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Introduction

The State of Colorado made a statement during the 2007 legislative session. No longer would business as usual suffice in the construction of government buildings and the generation of traditional fossil-based electricity. Government buildings will by law meet a certain level of “greenness” and electric power will be 20% renewable by 2020 (10% for REA’s). The 20% renewable requirement is an extension of the 10% requirement that the citizens of Colorado approved via ballot Amendment 37 a few years back. If current trends are any indicator, these steps will prove to be but the first in a coming stream of measures to conserve energy, reduce emissions, and reclaim our national energy independence. 

This movement is by no means solely government-driven. As Amendment 37 showed, the citizens of Colorado are committed to doing their part to achieve these three goals. Furthermore, Colorado’s largest corporate citizens, including the ski industry as a whole, Xcel Energy, grocery chains, Wal-Mart (northeast Aurora store), the Colorado Rockies, and many others have taken initiatives to “green” their businesses. The unity of purpose of these three major constituencies – government, the citizenry, and business – means that we have a tremendous opportunity right now to make a permanent difference in how we operate and consume. Sustainable use and growth is a goal whose time is come.

As is always the case, government action can help or hinder. For that reason it is imperative that policies be rigorously researched and reviewed prior to implementation, assuring that perverse, unintended, or counterproductive incentives not be created. One method of doing that is to see what has been tried elsewhere. While that is no guarantee that any given policy is achieving its desired ends, it is at least an indicator. 
The temptation to create new areas of government oversight, with its associated intrusiveness, overhead and other expenses, is to be resisted. Where appropriate, re-tasking of existing resources is preferred because it means that an increase in the size of government or additional administrative expense will not be incurred. For example, reducing or eliminating one tax and recouping the revenue by adding to the fuel tax would incur no additional overhead, since the fuel tax collection mechanism is already in place, and there would be no increase in its cost simply due to changing the gas tax rate. Going to a per-mile-driven tax on the other hand would require the deployment of technology and an oversight capacity that is not presently in place. Thus this latter approach would be less desirable if for no other reason than its added complexity and expense. 
There are three ways government can act to address any matter: purely political, political-economic (polo-eco), or purely economic. Examples would be rationing, CAFE standards, etc; taxes with scaling rates, exemptions, thresholds, etc; and pure across-the board taxes respectively. Political solutions tend to be contentious, require enforcement and oversight, and get tied up in verbiage, definitions, and other legalistic entanglements. Polo-eco solutions suffer the same objections. Only economic solutions (in this case, across-the-board taxes on energy for example) require no extra bureaucracy and definition police. The contentiousness that would still come with a proposed tax can be mitigated by making it revenue neutral and by getting voter approval (TABOR). Preferences here are for the least intrusive approaches of government leadership, coaxing, and then if need be, economic measures. 
This report summarizes energy conservation and renewable power generation measures and incentives, direct and indirect, which have been implemented in other jurisdictions, or are innovative, at all levels of government and the regulated sector. The purpose is to examine what is being done elsewhere and to assess the appropriateness of those strategies for application in Colorado. Policies that would not be directly applicable to Colorado will be examined for the possibility of recasting to meet Colorado’s specific needs and conditions. 
Executive Summary

Overview

Colorado is joining California, New Jersey, Oregon, other states and many foreign nations in making a commitment to resource conservation and to clean, renewable energy sources. Although we are a little late to the party, there is a world of opportunity awaiting us. The state government in its 2007 session echoed the sentiment of the citizens and the business community in taking serious strides towards cleaning up our energy portfolio. 
This brief report outlines some areas where Colorado can step up in the areas of energy conservation and the use of alternative energy. Some of these are based on already proven programs here and elsewhere. Others are innovative steps that are proposed for debate and consideration. The bullets points listed below are expounded on in the text.
Recommendations and Conclusions

Conservation Measures

Statewide Energy Code
1. Implement statewide energy performance minimums in commercial and residential building codes.
Existing Commercial Buildings

1. Supplement, don’t duplicate any existing programs (e.g. Xcel EMS incentives).
2. Promote only measures with 2-7 year paybacks. Shorter paybacks don’t need incentives, longer ones are uneconomic.

3. Leverage existing LEED (energy points), BuiltGreen, and EnergyStar strategies when crafting any new incentives. 
New Commercial Construction (same steps as for Existing Buildings, plus these)
1. Encourage passive solar orientation and design.

2. Revise building codes to account for conservation features.
3. Encourage or require energy modeling and energy consumption estimates.

