department of Energy: Energy Efficiency and Renewable Energy Program received $1.25 billion that can be used for hydrogen projects like combined H2 heat and power or vehicle technologies. Also, the Office of Science has about $1.6 billion that may be used to enhance renewable hydrogen from solar energy and biomass research. 
Division B of the bill does contain several tax provisions that will be useful to the hydrogen community. The ARRA specifically includes a hydrogen refueling infrastructure tax credit of 30% up to $200,000 which is a substantial increase from the previous upper limit of $50,000. Also, there is a tax credit for fuel cells of up to $500 per 0.5 kWatt, and a tax credit for the purchase of fuel cell vehicles. 

III. Comprehensive State Hydrogen Plans

Comprehensive plans – also referred to as vision, roadmap or blueprint plans – provide an outline of goals and recommendations for state policy. These frameworks construct plans for public-private partnerships and lay out an overall strategy for implementation. Innovation is driven by private sector demand and nurtured in academic and private research and development. Government plays the role of ensuring that there are linkages among the various actors and fills in the gaps. Therefore, outlining an overall strategy is vital in ensuring efficiency and success. The aforementioned 2004 report, “New Jersey: Opportunities and Options in the Hydrogen Economy” and subsequent stakeholder seminars, focus sessions and meetings hosted by the New Jersey Hydrogen Learning Center have provided the groundwork for a comprehensive New Jersey hydrogen plan. In total, 16 states have written comprehensive plans since 2001. See Appendix A for the complete list and titles of each plan. Figure 3 shows the number of hydrogen roadmaps or planning reports that were written each year between 2001 and 2009. After the National Energy Policy was released in 2001, there was an increase in the number of roadmaps written by the States. A few states passed legislation citing a need for these roadmaps (not shown); though in many cases no document was ever written. Some examples are South Dakota, and Minnesota. After the Energy Policy Act of 2005, there was a dramatic decline in the number of states pursuing hydrogen policy planning. One possible reason is that the states that had an interest in hydrogen energy began the process quickly after 2002/2003 and the states that were not interested did not pursue a roadmap. A sampling of state roadmaps are discussed in the remainder of the section. 
Figure 3:  National and State Hydrogen plans between 2001 and 2009 [image: image3.emf]0
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California’s Hydrogen Blueprint Plan was released in March of 2005 and called for the implementation of Governor Schwarzenegger’s 2004 “California Hydrogen Highway Network”. The plan called for a phased approach to infrastructure development and vehicle deployment. The blueprint emphasized the following as benefits: energy diversity, security, environmental, economic development and education (State of California, 2008). In addition, the blueprint addressed the need for renewable hydrogen as part of the California strategy by recommending a renewable portfolio standard for hydrogen production. The standard was meant to parallel the renewable electricity production standards and recommended a requirement that 20% of hydrogen should be produced by renewable sources, with percentages increasing over time (State of California, 2008). Although this plan primarily focused on hydrogen transportation, it also promoted stationary production research and development. The blueprint outlines funding, environmental goals, and implementation strategies. Current status of these various initiatives will be discussed in the individual topics below. 
 In October 2005, the New York State Energy Research and Development Authority (NYSERDA) released The New York State Hydrogen Energy Roadmap, a survey of resources, and a strategy for developing them into a hydrogen-based fuel economy for New York. The Roadmap, a three-phase, market-based transition strategy was drafted by three prominent research groups and was commissioned by NYSERDA, the New York Power Authority (NYPA) and the Long Island Power Authority (LIPA). The goal is for hydrogen to serve as a fuel for transportation and stationary power markets by 2020, displacing imported and polluting energy sources (NYSERDA, 2005). The Roadmap aims to ensure market readiness for hydrogen powered fuel cells, determine the primary resources that are suitable for production and delivery, foster research and development at universities and collaborative activities with industry, and develop policies and incentives that will accelerate hydrogen development and use, thereby enhancing economic development in the state (NYSERDA, 2005).
In July 2003, Florida launched a statewide “H2 Florida” program. The goals of “H2 Florida” are to spur economic growth; stimulate corporate investment; demonstrate hydrogen energy technologies; increase energy security and independence; reduce greenhouse gas emissions; provide funding for research and development of fuel cells, storage facilities, grid optimization, and production; and establish public-private partnerships. In March 2005, the state produced the Florida Accelerated Commercialization Strategy to identify realistic actions and options for business and government to establish the state as a leader in hydrogen technology commercialization. The objectives were to provide recommendations to optimize the business climate for hydrogen technology leadership; demonstrate the viability and accelerate the commercialization of hydrogen technologies; stimulate growth and investment in the hydrogen technology sector; and establish Florida as an early market for commercially viable hydrogen and fuel cell products (Florida Department of Environmental Protection, 2005). 
IV. Hydrogen and Transportation 
The biggest perceived barrier to the commercialization of hydrogen transportation systems is the lack of infrastructure supporting fueling and transport. This problem, commonly referred to as the “chicken and egg” dilemma, can be minimized by initially focusing on fleet and stationary applications. Additionally, many states encourage public-private partnerships and tax incentives to assist in the viability of hydrogen vehicles and the fueling stations. Public perception of safety issues is another key aspect and can be addressed through hydrogen-specific siting standards and the public outreach. A primary reason for encouraging the use of hydrogen transportation is the potential for significant air-borne emissions reduction and coordinated policies that mandate a reduction in emissions and encourage the use of alternative energy vehicles can assist in attaining emissions reduction goals. Unlike oil, hydrogen is a domestically-produced source of energy and energy security and independence is the other key reason for pursuing hydrogen for use in transportation. 
IV-A. Hydrogen Fueling Infrastructure
There are three notable clusters of hydrogen fueling stations, one in Michigan where the major automobile manufacturers are located and two in the main population centers of California where many hydrogen initiatives are currently underway. There are several stations located at universities and government facilities, which are associated with fleets. Figure 4 shows the hydrogen fueling stations operating as of January 1, 2008 (United States Department of Energy, 2008). 

