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Oversight: Solar Power in the City: Impediments and Opportunities

I. Introduction
     On Thursday, February 28, 2008 at 1 p.m., the Committee on Environmental Protection will hold an oversight hearing on the topic of Solar Power: Impediments and Opportunities. Invited to testify are officials from the Mayor’s Office of Sustainability and Long-Term Planning, Commissioner Emily Lloyd of the New York City Department of Environmental Protection, Suzanne Mattei, Regional Director of the New York State Department of Environmental Conservation, Robert Kulikowski of the New York City

Office of Environmental Coordination, Alan Steinberg, Regional Administrator of the Environmental Protection Agency, Region 2, Jason Babbie of NYPIRG, Robert Muldoon of the Sierra Club, Richard Kassel and Nathaniel Green of the Natural Resources Defense Council, Isabelle Silverman of Environmental Defense and many solar energy corporations among other organizations and entities.

II. Background     
     Energy shortages are by no means new in the history of modern man
 but most Americans trace their initial awareness of the issues surrounding fossil fuel consumption to the global oil shortages of the 1970s.
  It was then that policymakers apparently became aware that the limited supplies of imported fossil fuels would not indefinitely meet the rising energy demands of Americans.  In 1979 when then President Jimmy Carter installed solar panels on the roof of the White House West Wing he said “a generation from now, this solar heater can either be a museum piece, an example of a road not taken or…one of the most exciting adventures ever undertaken by the American people”.
  We all know what happened.  When oil prices stabilized, funding for research into alternative energy sources was significantly reduced and ultimately the solar panels did become museum pieces.

     Now, almost thirty years later, when the world has, arguably, reached a peak of oil extraction
 we once again stand at a crossroads faced with a decision.  We can decide to focus on alternative energy sources that are renewable and that result in reduced greenhouse gas emissions or we can make a choice that looks misguided in retrospect. 

     Our society and our planet need energy sources that can meet our demands—sources that are sustainable, affordable and that contribute to energy independence.  The sun has the potential to meet our global energy needs by a factor of 1500.
  The energy from forty minutes of solar radiation upon the earth is equivalent to global energy consumption for a year.
  The sun’s energy is widely distributed and could provide energy independence for a number of countries, in addition to our own, and for isolated areas off the grid.
  Solar energy is considered by many to be very desirable among renewable energy sources because it is almost pollution free
 and would reduce greenhouse gas emissions.  By contrast, our current energy consumption patterns leave us vulnerable to energy instability and climate change.
  

III. Solar Energy Systems
a. The Photovoltaic Process
     The Photovoltaic (PV) process to generate solar power uses individual solar cells aligned together to form a solar panel, covered by a thin sheet of glass, and includes a support structure, a collection system and an inverter to convert the direct current to alternating current. The PV panel rests on a structure, such as a rooftop or telephone pole. The energy that it generates by converting absorbed sunlight into electricity can be used in a wide variety of applications such as enabling roadside telephones, parking meters, street lights, traffic signals, recharging batteries and powering equipment. Photovoltaic energy is very environmentally friendly as it produces little waste.
 

Individual solar panels for private use remain costly even though the costs for photovoltaic systems have decreased by a factor of 50 over the past forty years.
  Research is being conducted in the United States and many countries to produce more affordable and effective solar panels for use by private businesses and residential homes.
 As a result costs can be expected to further decrease as a result of this research and due to increasing cumulative production.
 Experts in the field of photovoltaic technology believe that the United States could very well have sixty-nine percent of its electricity needs and thirty-five percent of its entire energy supply, including its transportation needs, met by solar energy by the year 2050.
 These experts contend that the technology and availability of the space needed to generate solar energy currently exists within the United States, particularly in the Southwest.  However $420 billion dollars in subsidies from 2011 to 2050 would be required to fund the infrastructure and make it cost competitive.

b. Concentrating Solar Power
    Concentrating Solar Power (CSP) is a new form of power generation similar to power generation using fossil fuels.  Often power plants use fossil fuels as a heat source to boil water.
  CSP uses the sun’s power as a heat source to heat a liquid that is used to boil water to produce electricity.
  The three types of CSP systems are parabolic-trough, dish/engine and power tower.
  