4. Encourage high-density concentrations around existing or planned mass transit stops.

5. Up-size high-current wiring – HVAC equipment, elevators, etc. 
Existing Residential Construction
1. Promote or mandate residential “mpg” value (based on actual past energy usage) in absolute and relative numbers (energy cost in $ and percentile ranking per square foot of the house) for listing at time of sale. 
New Residential Construction
1. Promote energy-modeled “mpg” value in absolute and relative numbers.
2. Encourage 2x6 exterior wall construction in place of 2x4. 

3. Put EnergyStar minimum-rated appliances into building code.
4. Encourage passive solar design and site orientation.

5. Encourage “solar-ready” construction:
a. South-oriented roofs.

b. Pre-plumbed piping for later addition of solar hot water.

6. Up-size high-current wiring – electric stoves, dryers, A/C, refrigerator, etc.

Transportation
1. Reduce or eliminate fixed fees (vehicle sales tax, registration, and Clean Air Colorado fees) and replace with gas tax (revenue-neutral). This shift to marginal costing will better drive market decisions.

2. Use super-high-mileage electric or “smart” cars for low-speed government applications: in-town parking patrols, campus vehicles, etc.

3. Occasional free days for RTD use – encourages people to “test drive” RTD. 

4. Partner with ski industry to encourage bus and car pooling on I-70 weekends during ski season. HOV lanes (4-person minimum??), HOV preferred parking at resorts, discounts for HOV-ers, rebate bus fees like the casinos do, etc. 

Alternative Energy
1. Forbid REA minimum purchase agreements that extend in perpetuity. These discourage conservation and the use of alternative energy.

2. Current federal incentives completely exclude non-tax-paying individuals and corporations. While the poor cannot be expected to go solar, many non-profits (churches, hospitals, museums, local and county government buildings, etc) might do so if sensible economics were in place. If the state wanted to get into the incentives business, some targeting of not-for-profit entities might be a good place to start. 
Taxes
1. Diesel taxes can safely be increased slightly and still be in line with neighboring states (except perhaps Wyoming).
2. Gas taxes are overdue for an increase of a few cents.
3. A steep, revenue-neutral petroleum tax at the federal level would have the advantage of stabilizing gas prices and encouraging “wise use.” Encourage the Colorado congressional delegation to start a conversation around that. 

4. Watch Oregon’s pilot “mileage tax” program for possible lessons. 

5. Implement peak season (June 1 – Sept 30) taxes on electricity consumption. Can be an outright increase or a shift, being offset by reduction in state sales tax for example. Alternatively, use PUC to set higher rates in summer, offset by lower fall-winter-spring rates. 
Conservation Measures
"The cheapest, cleanest form of new energy possible is energy conservation." 

State Representative Claire Levy (D-Boulder), sponsor of HB 1037, Demand-Side Management Bill
General Strategies

There are numerous tried-and-true strategies around the goal of promoting energy conservation. They all in one way or another are based on the fact that energy remains a cheap resource and therefore conserving it is not economically compelling. In spite of the low cost and concomitant lack of sense of urgency, conserving energy still makes economic sense – paybacks are usually attractive even without assuming future price increases or giving any economic credit for pollution abatement. Thus well capitalized entities can and often do take the steps needed to reap the benefits of energy conservation without coaxing or assistance.
But even an attractive payback is not sufficient to assure that energy conservation steps will be taken. The up-front cost, against which the attractive payback will occur, can often present a formidable obstacle to implementation. Thus a common approach is to attack that up-front cost. Tactics include rebates, discounts, low-interest loans, guaranteed loans, and favorable tax treatment such as deductions, credits, and accelerated depreciation. All of these serve to reduce the up-front investment. Often several options are available in combination from several entities, typically programs offered by utilities and state, local, and federal government can be exploited simultaneously. 
Although these tactics, properly implemented, can achieve the desired goal of getting conservation measures in place, they are subject to criticism and push-back on the basis that, since there is no free lunch, someone (other utility customers not partaking of promotional programs; taxpayers) is footing the bill for those who participate. Charges of “picking winners,” “interfering with the market,” and “cross-subsidizing” often resonate with enough people to generate successful opposition to proposed programs. In addition, these programs all come with overhead such as administrative, auditing and compliance verification costs. While the existence of cost and probability of opposition is not a reason to abandon these approaches, it does provide an incentive to craft programs that are not subject to such objections. That will be the priority of this report – programs which promote action via education and cooperative buy-in, or which have low initial costs will be at the top of the list. 
Statewide Building Code
The “Building Codes Assistance Project” (www.bcap-energy.org) provides a summary of energy codes nationwide. Colorado is listed as having no statewide code. While traditional attitudes in the West favor stronger local control, a statewide baseline (which localities could exceed, but not fail to meet) would be a step in the direction of minimum standards and consistent practice. And since most states have already established statewide standards, the practicality and effectiveness of this measure should not be in question. While HB-1146 (minimum energy code requirement for any jurisdiction in the state that has adopted a building code) is a step in this direction, it is not a full measure. Further movement towards statewide standards remains to be accomplished. Current Building Codes statewide are available at: http://www.coloradoenergy.org/codes/colorado.aspx  A rigorous statewide code would require some lagging localities to catch up, and perhaps to protest, so leadership at the state level (aka “tough love”) may be required. 
Commercial Buildings