Figure 4: Location of Hydrogen Refueling Stations
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California is a leader in hydrogen energy policy, specifically policy regarding transportation. Governor Schwarzenegger’s 2004 Executive Order, “California Hydrogen Highway Network” designated 21 interstate highways as a hydrogen highway and emphasized near and medium term hydrogen Research and Development plans: phase 1, from 2005-2010, set a goal for 50-100 stations and 2,000 vehicles; phase 2, contingent on the completion of phase I, aims for 250 stations and 2,000 vehicles; and phase 3 sets a goal of 20,000 hydrogen vehicles.  Together, phases 1, 2 and 3 are expected to cost the state $53.4 million. The environmental targets of the plan included a 30 percent reduction in greenhouse gas emissions, a goal that 20 percent of the total resources used in the production of hydrogen from renewable resources, and aggressive requirements for criteria and toxic pollutants (California Hydrogen Highway Network, 2008). In 2005, $6.5 million in funding was allocated to the Air Resources Board (ARB) for state-sponsored hydrogen demonstration projects. The funding helped build three new hydrogen stations to meet the state’s 2004 Hydrogen Blueprint Plan’s environmental targets. The funding was also intended to allow the state to procure hydrogen-powered vehicles and shuttle buses.  Another $6.1 million was included in the 2006/2007 state budget and another $6.5 in the 2007/2008 budget for the continued development of hydrogen stations and for funds to match federal funding to bring hydrogen buses to California. The ARB awarded $7.6 million for three new stations in 2008; including a station at the Orange County Sanitation District that will dispense 100% renewable hydrogen produced from digester gas from waste water utilizing a molten carbonate fuel cell
 (California Hydrogen Highway, 2008). As of January 2009, the state continues to fund stations (the ARB recently released a $7 million grant solicitation for additional fueling infrastructure), cars and shuttle and transit bus projects. However, only 29 fueling stations have been completed at a cost of $27 million; they are clustered in the Bay Area and the Los Angeles metropolitan area. It is estimated that only 200 hydrogen vehicles are using California roads. However, in recent months, car companies, most notably GM and Honda, have announced plans to lease several hundred additional hydrogen vehicles (State of California, 2008 and California Fuel Cell Partnership, 2007).  
New York currently has one operational fueling station in White Plains and plans for several additional projects. Ground-breaking for the state’s most recent fueling station project took place in mid-February 2009. The $2-million fueling station will be located in Hempstead on Long Island and will dispense three types of fuel: pure hydrogen, compressed natural gas and a blend of hydrogen and natural gas. The station will include a monitoring system that will collect data on vehicle performance and will help officials determine the commercial viability of hydrogen. NYSERDA contributed $900,000 and the utility company National Grid gave $50,000 for the project. National Grid will own and operate the station for the first three years in order to take advantage of the alternative fuel tax breaks available for businesses and fund the project. The town will take over after three years (Smith, 2009). 
In March 2005, Governor Jeb Bush broke ground on Florida’s hydrogen highway program, similar in mission to California’s project. The project was initially focused on building infrastructure between Orlando and Tampa. It was launched during the ground breaking of the first fueling station, which opened in 2007. The program’s initial vision was to create a “hydrogen hub” consisting of fleets of buses and several refueling stations in Central Florida in attempt to demonstrate and accelerate commercialization of hydrogen (Florida Department of Environmental Protection, 2007).  However, the plan did not amount to much action. In 2008, a study was completed by several university researchers that outlined a proposal for a hydrogen rental car fleet to serve the greater Orlando-area. The researchers determined that three stations – an existing station and two new stations – could serve well over half of the rental car market in the area.  This plan takes advantage of Orlando’s tourism localized industry; because rentals are typically used within a small radius of Orlando, a fleet of hydrogen rental vehicles could serve as an alternative for the standard fleets (Lines, et al., 2008). 

