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Introduction

Vermont is best known for her rural landscape.  The roads wind between hills and valleys, between patches of forests and open fields, between small town centers and wilderness.  Vermont is made up many of these small towns, with a small town center and a mostly rural population. Town of South Royalton, chartered in 1781, is located in Windsor County within the town of Royalton.  Royalton has a population of 2,400 (Royalton and South Royalton combined) according to the 2000 census.
  The main electricity company for the area is Central Vermont Power Supply, which charges roughly eleven cents per kilowatt hour.
  South Royalton’s electrical power is mostly imported save for a few private homes which may use solar power. 

Vermont’s current energy picture is mostly comprised of nuclear energy from Vermont Yankee, and hydropower from Hydro Quebec, supplying a total of 550MW for Vermont Electricity.
  These two energy sources are expected to expire in some way by the year 2015; Vermont Yankee is supposed to be decommissioned in 2015 and the contract with Hydro Quebec expires in 2015.
  This means that in about ten years the major energy sources of Vermont’s electricity may be completely gone, or in the case of Vermont Yankee, completely dangerous.  The focus of this paper is to look at renewable energy in Vermont as a way to combat our future energy problems and promote sustainable and environmentally friendly energy sources.  This paper will look into decentralized energy sources, particularly wind and solar and how this energy source may be the key to Vermont’s energy future.  There has been a major disconnection between the electricity which flows into our houses and the environmental degradation it causes.  This paper is an attempt to reconnect the people with their power sources. 
Environmental Impacts of Energy Use


In Vermont we are still able to look out over pristine hills and walk in healthy forests.  The environmental degradation that has been caused by energy consumption however, are beginning to jeopardize our future.  Pollution related to fossil fuel combustion in power plants has increased the level of mercury in our fish above EPA standards in twenty-five percent of Vermont lakes.
  VNRC estimates that over half of the red spruce canopy has been lost to acid rain, and “global climate change threatens the existence of the northern hardwood forest.”
  Although the source of the pollution is far outside of Vermont’s boarders, the effects are felt within.  A major change in energy use is necessary to mitigate this damage and curb the pollution from fossil fuel use. 

We have allowed this sort of environmental degradation to occur because our power system has become so centralized that the people are far too separated from the source of the problem and from the solution.  Creating a local energy system may curb these impacts. 
Decentralized Energy. 

One aspect of this project will be to look at the location of energy production with respect to its end use and what sort of social and environmental impacts this location may have.  By changing that location to the community level in which the energy is used we can create many social and environmental benefits.  The change in location also reduces the scale of the energy system, which may help convince people of the need for renewable energy and greater efficiency.  We cannot simply demand more energy from some far off producer, we have to think about ways to change our energy systems to meet our needs, and change our needs to meet our energy systems. 

The location of energy production has historically been at the source of the energy, and not where the energy is ultimately needed. For example, a hydro dam is located where the water is and the energy is then transmitted to where the energy is needed.  A coal fired power plant is usually far away from where the energy is needed, due to a “not in my backyard” attitude.  Localized energy seeks to promote energy production where the energy is needed, reducing transmission. 
  The World Alliance on Decentralized Energy (WADE) defines decentralized energy as “the production of electricity at or near the point of use, irrespective of size, fuel or technology.”


Decentralized energy allows local communities to take control over their power sources and change the framework of the energy system.  By placing the system in the community where the energy is used a community can have control over regulation, cost, distribution and scale.  Decentralizing energy also forces a community to think about the environmental degradation of energy use in their own backyard and connect it back to the electricity which flows into their homes.  By re-establishing this connection communities will be empowered to think about and change their personal energy use.  


Decentralized energy can also have major environmental impacts as well.  When building energy systems in smaller communities or in private homes, people are faced with the environmental impact of their energy use.  No one would place a small coal plant in their backyard, but a silent emissions-free solar panel seems like a much better option. 
WADE focuses mainly on the location of the energy “irrespective of size, fuel or technology.” Adding these important factors into the energy analysis however, decentralized energy has the capacity to reduce environmental impacts. 