Existing Buildings
Commercial buildings draw far more electrical power than most people realize. The good news is that large draw means large opportunity to conserve. In addition, most government buildings are commercial class, i.e. they serve a business purpose and tend to operate during normal business hours. This provides a rare opportunity for government to practice whatever it might preach to the private sector concerning conservation steps, and to enjoy the benefits that will accrue there from. 
Buildings come in two types – existing and still to be constructed. In general, strategies that can be deployed in existing buildings can also be deployed in future buildings. However buildings not yet designed and sited can incorporate numerous conservation steps that are not economical or even possible in existing buildings. 
Typical energy conservation steps for new and existing buildings include, but are not limited to:

Use of high-efficiency lighting


Compact Fluorescents


T-8 Fluorescents


T-5 Fluorescents


HID, etc

Building Commissioning or Retro-Commissioning

High Efficiency HVAC equipment
Discreet metering and controls (heating, cooling, lighting)
Auto-on light sensors

Lo-flow (hot) water faucets and showers

Using efficient, low-heat lighting and office equipment is particularly important in the summer, when all the extra heat due to inefficient use must then be pumped out of the building via air conditioning – an energy double whammy. 

All of the items listed have in common that they come with an up-front cost that reduces consumption and expenses thereafter. Thus issues of capital versus operating budgets, accounting methods, and tax treatment in addition to rebates and other incentives all figure into the choices made in this area. This matter of split costs must be kept in mind when trying to craft solutions in this area.
An aggressive incentive program in support of commercial energy conservation has been in place in Seattle since the ‘70’s – Seattle City Light:

http://www.seattle.gov/light/Conserve/Business/cv5_ic.asp
The program boasts three decades of success via large subsidies for energy auditing and equipment upgrades. It is noted for its success in providing targeted subsidies, but its high rates of reimbursement (up to 70%) probably mean that it cannot be considered here in tax-constrained Colorado. 

However much of what this program does is already covered in a program kicked off on June 6 by Xcel Energy: Energy Management Systems, by ConservationWise from Xcel EnergySM
http://www.xcelenergy.com/XLWEB/CDA/0,3080,1-1-3_4530_39021-7323-2_467_797-0,00.html 
The program offers rebates for Energy Management Systems (EMS) that meet program criteria (existing buildings only, added functionality, etc) for cooling efficiency, compressed air efficiency, equipment upgrades, lighting efficiency, energy design and management practices, motor efficiency and building recommissioning.
 Details can be found at:
http://www.xcelenergy.com/docs/ConservationProgramsSummariesCO.pdf
The success of this program remains to be seen, but it is in line with other rebate programs around the country and there is no reason to believe that it will not achieve great savings. Since Xcel Energy is monitoring the program, requiring supporting documentation and comparing before and after energy consumption, and there are no tax dollars in play, government is spared any overhead. 
The Xcel Energy program is well crafted in two respects. First it does not pay for “pumping water downhill” – paybacks of less than one year, and the first year’s payback of multi-year payback improvements, are not covered. The thought is that such short paybacks are more than enough to stand on their own. On the other extreme, paybacks of greater than 7 years are also not credited, the thought being that those are uneconomic and therefore promoting them would be inefficient. The program is specifically designed to strengthen marginal incentives, but leaves strong incentives (short paybacks) and non-incentives (long paybacks) alone, and this is a hallmark of good policy. 
Colorado does not need to spend scare resources reinventing the wheel here. In addition to not duplicating existing programs such as Xcel’s, there are well thought out, tested programs in place which Colorado can leverage to its benefit. For example, where existing buildings are concerned, there is an established and respected certification program in place: Leadership in Energy and Engineering Design for Existing Buildings (LEED-EB). While LEED promotes green across the entire gamut: water, transportation, noxious fumes, recycling, site impact reduction, construction debris, and of course energy, we are interested only in the latter. Building owners seeking LEED certification tend to follow a strategy of choosing those areas where they can reap the most benefit (LEED points) at the least cost. Depending on the building’s situation, this may or may not include activities in the area of energy conservation. One possibility would be to craft an incentive for earning energy points in LEED, BuiltGreen (a home-grown Colorado program) or EnergyStar. The advantage would be that the metrics and documentation required are already designed and proved valid by these programs and the state would not have to re-plow that ground. 
New Construction