     Parabolic-trough systems concentrate the sun’s energy through long rectangular, curved mirrors, tilted towards the sun that focus sunlight on a pipe in the center of the trough that contains oil
. The hot oil boils the water in a conventional steam generator to generate electricity.
 

     A dish/engine system uses a mirrored dish that concentrates the sun’s heat onto a receiver that absorbs the heat and transfers it to fluid within the engine; the heat causes the fluid to expand against a piston or a turbine creating mechanical power.

     A power tower uses a large field of mirrors to concentrate sunlight onto a receiver; molten salt flowing through the receiver is used to generate electricity.
 Each type uses the sun’s heat to produce electricity on a commercial or utility scale.
 The National Renewable Energy Laboratory, in partnership with SunLab and the United States Department of Energy has set a goal of the installation of 1,000 megawatts (MW) of new Concentrating Solar Power (CPS) systems throughout the Southwest by the year 2010.
  The installations are focusing on the states of Arizona, California, Colorado and Utah.

IV. Solar Power as a Mitigation Measure for Climate Change
     There is a scientific consensus
 that the current extremes in climate with the associated global increases in greenhouse gases are primarily due to fossil fuel use.
 Flooding and sea level rise present the biggest threats to human society according to the Intergovernmental Panel on Climate Change
 but water resource management will also become more difficult due to climate change.
  The increasing temperatures will result in reduced water availability in the United States and have the potential to reduce hydroelectric power.

The United States emits 22% of worldwide carbon emissions.
 Within the United States, fossil fuel combustion accounted for 94% of CO2 emissions in 2005
.  Since 1990, total United States greenhouse gas emissions have increased by 16.3%.
 Although most scientists agree that the best case scenario for climate change will be disastrous
, uncertainty remains as to their relative impacts and how soon these impacts will be felt.
 Scientific uncertainty is not a good rationale for inaction
 and it would certainly be prudent to implement alternatives now to guard against “the more disruptive forecast possibilities”.
 
     As noted earlier, all energy production technologies result in some kind of environmental harm.  Even solar and wind energy pollute the environment to some extent. Solar energy panels are made of PV cells which are made of copper sulfide, cadmium sulfide and silicon.
  Using wind turbines can result in large numbers of birds
 being killed or injured because commercially viable wind farms must be situated in areas where the wind blows as frequently and as steadily as possible.
 These areas tend also to be major flyways for migratory birds.
  However there are those who believe that the harm caused by the hazardous substances used in manufacturing solar systems is being controlled by current technology and federal regulations.
 Better efforts to track the migratory flight patterns of birds or shutting down turbines during peak migration periods might reduce the number of birds caught in wind turbines.
 
     Wind energy is cost competitive with solar but the rate of its renewal is finite and in some respects, comparatively small.
 Wind power could lead to some non-negligible climatic effects.
  For example, increased drag produced by the turbines will change the speed and direction of prevailing winds and since these winds carry heat and moisture, can potentially alter climate over large areas.
  
     Hydropower is also cost competitive but the remaining unexploited resources are limited.
  Enhanced geothermal systems (EGS) harvest geothermal energy by extracting heat from high temperature rock to which water can be added through injection wells.
  Currently geothermal power is somewhat limited in its application to specific places in the western United States.
 Solar power has the advantage of scale and global distribution of the energy resource.
  Moreover, in comparison to fossil fuels, solar, wind and geothermal energy produce no emissions during power generation.
  