In New Jersey, the Alternative Fuel Infrastructure Rebate reimburses local governments, state colleges and universities, school districts, and governmental authorities for 50% of the cost of purchasing and installing refueling infrastructure for alternative fuels. The rebate is for up to $50,000 and eligible fuels include natural gas, propane, electricity, ethanol (E85), and hydrogen (New Jersey Office of Clean Energy, 2009). New Jersey is a prime location – due to the state’s metropolitan areas and density - for a future private leasing program, hydrogen fleet demonstration projects and a cluster of fueling stations. Fleets, generally commercially- or government-owned, have defined routes of travel, and are stored and fueled at central locations. Therefore, they are prime targets for hydrogen demonstration applications. Infrastructure costs have hindered past projects, which is why focusing on dense areas with a critical mass of people, money and commercial and government interest is key. 
IV-B. Vehicles and Emission Standards

As the nation’s most populous state and the largest market for motor vehicles, California has made airborne emissions reduction a priority. In 1990, the ARB mandated that, by 1998, 2% of all major automaker’s fleet sales in California be comprised on Zero Emission Vehicles (ZEV) and by 2003 the number was set at 10% of sales. Subsequently, the state modified the rules to give credits to other qualifying near zero emission technologies to include Partial Zero Emission Vehicles (PZEVs) and Advanced Technology Partial Zero Emission Vehicles (ATPZEVs), in order to meet the goals.  PZEVs meet the Super Ultra Low Emission standards and have zero evaporative emissions from its fuel system. ATPZEVs are PZEV’s with better fuel efficiency. Additionally, in 2006, the ARB developed a joint plan with the California Energy Commission to spend $25 million for the purposes of incentivizing the use and production of alternative fuels including zero emission fuels. 
ZEVs that are sold, rented, or leased in New Jersey are exempt from state sales and use tax via the ZEV Tax Exemption. This exemption is not applicable for PZEVs, including hybrid electric vehicles. Also, beginning January 1, 2009, New Jersey will implement the California Low Emission Vehicle (LEV) program, including the ZEV requirement. Upon implementation, the Department of Environmental Protection will allow manufacturers who have sold or leased qualified LEVs between January 1, 1999, and December 31, 2008, to earn and bank vehicle equivalent credits. Such legislation pushes car companies to focus research and development efforts on alternative energy vehicles (New Jersey Department of Environmental Protection, 2005).
Emission standards in the US are managed by the Environmental Protection Agency; however, California has more stringent vehicle emission standards. The District of Columbia and 12 states
, including New Jersey, enacted legislation based on California’s laws. The greenhouse gas emission section of California’s standards was challenged by a federal government during President Bush’s administration. However, President Obama’s administration has made moves to end this court challenge and move forward on the California’s application to require stricter standards (Broder, 2009). 
IV-C. Hydrogen Vehicle Fleets

California Statute 43810, signed into law in 2005, created the California Energy-Efficient Vehicle Group Purchase Program in the Department of General Services to encourage the purchase of energy-efficient vehicles by local and state agencies through a group-purchasing program that uses the purchasing leverage of state and local agencies to lower the purchase prices of the vehicles. The ARB adopted the California Urban Bus Fleet Rule in 2000, requiring older diesel bus engines and vehicles fueled with methanol, natural gas, liquefied petroleum gas and petroleum to be retrofitted or replaced with cleaner technologies, including hydrogen fuel cells. In addition, the Bay Area Air Quality Management District’s Vehicle Incentive Program offers incentives of $1,000-$5,000 to public agencies that purchase Alternative Fuel Vehicles (AFVs) (California Environmental Protection Agency, 2009). 
The New York State Clean Cities Challenge awards funds to members of New York's Clean City organizations to acquire AFVs and/or refueling infrastructure. Through 2007, credits were available for 50% of the cost of installation of clean-fuel vehicle refueling property. The Clean-Fueled Bus Program provides funds to state and local transit agencies, municipalities, and schools for up to 100% of the incremental cost of new alternative-fuel buses. (New York State Energy Research and Development Authority, 2004). In Massachusetts, Senate Bill 2220 (passed in 2005) requires that 5% of all new state agency fleet vehicles be hybrids or run on alternative fuel (including hydrogen), with 50% of the state fleet reliant on alternative fuels by 2010 (The Commonwealth of Massachusetts, 2007). 
New Jersey has developed some policies relating to fleets that are similar to those discussed above.  The Low Emission or Alternative Fuel Bus Acquisition Requirement states that all buses purchased by NJ Transit must either be equipped with improved pollution controls that reduce particulate emissions or be powered by a fuel other than conventional diesel. These alternatives include compressed natural gas vehicles, hybrid electric vehicles, fuel cell vehicles, vehicles operating on biodiesel or ultra low sulfur fuel, or vehicles operating on any other bus fuel approved by the U.S. Environmental Protection Agency. New Jersey’s Alternative Fuel Vehicle Rebate Program offers rebates to local government entities that convert vehicles to operate on alternative fuels or purchase original equipment manufacturer (OEM) alternative fuel vehicles. The rebate amounts vary from $2000 to $12,000 depending on the type and size of vehicle.
IV-D. Hydrogen Facility Siting Standards
Siting standards for hydrogen production, storage and fueling stations are important for insuring safety and for gaining public approval of hydrogen fuel. The US Department of Energy Hydrogen Program has hydrogen guidelines that help local permitting officials deal with proposed hydrogen fueling stations, fuel cell installations for telecommunications back up power and other hydrogen projects. The standards are designed to improve safety by reducing the probability of an unintentional release of hydrogen, the consequences of an accident if there is a release and the severity of a hydrogen-related fire (Department of Energy, 2009). Michigan is the only state that has passed such hydrogen-specific guidelines. On May 1, 2008, Michigan’s rules regarding storage and handling of gaseous and liquefied hydrogen systems went into effect. Promulgated pursuant to the Fire Prevention Code, the rules are the result of collaboration between local fire chiefs, industry experts, and other stakeholders. Florida has recognized the importance of standardized permitting and siting. The Siting Coordination Office managed the interagency review and certification or licensing of facilities including hydrogen transportation infrastructure. The state’s One-Stop Uniform Hydrogen Siting Program aims to propose a comprehensive plan in conjunction with local fire marshals. Additionally, California’s Hydrogen Blueprint Plan also calls for the development of safety standards, building codes, and emergency response procedures for hydrogen fueling stations and vehicles. On December 31, 2008, Minnesota submitted a proposal for uniform codes and standards; the report is awaiting review.   
Siting standards have a positive impact on public awareness and acceptance of hydrogen. Increasing public awareness about the viability and safety of hydrogen will be imperative moving forward. In July 2006, the New Jersey Hydrogen Learning Center hosted a Hydrogen and Fuel Cells Codes and Standards Workshop for local officials. The workshop continues to be offered through the Center for Government Services at Rutgers University. However, as of March 2009, the state does not have siting standards. 
V. Hydrogen Fuel Cells
Fuel cells provide electricity in a manner similar to a battery. However, unlike a battery, a fuel cell can continue to provide energy for as long as fuel is present. There are several different types of fuel cells and the properties for each type dictate the appropriate use. Fuel cells can be used for stationary applications, transportation, distributed generation units, combined heat and power units, and residential and industrial applications. 

