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It is important that we tax surface water use in Vermont. The majority of surface water taxes would be collected from hydroelectric, public supply, and thermoelectric
 power generation. 

Why Tax?


Most importantly, we must tax surface water because it is ours. While much of our nations history has been defined by the privatization and enclosure of natural resources, the citizens still legally control surface water. Yet, the people have failed to assert their control over this lucrative resource and legal birthright. Currently, industry enjoys free reign to use and abuse our surface waters without compensation, accumulating huge private profits. At the same time, many of our waters are polluted with toxins and invasive species. Why is the private sector enjoying windfall profits from our surface water, while the public sector is struggling to fund its clean up? This paper will outline strategies for the state to efficiently levy public funding from surface water use. 


You may be wondering why it is the state’s responsibility to tax surface water in place of towns or counties? The Public Trust Doctrine
 declares the state as the trustee of Vermont’s surface water. The citizens of Vermont are the beneficiaries in this public trust relationship. Therefore, the state government has a fiduciary duty to manage the state’s surface water in the most responsible manner.


Therefore, a company, landowner or entity cannot own the real property rights 
 of surface water in Vermont. Bob can own the land around a pond but he does not have any special right to the actual water. Basically, we all own the water, yet no one owns it individually. Most of the United States uses the same Public Trust Doctrine. 


Another important concept is economic rent. Economic rent, in its most basic form, is unearned economic profit. Usually associated with land, economic rent can also be applied to other resources where use leads to unearned profits. The interesting quality of taxing economic rent is that it doesn’t negatively impact the consumer or the producer. The producer is a price-taker and cannot increase the price, thus protecting the consumer. Furthermore, economic rent is the additional unearned profit above a reasonable return to investment, maintaining a profit for the producer. Another way to understand economic rent is any payment above the reservation price of the producer.
  


A truly efficient taxation system would capture economic rent, without impacting the profitability of Vermont’s surface water industries. Many economists see the capture of rent as an essential element in an equitable economic system. “Only then will we achieve real justice and start to repair the damage wrought by this age-old violation of our elementary right of equal access to our common heritage” (O’Brien, 2000:5). The challenge is how to effectively capture rent in an efficient manner.  

Hydroelectric

Hydroelectric power generation is an industry that benefits greatly from its ability to collect economic rent. Vermont hydropower currently has a capacity of 578.5 megawatts. This is close to the generating capacity of Vermont Yankee that provides 1/3 of Vermont’s energy, whereas in-state hydro only provides Vermont with 9% of its power
. Therefore, the majority of Vermont’s hydroelectric power is sold out-of-state. Total hydro sales generated roughly 165 million dollars in revenue in 2005. This value can be partially attributed to the river itself, indicating the presence of substantial rent collection. In addition, Transcanada Corporation was able to repay their investment on 8 dams, at an annual revenue rate of $150 million, in a mere 3 years. The only way these dams were able to generate such large amounts of revenue was their ability to collect rent from a public resource. Hydroelectric dams are investments with relatively large fixed costs (initial payments) and relatively small operational costs. Hence, after the infrastructure investment has been paid off, the owner enjoys large profits and small costs. The state has a responsibility to tax excess profits and give them to the people of Vermont. Although it is difficult to estimate an appropriate rent percentage, 10% of hydroelectric revenue would total over $16 million. There are different theories on the best way to tax hydroelectric generation.    

Entropy


Mason Gaffney says that to understand the “consumption” or “use” of water we must think in terms of entropy. Although entropy is a concept that can be used in many different contexts, economic entropy is essentially that “use” will lead to higher entropy and less efficiency. Water, for example, begins as clean water at high elevations. The more it is used, the less energy it possesses and the more dirty it gets. Certain uses naturally lead to the degradation or the increase of the entropy of water more than others. 


When we consider water in the context of entropy we must think about it in two ways. First we have the more traditional concept of the decrease of available free energy: as water moves from mountaintops to the sea, its potential for generating energy from gravity diminishes. Secondly, we must consider the degradation in water quality as it is used. In practice, one could tax the free energy in water by creating an electric generating tax on all hydroelectric dams. This tax could be adjusted to capture only the economic rent without impacting profitability. Yet, hydroelectric producers would need to accurately report their cost structures in order to determine this tax rate. Currently, Transcanada is a private corporation selling to other private corporations, thus it is not required to publicly report its costs. Passing legislation that would force hydroelectric companies to report their revenues and costs would be an important step in effective taxation. 