     Investing in renewable energies, generally, and solar energy in particular, could reduce greenhouse gas emissions and slow adverse effects from climate change.  Regardless of which of the suite of renewable energy technologies is selected, the redirection away from fossil fuels will require an investment of capital
  
     New York City has set an ambitious goal for addressing climate change.  Local Law 55 of 2007, the Climate Protection Act, requires New York City to reduce its greenhouse gas emissions due to city operations by three percent per year over the next ten years and requires the City overall to reduce its greenhouse gas emissions by one percent per year over the next ten years.  To accomplish these aims while growing, New York City may need to include some mix of renewable energy that is not fossil fuel.
V. Solar Power in New York City
     Clean, renewable solar power would appear to meet a significant portion of New York City’s need for energy that is cleaner, cheaper and provides greater energy security.  Growth in the solar power industry could also create jobs.
  New York has adequate solar resources to aggressively pursue an increased solar portfolio and has more sunshine than Germany which has already installed 3 Gigawatts (GW) of solar power systems.

     New York State was one of the first states to create a Renewable Portfolio Standard (RPS), as ordered by the Public Service Commission in 1994, which sets as a goal that at least 25% of electric energy used in the state be attributable to renewable resources by the end of 2013.
 As of 2007, 19% of the state’s electricity was generated from renewables but only a small percentage of that, statewide, was due to solar power.

     Most solar power installations in New York State have taken place with the assistance of three agencies, the New York State Energy Research and Development Authority (NYSERDA), the Long Island Power Authority (LIPA), and the New York Power Authority (NYPA).
 NYSERDA is responsible for the installation of more than 5 MW of systems while LIPA is responsible for the installation of 6.37 mw throughout Long Island.
  NYPA is responsible for the installation of 630 KW of installed capacity including the Gun Hill Bus Depot in the Bronx, numerous school districts, but none in New York City, P.S. 13 and 14 in Staten Island, the Bronx High School of Science, the New York Hall of Science and the Rikers Island Compost Facility.

     However over 90% of LIPA projects and over 80% of the NYSERDA projects have been residential.
 Larger commercial systems have not been offered the financial incentives such as rebates available to residential users and current legislation
 limits net metering to residential systems that are less than 10 kW.
  Net metering allows residential property owners or owners of small owner-occupied farms to install solar power generating systems, and in the event that they generate more solar power than they use, they receive a credit on the next electricity bill for the extra power that they generate.
  At the end of the year, if a net metering customer has a credit balance, the utility is required to promptly issue payment for the value of any remaining credit for excess electricity generated.

     New York State residents pay some of the highest costs in the nation for electric power and New York City could easily support as many as 15,000 MW of solar systems.
  Instead New York City has just 50 installations producing just 1 MW of solar generated electricity.

      New York’s Solar Roadmap, an initiative of solar industry and government leaders, has as its goal the creation of 2,000 megawatts of solar electricity in New York State by the year 2017.
 In order to help achieve this aim, NYSERDA provides many incentives to assist residents and businesses with the cost of installing solar energy systems. These are the incentives.
VI. Tax Incentives
There is a real property tax exemption for real property that contains a solar, wind, or farm waste energy system approved by NYSERDA.  Those properties are exempt from taxation for a period of 15 years to the extent of any increase in assessed value due to the system.
 Section 487-a of the Real Property Tax Law exempts from taxation, but not special ad valorem levies or special assessments, real property which includes a solar or wind energy system or farm waste energy system satisfying guidelines established by NYSERDA.  The application for the exemption must be filed with the city or town assessor who prepares the assessment roll in the locality where the property is located. 
There is a State Solar Energy System Equipment Credit. Tax Law § 606 (g-1) allows taxpayers to claim a credit for solar electric generating equipment.  Individuals may claim a $5000 tax credit on their personal income tax or the cost of installation multiplied by 25 percent, whichever is lesser, against their state taxes
.Corporations and other business entities are not entitled to take this exemption and it is only applicable to the primary residence of the individual.  
There is a sales and compensating use tax rebate.
 Tax Law § 1115 (ee) provides contractors an exemption for solar energy system equipment purchases. This tax law provides an exemption from the 4% state sales and compensating use taxes and the 3/8% sales and compensating use taxes imposed by the Metropolitan Commuter Transportation District, for residential installation, additions to and replacements of solar energy systems equipment.  The Metropolitan Commuter Transportation District includes New York City.  Cities and counties may also grant exemptions from local sales and compensating use taxes
. 