The California Stationary Fuel Cell Collaborative (CaSFCC) focuses on the commercialization of stationary fuel cells in the state. This public-private partnership is designed to advance the deployment of fuel cell technologies as a means of reducing or eliminating air pollutants and greenhouse gas emissions, increasing energy efficiency, promoting energy reliability and independence and helping the state realize a sustainable energy future. Members include automotive manufacturers, energy providers, government agencies, fuel cell technology companies and transit agencies. Through collaboration, the members share what they have learned, develop common practices and prepare California communities for hydrogen-powered fuel cell companies. Projects that CaSFCC collaborated on include: a one megawatt fuel cell power plant at Cal State Northridge – the single largest fuel cell power plant at any university in the world; a fuel cell used to light the California state capital’s holiday tree; and the installation of a fuel cell and micro turbine cogeneration system at TST, Inc. in Fontana, California in October 2006 (California Stationary Fuel Cell Collaborative, 2007). 
The Connecticut Hydrogen-Fuel Cell Coalition, administered by the Connecticut Center for Advanced Technology (CCAT), is comprised of representatives from the state’s fuel cell and hydrogen industry, labor, academia, government and other stakeholders. CCAT and the Connecticut Hydrogen-Fuel Cell Coalition work to enhance economic growth through the development, manufacturing, and deployment of fuel cell and hydrogen technologies and associated fueling systems in the state (Connecticut Hydrogen-Fuel Cell Coalition, 2007). In a 2006 state legislative session, the Connecticut General Assembly passed legislation which directed the Department of Economic and Community Development to contract CCAT to develop a Plan for Fuel Cell Economic Development. The plan addresses the market conditions for fuel cell and hydrogen technology in Connecticut and was written in conjunction with fuel cell manufacturers, academic institutions, government agencies, nonprofits, utility companies and other associated businesses. 
In New York, fuel cells are eligible for funding under NYSERDA’s $mart Peak Load Reduction Program which is aimed at reducing peak electric demand in the state (New York State Energy Research and Development Authority, 2009). Executive Order 111, issued by the governor in 2001 and administered by NYSERDA, mandated that state agencies and other affected entities with responsibility for purchasing energy increase their purchase of energy generated from technologies including fuel cells.  The order mandated that the agencies purchase sufficient quantities of energy from these technologies so that 10% of the overall annual electric energy requirements of buildings owned, leased or operated be met through these technologies by 2005, increasing to 20% by 2010.
In addition, New York tax law allows a credit for the purchase and installation of residential fuel cell electric generating equipment. The credit is 20% of the qualified fuel cell electric generating equipment expenditures for the purchase and installation of the equipment. The Green Building Tax Credit Program targets buildings of various uses that are larger than 20,000 square feet and is scheduled to provide $50 million in tax credits to taxpayers from 2005 to 2009. The Fuel Cell component of this green building program requires that the fuel cell be a qualifying alternate energy source; 30% of the capitalized cost of each fuel cell is eligible for the tax credit (New York State Department of Environmental Conservation, 2009). New York has several funding programs that support hydrogen production, including fuel cells; these programs are outlined in the production section of this paper.
Introduced in 2002, the Ohio Fuel Cell Initiative is a $103 million effort to promote fuel cell technologies in the state. The initiative is part of the Third Frontier Project, a $1.1 billion job creation program to create jobs and bring new products to market. Included in the initiative is: $15 million to help Ohio's fuel cell companies make strategic capital investments that will create or retain jobs for Ohio citizens; up to $60 million in federal volume cap for tax exempt financing of qualified, small issue projects over three years; a loan program to provide interest reduction up to 50% of the market rate on eligible energy efficiency costs; up to $13 million over three years to help with fuel cell research and development; $2 million over three years to develop coal gasification and hot gas cleanup technologies that could provide a clean gas hydrogen supply for fuel cells; and $3 million over three years to assist Ohio's fuel cell companies to train workers. The initiative was originally a three year effort but was expanded to 2008 after its initial success. Some of these successes include funding the successful private-public partnership, the Wright Fuel Cell Group and providing funding to Mound Technical Solutions who developed, manufactured and marketed a modular Comprehensive Fuel Cell Test System (Energy Optimization News, 2005.)