Buildings that are still in the design stage offer numerous energy-saving opportunities. The cheapest of these is simply to design and orient the building to take advantage of free solar heating and lighting in the winter, and to reject that in the summer. When this passive solar approach is designed in up front, it is almost free to build, and will save tens of thousands of dollars annually for decades thereafter. Because builders and architects don’t pay operating costs, and tenants seem to assume that X energy costs are a given, the simple step of designing in passive solar often gets forgotten. The state could show leadership here in a few ways: educate builders and architects on the benefits of passive solar and other energy-saving strategies; encourage building codes to address passive solar, etc. during the design approval process; encourage or require that new buildings be modeled (e.g. eQuest) for energy consumption by an experienced engineer. This latter would add a little expense, but would provide information that the market would likely embrace. If that happened, then a de jure requirement would become a de facto requirement, and government could step aside and let the market drive the energy saving and information process. Finally, promote high density site selection preferably near existing or planned mass transit infrastructure. 
Residential Buildings

Existing Buildings
Typical residential energy incentives have traditionally centered on rebates, tax credits or deductions and the like. While these can work, they come with administrative overhead, have to have rates and thresholds applied to them (political infighting will occur around those), and are subject to creating unintended consequences (replacing storm doors for esthetic value, without an energy benefit; tax-based incentives ice out the poor, who probably need the most help most; etc). Furthermore, knowledge of these programs has to be disseminated to individual homeowners, no small task. Typically vendors of qualifying products will help with this, but with so many people involved, abuses can and will occur unless expensive oversight and auditing are in place. There might be a better, more dynamic, less state-intensive, market-based solution. 

When buying a home people are known to look for certain features – location, quality of schools, number of bedrooms come to mind. One thing that is typically not on homebuyers’ list of things to consider however is the home’s energy performance. So ignored are data in this area, that other than requesting energy bills (are rare request to be sure), there is no standardized metric to assess energy performance. Yet energy records (gas, propane, electric) are readily available from the supplying utility. One thing we could do here, at little or no cost, would be simply to coax the information around energy consumption into public view and just let the market work its magic from there. Just as few people would buy a car without some knowledge of its gas mileage, so too could we get to the point where no one would buy a house without knowing its “energy $$ per square foot” (or some simple equivalent) number. EnergyStar ratings are based on this concept and Xcel has data that rank usage. 
The state could promote or require the listing of an energy metric for every house listed with a licensed broker or assist-to-sell organization. One might imagine that this value would then come to be expected, and those selling their own homes (For Sale By Owner) would be driven by the market to comply as well. Soon the requirement should become moot if the market comes to demand that information. That information alone, in absolute dollars and in relative ranking, should drive energy conserving behavior in many ways, large and small, that no rebate or tax program could ever hope to match. With such a metric in place, people who saw that they would be putting their home on the market, in addition to cleaning out the garage and slapping on a fresh coat of paint, might also take steps to improve the house’s energy performance. Right now that is not on many people’s “to do” list. A program such as this would have almost no state overhead (any fraud in this area would probably be a civil matter, or be handled per long-established “full disclosure” standards for real estate sales). It would be completely unburdened of the need to craft specific qualifying behaviors or products, and the adjudication, decision-making, and documentation that goes therewith. 
Designing a policy around this might best be done in consultation with the real estate community. Ecobrokers (www.ecobrokers.com) would be a good starting point. 
New Construction