     There is a Green Building Tax Credit for corporations and individuals.  Article 1 of the Laws of New York, §19 (2005) provides a green building credit for corporations.  The credit can be used against corporate, personal, insurance and banking corporation taxes. For a photovoltaic module credit, the system must serve a “green building”—meaning that the entire building must meet all the requirements for energy, indoor air, water conservation and commissioning.  This tax credit applies to buildings that implement renewable energy systems.
  The green building personal tax credit, authorized by the same section of law, is also applicable to a “green building” and is not available for simply placing a solar system on a building. The rebate provides 100% of the incremental cost of building integrated photovoltaic modules, 20% multiplied by 5 years, and 25% of the incremental cost of non-building integrated photovoltaic modules, 5% multiplied by 5 years with a cap of two million dollars per building.
VII. Other Incentives
     NYSERDA also provides loans for solar power installations.  The state will provide a loan for up to $20,000 for the installation of solar energy systems at a 5.99% APR.
   However, as of  January 1,2008 grid connected photovoltaic systems are no longer eligible for the loan program.  However loans remain available for solar heat pumps for one to four family homes.
     NYSERDA provides new construction and performance incentive rebates.  The state will provide rebates for 50-75% of the project’s costs for Commercial, Industrial, Nonprofit, Schools, Local Government, State Government, Multi-Family Residential and Institutional sectors with a cap of $800,000 for upstate residents and $1.5 million dollars for Con Edison customers.
 

     There are peak demand reduction incentives.
  Every New York State resident, organization, facility and business can participate in this program with installed eligible equipment and a proven ability to reduce summer peak demand. Here the state provides incentives of up to $1.25 million per facility and up to $5 million for a contractor
. The PV Incentive Program applies to residential, non profit, government and institutional programs. It gives $3-$5/kwatt incentive capped at 10 KW for residential programs and 50 KW per site or facility.
 

     NYSERDA provides cash incentives for PV installations.
  This program gives cash incentives to qualified installers. They are then passed on, in the full amount, to the customer. The incentives for residential and commercial systems cover 40-45% of the total cost for installation. Eligible installers who have demonstrated competence in the field and signed agreements with NYSERDA to abide by program terms and conditions can combine this incentive with the Energy $mart Loan discussed above
.  Incentives are capped based upon a PV system size that produces no greater than 110 percent of the demonstrated annual electric use, based upon past electric bills, for the site.
 

     Finally, there is net metering.  Net metering puts energy dollars back in the consumer’s pocket.  Net metering allows individuals to power their own homes with decentralized technology while at the same time their system remains linked to the grid.  If a customer’s solar generation exceeds the resident’s requirement, the surplus electricity is credited against the next bill. The utility then pays for the credits annually.
 
VIII. Impediments to Solar Energy Development
         When former Vice President Albert Gore purchased a home in Belle Meade, Tennessee and made plans to install solar panels on his roof, he learned that the town required all power generating equipment to be installed at ground level.
 It took many months to have the local law amended to permit former Vice President Gore to erect solar panels on his roof.
  That is why local action is instrumental to global solutions.
     Municipal action to reduce or eliminate impediments to solar energy development is the key to expending solar energy use. For example, New York City could grant an exemption from sales and compensating use tax is for solar energy system installations
. 
Tax Law § 1115(ee) allows cities with a population of 1 million or more to grant the local exemption by enacting the resolution that appears in the state law. New York City could also pass a local law to reduce permits fees for solar energy systems installations which can be as much as ten percent of the total cost of a renovation that includes a solar energy installation.  Municipalities are in the best position to change their own operations, to educate, inspire and to subsidize community use of renewable energy technologies.
  