In late 2004, Ohio released the Ohio Fuel Cell Roadmap, a five-year strategic guide to maximize the involvement of Ohio companies in the fuel cell industry. Edison Materials Technology Center Fuel Cell Group has developed a database describing the supply chain for fuel cells and the associated hydrogen infrastructure in Ohio. The intent is to establish an on-line forum where fuel cell developers, system integrators and prospective component manufacturers can assess their potential roles in the fuel cell supply chain, present their respective credentials, and be linked to possible consumers of their goods and services. The database was created with funding support from an Ohio Department of Development grant and in affiliation with the Ohio Fuel Cell Coalition (Ohio Department of Development Technology Division, 2004). The Ohio Fuel Cell Coalition is a group of industry, academic, and government leaders working collectively to strengthen Ohio’s fuel cell industry and to accelerate the transformation of the industry to global leadership in fuel cell technology and applications. 

In September 2004, the New Jersey Board of Public Utilities adopted final rules that substantially increased the types and size of systems eligible for interconnection. Fuel cells powered by renewable fuels are eligible under these rules. The provisions included allowing systems up to 2MW in capacity to be eligible for net metering and allowing interconnection to networks (New Jersey Office of Clean Energy, 2009).
The New Jersey Hydrogen Learning Center has an education module and networking sections of its website intended to create dialogue and share information among stakeholders. Coordinated partnerships create efficiencies in bringing viable products to market, as described above with reference to fuel cells. Private investment, backed by public support, including tax breaks, enables the risks of this new technology to be shared.  Public investment strategies can earn a favorable return on investment for state economic development. Such organizations can also suggest strategic plans to the state government, such as in CCAT in Connecticut.  Coordinated fuel cell projects create visibility, and promote public awareness and acceptance. 
VI. Advanced and New Hydrogen Technologies
Advancing existing and creating new technologies is necessary in order to attain renewable, low cost and safe hydrogen fuel. Hydrogen will only be a viable energy alternative to oil and other unsustainable sources if cost is reduced and renewable production methods are developed. Research and development of new and existing technologies including coal gasification, co-firing with coal and biomass and off-shore wind and solar with hydrogen storage is necessary in necessary in order to move towards the commercialization of hydrogen energy. As the state moves toward a lower carbon future with more energy independence some of these technologies may play a role.
California has several programs that support research and development of new technologies. The California Public Interest Energy Research Program supports energy R&D projects that will help improve the quality of life in California by bringing environmentally safe, affordable and reliable energy services and products to the marketplace. The program awards up to $62 million annually with approximately 5-10% of the annual budget allocated for stationary fuel cell activities. The Energy Innovations Small Grant Program provides up to $75,000 to small businesses, non-profits, individuals and academic institutions to conduct research that establishes the feasibility of new, innovative energy concepts, including fuel cells. Finally, Clean Transportation funding grants are awarded to projects that result in direct and tangible reductions in air pollution from motor vehicles in the South Coast Air District area. Historically, project categories have included clean fuel infrastructure and clean vehicle programs, such as AFVs and trucks, electric vehicles, and/or alternative fueling station, and the development of AFVs and parts. 