In Vermont there is currently one commercial wind farm, the Searsburg Wind Project, which has a generating capacity of six megawatts and powers two thousand Vermont homes.
  There are other projects like this wind farm that are under way but are meeting opposition.  In order to be economically feasible, wind turbines must be placed above 2,500 feet.  Another renewable energy source for Vermont is solar energy, converted with photovoltaic panels, commonly seen on residential rooftops.  These two energy sources may be useful in planning out the future of Vermont’s energy picture.  For the communities close enough to the 2,500 foot mark, wind power may be the best option, and for other communities it may be solar panels.

The future of energy on Vermont will depend on placing power generation in communities and private homes and businesses.  Whether the technology is solar, wind, biomass or fuel cells, the future is in decentralized renewable energy sources.  There are a number of different ways in which to get promote this type of energy use.  Vermont has begun the journey through grassroots organizations, legislation, economic incentives and education.   
How Can We Shape a Decentralized Energy Future?


There are several options that can help the State of Vermont and the Nation to move towards a new energy system.  The most promising option is through changes in legislation and changes in the allocation of government resources towards a more sustainable energy system.  Before we look into what Vermont has done to create incentives to support sustainable energy, the National picture will help to give some perspective on what not to do. 

The United States has spent a perverse amount of tax payer dollars on fossil fuel development in order to fuel an unsustainable energy picture for the country.  The goal was to grow the market and provide as much energy as possible.  Allocation of tax money in the form of subsidies encouraged this industry to grow beyond what the normal market may have allowed.
  In 1997 it was estimated that global fossil fuel subsidies around the globe reached $200 billion dollars.
  In 1998, Greenpeace estimated that the subsidies for the US alone are between five and fifteen billion depending on whether you include defense spending on oil security (reflected in larger estimate).


Allocation of tax payer dollars towards non-renewable energy does not help further our economy but only degrades our environment.  Because our government has been so “giving” towards the fossil fuel industry, American energy use has soared and continues to grow profusely.  Predictions gathered by Howard Geller are between a 32% and 45% increase in energy use by the year 2020, only 4% of which is in the renewable energy sector.
  The truth is that cheap oil is on its way out. U.S. oil production peaked in 1970 and the world production peak is predicted within a few decades.
  As the scarcity of cheap oil begins to affect the market, the scarcity of low prices will also become apparent.  


This national picture has created a disconnected an unsustainable energy model.  Because the customer is so far from the energy source, the actual user of the electricity is also removed from the environmental degradation and health problems caused by the energy use.  The fossil fuel energy picture has become so disconnected that the electricity user in one state may be buying power from another state which is degrading the environment a third state. The subsidies which have bloated the fossil fuel industry must be stopped. 

Peter Newman proposes a shift in paradigm from demand responsive to demand managing.  When reflecting on the transportation sector he writes, “[t]he transportation system is demand-responsive rather than demand-management oriented, particularly when it comes to the supply of roads and parking.”
  This statement seems to sum up the problem of the government’s relationship to the energy sector as a whole.
The focus of the whole tax structure needs to change in order to manage demand, not just answer the cry.  Our ideology of taxes and subsidies needs to shift to one in which the allocation of subsidies has an effect on demand, not the other way around.  
Changes in Our Future:  Moving Towards Local Renewable Energy


There are three different areas in which Vermont can have an impact on our energy future, government, private business/residential, and local grassroots organizations.  Each of these areas and their collaboration will make Vermont energy ready for the future. 


Although legislation was the source of many of the perverse subsidies previously mentioned, we can also legislate to end these subsidies and create incentives for local energy systems.  Environmental taxes and subsidies can influence the market by placing the proper prices on items which have an environmental impact.
  Using this mechanism allows the government to push the market in a positive direction.  As the renewable industry becomes a greater economic force in our energy markets, we may see that the system as a whole is a much less expensive endeavor.   


In Vermont changes in government resources towards greater efficiency and sustainable energy have made a huge impact. Through Act 69, the state created many incentives to change support renewable energy. This legislation allowed for net metering, a rebate system for local renewable energy systems, and encouraged local utility companies to diversify their energy sources.
  Through this change in allocation of government resources, Vermont has begun to change the energy picture.  These incentives have greatly helped businesses and residential buildings be powered by renewable energy. 