     In most jurisdictions, building regulations do not include stipulations for solar or wind turbine installations
 although some states require contractor certification for renewable energy installations.
 Municipal action can eliminate these impediments, and, by requiring contractors to have professional training and licenses in these new technologies, can create green jobs.
     It is commonly viewed that the capital cost of solar power system installation is an impediment to its widespread use.
  Countries and states experiencing growth in this area typically have specific long term incentives in place.
  Better financial incentives would promote growth in this area.  Increased solar power installations have the potential to reduce the likelihood of energy blackouts which typically occur at periods of maximum demand and nearly optimum amounts of available sunlight.
  
     Currently, installers in the New York metropolitan area cite higher installation costs due to permitting, inspection and other factors.
  Municipal action can address or eliminate these impediments.  Local legislation require for new power plants in the City to use renewable energy when, for example, NYPA closes its 885 MW Poletti power plant in Queens in 2010.
     Local law could require certification for solar power equipment installers and equipment certification as a means of creating green jobs and promoting economic growth in an important field. Certification, which is required in other states, has resulted in the development of training programs by labor unions, and has resulted in raising the awareness of many more people about solar power opportunities. Local laws could encourage public schools to develop curriculum units for renewable energy.  City universities can also assure that technical courses also make more students more energy aware.  Local governments can play a key role in renewable energy regulation and development through the amendment of building and zoning codes to incorporate renewable energy language into building and zoning regulations.
  Local government could also prepare comprehensive renewable energy plans that set forth their future development goals and policy objectives in the interests of public health, safety and general welfare, and, as a way to support the transition away from over reliance on fossil fuels.
  Planning guidelines, for example, can be developed to encourage a solar power orientation in new construction which will make it easier to add on new solar devices.
 Language can be incorporated in comprehensive renewable energy planning documents that require local planning initiatives to identify, prioritize and find ways to implement renewable energy applications.
  Any existing legislative that might prohibit renewable energy applications would need to be revised.  Builders can be alerted to existing incentives to consider solar heating and cooling systems.  An informal survey of builders associations found that none had a position on solar power.
  Incentives might be instrumental in motivating builders to consider more sustainable heating and cooling systems, such as solar and wind power, in new construction. 
     Local government should subsidize and facilitate clean energy production and use. Some cities have increased the use of renewable energy by developing their own funding mechanisms.  Boulder, Colorado instituted a Carbon Tax in support of its Climate Action Plan.
  Aspen, Colorado requires new homes or substantial renovations to include the installation of a 2 kilowatt photovoltaic system or pay a $5,000 fee for a home over 5,000 square feet or a $10,000 fee for a home over 10,000 square feet.
  San Francisco passed two propositions allowing the city to sell revenue bonds to fund solar and wind energy projects that would supply electricity to city agencies and authorized the city to raise additional funds for renewable energy projects without voter approval.
  Arlington, Virginia established a Green Building Fund to which all development projects must contribute $0.03 per square foot but if a developer achieves a LEED rating, the contribution is refunded.
 
     One of the biggest impediments to growth in the market is lack of awareness. Education and community awareness are critical to the success of solar energy growth.
  Newly published science textbooks should include information on renewable energy and solar power.
 More schools should use solar or other renewable energy and the renewable energy systems, once installed, should be used as learning tool.  Information about solar power should be better organized and distributed within existing networks such as environmental organizations, school districts, religious organizations and homeowners associations.
 Media outlets should offer public service announcements about renewable energy and solar power.
 
   Solar energy offers a potential solution to many of the energy-related problems faced by American society today.   Fuel shortages, higher fuel prices, climate change and even lack of electricity access are problems that will not go away even with more fossil fuel availability.  We need new solutions to an old problem.  
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