Florida's Hydrogen Energy Technologies Act, a legislative proposal focusing on hydrogen energy technologies and incentives was passed in May of 2005 with funding of $6 million in 2005 and funding of $15 million in 2006, consisting of $12.9 million to test and demonstrate hydrogen technology and $2.1 million in new tax incentives. The “Florida Hydrogen Energy Roadmap”, part of the technologies act, calls for financial incentives, expanded demonstration projects, and a uniform siting standard for businesses that invest in hydrogen in Florida. By early 2005, hydrogen technology companies had already received $3 million in state grants, $7.6 million in federal funding and are eligible for tax incentives under Florida’s “Qualified Target Industry” designation (Florida Department of Environmental Protection, 2007). Florida has designated the hydrogen technology industry as a “Qualified Target Industry” (QTI), providing tax refunds for companies that create high wage jobs in the hydrogen industry (Florida Department of Environmental Protection, 2007). 
Formed in 2004, the Florida Hydrogen Business Partnership is comprised of hydrogen technology developers, fuel and power producers, major energy consumers and state agencies. The group has developed a strategy for hydrogen business development in the State, “Florida’s Accelerated Commercialization Strategy for Hydrogen Energy Technologies", which mirrors the proposed Florida Hydrogen Energy Technologies Act. Recommendations include development of public-private partnerships, a streamlined siting process, specific tax incentives and a diverse portfolio of demonstration projects. (Florida Department of Environmental Protection, 2007)
The Michigan NextEnergy Authority (MNEA) was created by the state legislature to promote the development of alternative energy technologies and to provide tax incentives for business activities and property related to the research, development, and manufacturing of those technologies. Launched in 2002, NextEnergy is a 501(c)(3) nonprofit organization with a mission to become one of the nation's leading catalysts for alternative and renewable energy. Their Detroit-area campus acts as a large R&D center with research laboratories, testing and validation platforms and conference and demonstration areas (NextEnergy, 2008). As example of a successful NextEnergy project is a project in which the center collaborated with the US Department of Defense to develop an Electrical Power Control and Conditioning module that manages the power quality of both generating assets and downstream loads. This module can manage electric power from a variety of sources including fuel cells. (NextEnergy, 2008). 
Xcel, AEP and a coalition of other utilities operating in Michigan filed interconnection rules with the Public Service Commission (PSC) in March 2004, which includes fuel cells under the definition of “generation”. Net metering is open to all renewable energy source electric generating technologies. In October 2005, the PSC approved a request by Detroit Edison to allow net metering to customers with fuel cells and Stirling engines "that have the potential of becoming hydrogen-enabling technologies, regardless of the fuel they use to generate electricity” (State of Michigan, 2009). DTE Energy developed and operates a hydrogen-based power park capable of delivering approximately 500 kilowatt-hours/day of environmentally friendly electricity. 
The Michigan Economic Development Corporation (MEDC), formed through an alliance with the state and local communities and agencies, is the official resource for businesses in the Michigan.  MEDC research and funding has a strong technology focus that includes alternative energy. Hydrogen and fuel cell-related activities include: a fuel cell report, fuel cell grant funding, SmartZones and the 21st Century Jobs Fund.  SmartZones are distinct geographical locations where technology-based firms, entrepreneurs and researchers locate in close proximity in order to be able to promote collaboration and the resource sharing. There are 15 designated SmartZones in Michigan. The state’s 21st Century Jobs Fund intends to spark new investment, creating high-tech companies and jobs in the areas of: lfe science, alternative energy, advances automotive, manufacturing and materials, and homeland security and defense (Michigan Economic Development Corporation, 2009). On September 18, 2008 Michigan legislators from both the House and the Senate have passed the State’s first comprehensive energy plan (Senate Bill 213, House Bill 55214) including Renewable Portfolio Standards for Michigan set at 10% (electricity from renewable resources including hydrogen) by year 2015. The bill is awaiting the governor’s signature (NextEnergy, 2008).
New Jersey had two programs related to research and development that are no longer accepting applications. The Renewable Energy Advanced Power Program provided a competitive incentive and financing program that substantially accelerates the deployment of distributive renewable electricity generation in New Jersey. The program was designed to provide seed grants and access to capital in order to make renewably-powered electricity cost competitive with conventional power plants. New Jersey's Renewable Energy Business Venture Assistance Program provided grants and recoverable grants for the development of businesses, technologies, services and market infrastructure in support of the state's renewable energy industry. Eligible technologies included renewably-fueled fuel cell and renewably-generated hydrogen. The program budget was approximately $5 million and individual awards ranged from $50,000 to $500,000 with a 25% cost-share requirement (New Jersey Office of Clean Energy, 2009). More information on both programs is available on the Clean Energy Program website. 

New Jersey is at the forefront of research and development spending and technological innovation. The state is home to college and universities that excel in academic research. With private and public partnerships and tax incentive and loan programs, the state has the capacity to be an incubator for hydrogen technology advancement. One example of a successful partnership in the state is the New Jersey Corporation for Advance Technology (NJCAT). NJCAT is a private-public partnership that pools research and resources to promote the development of new technologies. Such organizations could focus on producing hydrogen from renewable sources. New Jersey has an advantage due to its strong technology industry. Combined technology and market development programs have the potential to thrive in the state. 
VII. Hydrogen Production 
In order to use hydrogen as a fuel source, it needs to be separated from the other elements that it is bonded to (such as oxygen or carbon.) There are four primary considerations when discussing hydrogen production: the process used (electrolysis, reformation, etc.); the source of the hydrogen (water, fossil fuels, biomass, etc.); the source of the power in the process (nuclear, renewable energy, grid electricity, etc.); and the byproducts of production (emissions, nuclear waste, etc.). While economics and market forces guide what forms of hydrogen production will be used, existing policies and new initiatives will create the rules under which the market operates. 
California’s 2004 Hydrogen Blueprint Plan recommends a Renewable Portfolio Standard for hydrogen production that would parallel the standard for renewable electricity production and incentives to encourage the development of renewable sources of energy for hydrogen production. In 2005, the legislature required that the California Energy Commission develop and adopt a state plan to increase the use of alternative fuels by June 2007.  Executive Order S-06-06 in May 2006 established targets to increase the production and use of bioenergy, including hydrogen. The California ARB is to develop regulations for the production of hydrogen as a transportation fuel. The regulations will encompass standards for renewable energy, criteria pollutants and greenhouse gases.