Another way in which government funding is needed in research and development of community based energy systems. Many of the renewable energy incentives have gone towards private businesses or home owners.  This means that the money is going towards individuals who are already interested in energy efficiency and have a certain amount of money to invest in renewables.  The state needs to create a grant program for communities to research and develop energy systems on a town or county scale.  Through a grant program, a whole community can benefit from a better energy system, not just those who have the means to change.  


While individuals may be able to tap into the incentive program, Vermont still spends one billion dollars annually on imported electricity, which is roughly sixteen-hundred dollars per person. 
   This money goes directly out of the state and will never return to Vermont communities. By creating taxes and subsidies which favor local energy production, this money will be kept in the communities of Vermont. 

Vermont also has several grassroots non-profit organizations working towards a sustainable energy system for the state.  These include Renewable Energy Vermont, Vermont Sustainable Energy Coalition, Vermont Public Interest Research Group, Vermont Natural Resource Council and the Sustainable Energy Research Group.  The Sustainable Energy Research Group is a very local organization located in Thetford Center, Vermont.  SERG is helping local communities create energy commissions in order to develop greater energy efficiency and renewable energy sources.
   SERG currently has energy committees in Strafford, Norwich, Thetford and Hartford, all helping to change their local energy picture. 

Changing Vermont on a Local Level

Although there are people working on many different levels to change the energy picture, there needs to be greater community involvement in the push for local energy.  One way to increase community involvement is to engage the community in the planning process.  The Rocky Mountain Institute has developed a guide to community energy which could easily be implemented in towns across Vermont.
  The workbook’s focus is mainly for energy efficiency, but it could be used as a stepping stone for looking at renewable energy in the future.  Many times the first step is to ask people to think about their energy use and the rest falls into line.  The RMI Workbook creates a framework in which communities can evaluate and change their energy use. 
	RMI – Steps Towards Greater Community Energy Efficiency

	· Create a steering committee to begin the energy evaluation process. 

	· Draw up the local energy and economic picture for the community.

	· Organize and hold an energy town meeting to mobilize the town.

	· Create energy task forces to address different sectors of the community. 

	· Each energy task force sets up workshops to identify issues and assets of the sector. 

	· Create an Energy Action Plan which identifies projects and possible implementation. 

	· Implement the plan and create a local organization to keep the project going. 



The RMI Workbook then sets out in detail each of the steps listed above and how to carry out an energy plan.  RMI estimates that the US could save tens to hundreds of billions of dollars a year through simple energy efficiency plans.
  What the next step in the energy framework which the Workbook does not cover is factoring in renewable energy into the energy efficiency framework.  This could save even more money and may even turn a profit for local communities who invest in renewable energy early. 
Conclusion

Vermont must take some aggressive steps in our future to mitigate the impacts of our energy use.  Creating energy efficiency and promoting renewable energy sources can help Vermont save money and reduce our impact on the environment.  We can also lead by example and help other states and other communities take charge of their energy future. 


Here in South Royalton, we should begin with the framework set up by the Rocky Mountain Institute and begin to talk as a community about our energy use and where we can promote energy efficiency.  Once we are thinking about our energy use, we can begin to ask the question about our energy sources and how we can change the system.  As a town we can lobby the state government for greater energy incentives to help move towards a sustainable energy economy. Local organizations and businesses can be brought in to work with the community and change the energy options.  Utility companies may soon recognize a demand for energy efficiency and renewable energy and may begin to invest more in those markets.  


The final step in this process is that once a community has taken charge of their energy system and begins to shift to a more sustainable one, the savings and possibly profits from such a venture will begin to show up.  Not only will a community see the benefits of creating a sustainable energy system, but other states will see the kind of cost savings that can come.  If Vermont could create a sustainable community based energy system then the one billion dollars we spend to import electricity would stay right here in the state. That is a lot of money for this state, and hopefully a big eye opener. 
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