Another step is the taxation on ecosystem alteration and degradation that the dams are causing. Clearly each dam would need to be assessed on its impacts on surrounding ecosystems and water quality. Another way to assess this tax is to determine the opportunity cost of using that section of the river for hydro. The opportunity cost of water use would be the next best use for that water. In the case of Vermont, this would likely be value of a healthier ecosystem and the economic benefit of not having a dam in any given location.  

Small Dams

Although the large dams of Transcanada generate profit, many of Vermont’s smaller dams provide electricity at the cost of production. Furthermore, many of these dams no longer pay taxes to the local or state government. The value of these dams has fully depreciated. Current operational costs are low and no water use-fee is charged because low energy prices are assumed to benefit the citizens of the surrounding area. In this instance the consumers capture the economic rent because the price is less than the market price (on the New England Grid). These small hydro facilities typically charge $.03-$.04 per kilowatt-hour whereas the market price is usually around $.08.  The difference in these prices is pure economic rent and is captured by those who consume the most energy in these towns or regions. The state could capture this difference by charging the market value for electricity. Part of this increase in price could go towards ecosystem restoration around the dams. 


Charging less than the market price is bad policy. Raising the price of local hydro would allow the state to collect the economic rent. These facilities should also pay the ecosystem alteration fee based on an opportunity cost structure. By charging the market price, an increase of .03/kilowatt, the state could generate as much as 6 million dollars. 
With an abundance of potential locations and increasing energy prices, hydroelectric power will become a vital source of renewable energy in Vermont. The USGS has determined potential hydro locations in Vermont with the capacity of over 400 megawatts. Today, this industry is in the hands of private corporations while the electricity is sold out of state. Reclaiming this public resource will benefit the citizens of Vermont, regulate the industry, and allow Vermonters to determine their own energy future.  

Thermoelectric


The Vermont Yankee nuclear power plant withdraws 153.5 billion gallons of surface water annually. This is public water that is being used to generate private profit. The water is heated and degraded, thus allowing Vermont Yankee to internalize the benefits and externalize the costs. The state could charge a withdrawal fee based on the amount of water used. Even a small withdrawal fee would mean a large amount of tax revenue. For example, if charged $0.05/1,000 gallons (about 2% of the current wholesale water rate) Vermont Yankee would pay $7.6 million in annual withdrawal fees. Another way to calculate the rent would be a percentage of Vermont Yankee’s annual profit. By taxing 10% of Vermont Yankee’s annual profit (roughly $196,800,000), the state would levy $19,680,000. A proportion of this water could then be allocated to research the impacts on surrounding ecosystems from the massive quantities of thermo-pollution affecting the river daily. Currently, there isn’t sufficient information to understand the impacts of this volume of heated water reentering the watershed. Furthermore, this rent tax could displace some of the other taxes that Vermont Yankee is currently paying on its productive activities. In fact, this $7.6 million could completely offset the $7.2 million in combined taxes Vermont Yankee paid in 2006. This would encourage the efficient use of water meanwhile lowering taxes on productive investments. 

The current tax structure for Vermont Yankee is based on short-term agreements that last for a couple years each. Many state and corporate resources are devoted to continually debating and reformatting this taxation system. A tax on water withdrawals would be a long-term agreement based on ecological impacts and the use of a public resource. If technology was implemented to decrease the impact on the ecosystem the rate could be lowered.
 

In 2000, about 52 percent of fresh surface water withdrawals in the US were for thermoelectric-power use. Establishing the right to tax this use in Vermont would have serious implications for the rest of the country.  

Public Utility
With a market good, those who demand it most (demand is preference weighted by income) will purchase the good; hence it will be bought and sold efficiently. If a common-pool resource
, such as drinking water, is sold at a market price, it will be “demanded” more by those with money. Therefore, those with the ability to pay will effectively use the common resource more than others. The inequality in ability to pay for water is a market failure. In practice, all humans equally “demand” and “require” their first units of water.  Therefore, water traditionally has been a disproportionately consumed resource. Low-income families use more of their water to drink, cook, wash, and clean. Whereas families in higher income brackets will use more water per capita, for activities such as gardening, irrigating lawns, pools, car washing, etc. Many of these problems can be solved by a progressive tax on public water supply. A progressive tax conserves water, meanwhile switching it to higher value uses.


Another reason why taxing large amounts of water use is beneficial to society is the law of Diminishing Marginal Utility. The basic principal is that the more of a good that someone uses, the less marginal utility they will derive from that use. For example, someone benefits greatly from his or her first cup of water or first slice of pizza. As the person continues to consume they become satisfied and hydrated, thus the marginal utility diminishes. After meeting basic needs, the consumer switches to less and less valuable uses. Not only would taxing large amounts of water consumption, be paid by the wealthy, it would tax water that is providing a relatively small amount of utility or benefit to the user. Vermonters would be dissuaded from using large amounts of water on their lawns and swimming pools, unless they were willing to pay a higher price. 