The California Energy Commission’s (CEC) Emerging Renewables Program provides rebates to residential, institutional, commercial, agricultural and industrial consumers who install qualifying renewable energy systems. The California Consumer Power and Conservation Financing Authority offers below-market rate loans to manufacturing companies for the purchase and installation of renewable energy systems, energy-efficient equipment or on-site clean distributed generation systems. Financing of $500,000 to $10 million is available to companies that install fuel cells and other technologies. The Self-Generation Incentive Program, operated through the California Public Utilities Commission, provides rebates for the purchases of advance power technologies. The California Energy Commission’s Research and Development Division supports the research, technology development and demonstration of new technologies for generation of electricity, electricity demand-side management and natural gas. Programs include the California Public Interest Energy Research Program and Energy Innovations Small Grant Program.
Regulating the production and delivery methods of transportation hydrogen is an important step in creating environmental standards for hydrogen. California’s Senate Bill 1505 requires the ARB to develop regulations that will require that hydrogen production and delivery result in lower emissions of pollutants and greenhouse gases. It also requires that standards be enacted that ensure that a percentage of hydrogen be made from renewable resources. As of January 2009, this legislation remains up for debate (there has been a delay due to ambiguity with the definition for renewable resources) (California Hydrogen Highway Network, 2008). 
In 2000, the Hawaii legislature passed a resolution to conduct a feasibility study to assess the potential for large-scale use of hydrogen, fuel cells and renewable energy in the state. The final report, "Nurturing a Clean Energy Future in Hawaii" (Hawaii Department of Business, Economic Development & Tourism, 2009) was completed in 2001 and revised in 2004. The “Energy for Tomorrow” bill was signed into law in June 2006, promoting energy self sufficiency by increasing incentives for residents and businesses to adopt renewable technologies. The bill included long-term strategic plans for the deployment of technologies and infrastructure and a stated movement towards a state hydrogen economy.  (Hawaii Natural Energy Institute and Sentech, 2002). Hawaii has received several million dollars in federal funding for hydrogen research, development and demonstration projects. Most of the money has gone to the Hawaii Natural Energy Institute (HNEI) at the University of Hawaii Manoa campus and the Natural Energy Lab of Hawaii Authority. HNEI continues to conduct research aimed at developing technologies for renewable hydrogen production through direct solar splitting of water, biological techniques and gasification of biomass. HNEI has a separate program that focused on the development and testing of PEM fuel cells (Hawaii Natural Energy Institute, 2008).
New York has invested significantly in hydrogen production research and development. In 2004, NYSERDA and the New York Power Authority (NYPA) made available $1.5 million in funding for hydrogen technology demonstration projects in the areas of hydrogen production, storage, distribution, and utilization. In October 2006, New York’s governor announced plans for one of the world’s largest hydrogen projects, using Western New York’s hydropower resources to produce hydrogen for use in hydrogen-fueled work and passenger vehicles and transit buses. In 2006, the New York Power Authority's Trustees authorized up to $21 million for the hydropower-to-hydrogen project (Green Car Congress, 2006). In early 2007, NYSERDA  announced 11 project contracts to develop and demonstrate new fuel uses for hydrogen - the $2.88 million in NYSERDA funding aimed to generate nearly double that amount in investment and raise the potential for new jobs in areas all across upstate New York. Funded projects include developing novel materials for use as hydrogen fuel cell components and a $1.29 million project to develop hydrogen powered forklifts for safe, efficient indoor operation. (NYSERDA, 2007). The H2 Pump project aimed at developing a 3-in-1 hydrogen pump to separate, pump and compress hydrogen through an electrochemical process, thus avoiding the traditional, high energy-consumptive methods of gas separation, and mechanical pumping and compression. The pump was developed and has been in operation for over a year. In fact, the project proved so successful that NYSERDA awarded an additional grant to the company in 2008. In January 2008, the Raymond Corporation announced that hydrogen fuel-powered lift trucks were implemented in real applications. According to their research, “hydrogen fuel cell trucks maintain comparable performance while significantly reducing refueling time” (Plant Engineering, 2008).  
In New Jersey, the Clean Energy Rebate Program, a customer-sited renewables rebate program, includes fuel cells as an eligible technology. The program is financed through the “Societal Benefits Charge” and is available to homes, businesses, institutions and non-profit facilities. Also, the Combined Heat and Power Program offers qualifying customers, contractors, and energy service companies incentives to purchase and install various types of CHP units. To qualify, the customer's facility must be located in New Jersey, and the customer must purchase electricity from the utility grid.  Fuel cells not fueled by Class I renewable fuel qualifies for a $4.00/W incentive not to exceed $1 million per applicant. Finally, like many other states, New Jersey has Renewable Portfolio Standards that include fuel cells as a Class I renewable energy. The current RPS states that by 2020, 20% of electricity delivered to New Jersey customers must be Class I renewable energy (New Jersey Office of Clean Energy, 2009).

In October 2008, Governor Corzine outlined a plan for the state to invest nearly $1 billion in energy efficiency and renewable energy, creating new green jobs and furthering technology investment in New Jersey. The $1 billion private-public investment has the potential to drive alternative energy research and development in the state, including hydrogen (Corzine, 2008). New Jersey has rich educational resources available to participate in hydrogen production research and development programs. Natural gas should be thought of as a transition fuel; however long-term efforts will need to be focused on renewable sources. Back-up power applications are another area which early market production can be focused.  
VIII. Conclusion
A wave of federal government interest, notably President Bush’s 2003 State of the Union address announcing a $1.2 billion Hydrogen Fuel Initiative, resulted in reactions from state policymakers and subsequent state laws, plans and policies aimed at increasing hydrogen funding, research, technology development and short and long term strategies. However, much of this interest faded and funding diminished, are there were, subsequently, limited developments in hydrogen state policies from 2006-2008. With the election of President Obama in November 2008, there was a immediate renewed interest on the national level in “alternative” energy, both as a possible field suitable for job creation and as a means towards a sustainable and energy independent future. The faltering car industry needs an overhaul and alternative energy vehicles, including those using hydrogen fuel cells, appear to be a potential focal point for the failing American car companies. The recent auto bailout provides billions of dollars in funds that are available for alternative energy vehicles, including hydrogen cars. An increased awareness on the environment and the unstable global oil economy emphasize the need to pursue several solutions to the energy crisis. With these social, economic and the environmental factors as a backdrop and a new administration in office, the stage is set for potential funding and interest in hydrogen on the national level. Hydrogen may not be a primary focus of the federal energy policy, as it was during the Bush administration; however, there will be significantly more funding and attention towards alternative energy during the Obama administration. In fact, billions of dollars in funding that was outlined in the February 2009 stimulus package applies to areas that could potentially be used by private and/or public entities for hydrogen research and development. The energy crisis is severe enough that multiple solutions need to be addressed. As David Goldston, Former Chief of Staff of the U.S. House Committee on Science,  discussed during a February 2009 Hydrogen Learning Center symposium, funding for “hydrogen will be a smaller slice of a significantly larger pie” (Goldston, 2008).
Appendix A: US and State Hydrogen Plans
The following table shows US and State Hydrogen Plans that have been written since 2001:

	State
	Title
	Year

	Alaska
	Long Term Energy Plan to Enhance Alaska’s Economic Future
	2003

	California
	California Hydrogen Blueprint Plan
	2005

	Connecticut
	Fuel Cell Economic Development Plan Hydrogen Roadmap
	2008

	Florida
	Florida’s Accelerated Commercialization Strategy for Hydrogen Energy Technologies
	2005

	Hawaii
	Nurturing a Clean Energy Future in Hawaii:
Assessing the Feasibility of the Large-Scale Utilization of Hydrogen and Fuel Cells in Hawaii
	2002

	Michigan
	Positioning the State of Michigan as a Leading Candidate for Fuel Cell and Alternative Powertrain Manufacturing
	2001

	Montana
	Montana Vision 20/20
	2003

	New York
	New York State Hydrogen Energy Roadmap
	2005

	New Jersey
	New Jersey: Opportunities and Options in the Hydrogen Economy
	2004

	New Mexico
	A New Mexico Hydrogen Cluster Opportunity Assessment
	2004

	North Carolina
	The North Carolina Fuel Cell Alliance 
Inaugural Meeting Summary Report 
	2004

	Ohio
	Ohio’s Fuel Cell Roadmap
	2004

	South Carolina
	The South Carolina Hydrogen Economy: Capitalizing on the State’s R&D Assets
	2005

	Texas
	Accelerating the Commercialization of
Fuel Cells in Texas
	2002

	Texas
	Texas Hydrogen Roadmap 
	2009

	United States - Federal 
	National Hydrogen Energy Roadmap
	2002

	Virginia
	Building a Hydrogen Economy in Virginia:
Suggested Strategies
	2006

	West Virginia
	Energy Roadmap Workshop on Hydrogen
	2003
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� The “chicken and egg” issue refers to the question: Which comes first, the car or the fueling station?


� Molten carbonate fuel cells use a ceramic electrolyte filled with carbon and salt and are best suitable for large stationary projects that require heating or cooling around the clock (Center for Energy, Economic & Environmental Policy, 2004).


� The 12 states that followed California’s lead are Arizona, Connecticut, Maine, Maryland, Massachusetts, New Jersey, New York, Oregon, Pennsylvania, Rhode Island, Vermont and Washington.
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