Structure


The following table is an example of this increasing price structure.

Table 1.1 Increasing Price Structure for Public Supply

	    1,000 gal
	Base Price
	Watershed Fee
	Rent 
	Total

	0-10
	1.50
	0.40
	0.00
	$ 1.90

	10-40
	3.00
	0.40
	0.50
	$ 3.90

	40-150
	3.00
	0.40
	1.00
	$ 4.40

	150+
	3.00
	0.40
	3.00
	$ 6.40



The average household in Vermont uses 50,000 gallons of water a year.
 The argument for charging less than cost for the first 10,000 gallons consumed is; the first units of water are essential. This is a subsidy to those who can use little water. The price increases as each household uses more water. The rental fee goes towards subsidizing the small water users as well as into a public trust. An estimation of the rent revenue is $639,000. 

Other Uses


After thermoelectric and public water withdrawals there remains 24 million gallons/day used for other purposes. This is about 20% of surface water withdrawals in the state. The majority of this water is used in various industries and fish aquaculture. These private withdrawals should be taxed as well. If given the same $.05/1,000 gal rate, this would generate $438,000 annually. The additional cost would encourage water intensive industries in Vermont to be more efficient with their water use. Although this tax would be designed to benefit the common good, it would not cover the environmental impacts of these uses. This tax is by no means meant to compensate Vermonters for the destruction of their ecosystems. Harmful uses of surface water should be fined at a level that makes polluting financially impossible. 

Conclusions:

Value of Annual Rent Collection:

Hydro:               $22,477,553

Thermoelectric:  $19,680,000

Public Supply:        $639,000 

Other Uses:            $438,000

Total:              $43,234,553

From these estimates, Vermont could capture $43,234,553 annually. Where this money should be allocated is debatable. Yet, there are many reasons for putting it into a common asset trust. This would be a trust fund managed for the good of all Vermonters and generated from the use of common resources. The benefit of creating a common asset trust would be the ability to manage the fund for its long-term success. State legislatures traditionally have trouble conserving funds, due to their interest in public funding and their lack of financial experience. The model would be based on that of the Alaska Permanent Fund, which has accumulated $38 billion to date. Much of this success has been Alaska’s ability to prevent the Legislature from spending this money. Vermont would then have the option of paying its citizens a portion of the economic rent generated from public resources. This dividend would help Vermonter’s realize the value of their states public resources. The idea being, if each citizen individually benefits from their natural resources they will actively work to conserve them. 

This point addresses an integral part of reclaiming surface water in Vermont; the importance of public perception. Our rivers and streams must be seen as the valuable and public resource that they are. If you ask an Alaskan who owns the oil in Alaska, they will tell you that the people own it. If you ask a Vermonter who owns the water going through a hydro-dam, they will likely shrug their shoulders. This is likely due to the fact that Vermonters don’t understand the value or the potential value of their surface water. The assumption is that industries consumptive use is good for the economy. Furthermore, that not taxing water use will promote industry and make investment more attractive to the state. Yet, in practice this promotes inefficient use and allows windfall profits to leave the state. This is part of a greater paradigm shift in which we must reclaim the commons. 


Historically, the focus of the Public Trust Doctrine in Vermont has been to guarantee and define the terms of public access to our surface water. Yet, we must distinguish between common access and common management. These two principals are inherently conflicting and vital to the future of our state: “We need merely replace the common right of access with a state duty to collect revenues to serve common needs and replace other taxes.” – Mason Gaffney
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� Water for thermoelectric power is used in generating electricity with steam-driven turbine generators.


� Originally from English Common Law, the Public Trust Doctrine designates navigable waters to the public good.


� Real property or realty is the property right to land and the structures and improvements on land 


� Daly, H. E., and Farley, J. C., 2004. Ecological economics : principles and applications. Island Press, Washington, D.C.


� Vermont. Vermont Department of Public Service. Utility Facts 2006. Aug. 2007. Feb. 2008 <http://www.publicservice.vermont.gov>.


� This is based on the principal that polluters are collecting rent. Tony O’Brien calculated that 7% ($10 Billion) of Australia’s resource rent can be attributed to pollution, more specifically, emission and pollution fees paid by industry.


� Surface water in Vermont can be considered a common-property resource or a common-pool resource. A common-pool resource is one that is difficult to prevent access and is subtractable (ones use leaves less for others).


�  Champlain Water District Website. Water Rates. Retrieved 3/12/08, http://www.cwd-h2o.org/budget.html.
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