As always, new construction offers opportunities that are not practical for existing buildings. On the other hand, a new building would have no energy consumption history, so the metric proposed for existing buildings could not be used, or would have to be based on an estimate or calculation, which would be less reliable than actual data. Thus just as cars less than four years old are exempt from Clean Air Colorado emissions testing, new homes (and resales less than one year old) could be exempted from listing “mpg” energy data. However, numerous features could be encouraged, required, or given incentives during design and construction. Assuring good energy performance of new homes would lock in their value for future resale, thereby enhancing current value.
Insulation requirements are often dictated by local codes, which were written when energy consumption was much less important (and cheaper) than it now is. The state could encourage (or require) localities to update codes with a greater emphasis on energy conservation. Note that if the “mpg” rating gains market acceptance, the pushback one might get here could be muted as consumers would come to demand better performance, eventually obviating code minimums anyway. Two-by-four construction might go the way of the ice box, as more robust two-by-six gets mandated or demanded. Minimum ceiling R-values might be set (or increased). Energy ratings for appliances might be addressed. Note that none of this would result in any cost to government, as inspection costs would not change. And although builders dislike anything that increases initial costs, that is the optimal time to incur these costs, since they can be rolled into a long-term mortgage and benefit from IRS mortgage interest deductions. Furthermore, there is no escaping the fact that the way to maximize conservation benefits is to build them in up front. Making energy improvements later on means that all of these benefits will be reduced. 
Another area where great gains can be made concerns building orientation. Colorado is blessed with abundant sunshine, a free and zero-pollution heating resource if invited into the structure. Presently buildings are randomly laid out facing twisting cul-de-sacs, or with a mind to a view, etc. With a little tweaking, roads in future developments could be plated to allow for more southern exposure. And where that is not possible, the building’s southern face could be designed with more glass than is now the case. Passive (free) solar heating of about 1 KW/sq. meter of glass would be gained by this practice – a huge benefit in winter. Standard passive solar design would call for an overhang or window recess to keep heat gain to a minimum in the summer. This approach, virtually free if designed in on the drawing board, has been almost totally ignored here in sun-drenched Colorado. Educating builders and architects might be all that is required to get this in place. Barring that, building codes could be revised. Again, this would greatly improve the house’s “mpg” and thereby add to resale value and thus should come to be market driven after a while. 
Another simple area that could be considered would be wire sizing. Traditionally wires are design merely to not overheat and risk fire, based on maximum expected current draw. Up-sizing the wire, at least where high currents (HVAC equipment, electric stoves and resistance heaters, etc) are present, would reduce resistance losses every day for 30-50 years. Paybacks can be calculated using wire resistance charts and estimating usage, but the main cost is the labor to install, and that is “free” if done during construction. Builders have no incentive to do this, so a code upgrade might be called for here. (This is a classic case of “split incentives” – the builder gets to save a few $$ up front, but the occupants pay more for decades thereafter.) 
A final suggestion would be to encourage builders to make houses “solar-ready.” This would entail two simple, inexpensive steps. First, make sure that the sloped roof is facing generally south and with no vent pipes or other obstructions (these would be redirected to the north-facing roof). This will greatly facilitate the addition of solar electric (PV) and/or hot water panels in the future. As solar electric panels become cheaper and more efficient, simple economics (with no incentives, or greatly reduced incentives) might drive large-scale movement towards PV. Having the roof properly oriented will make any future addition much less expensive and more attractive both financially and esthetically. 
Second, pre-plumb in copper tubing from the attic or roof area to the vicinity of the water heater. Again, if down the road the homeowner wishes to add solar hot water, this existing plumbing will greatly facilitate the task, without adding much cost at all if done during construction. This too might have to be a code matter, if “encouragement” and coaxing don’t evoke a response. This was done during the Carter years and is a simple, reasonable, preparatory step.
Transportation
Economics is a very strong driver of human behavior and economic decisions are made at the margin. When we decide to drive or purchase a car, often little consideration is given to the marginal (per mile) cost since that cost is usually small compared to the sunk (overall or fixed, “invisible”) cost. Insurance, depreciation, interest, maintenance, sales tax, and registration fees together easily outpace fuel costs. The fact that some of these costs are proportional to  each mile driven (maintenance, depreciation, perhaps insurance) plus the fact that they are paid in a lump sum or totally hidden from view (depreciation) means that they do not affect driving decisions. This is one reason why the increase in gas price from less than $2 to more than $3 has had no perceptible effect on vehicle use. 
The presence of fixed costs, with its accompanying distortion of market behavior is a given. But the state can reduce its contribution to the market distortion by taking this innovative step: eliminate state sales tax on vehicles and car parts (tires, batteries, mechanical parts) as well as eliminating fees for Clean Air Colorado ($12.50/year for cars over 4 years old) and annual registration fees. The monies lost would then be replaced in a revenue-neutral way with an increase in fuel taxes. (Constitutional restrictions on gas taxes for non-road use should not be a problem since road costs are easily greater than the gas taxes collected.) This would simply replace a fixed cost with a marginal one, thereby reducing market distortion. If this is deemed too regressive, it would be a simple matter to eliminate taxes and registration fees on the first X ($15,000, $20,000, whatever) dollars of value only. 
While this would require some thought, and possibly a TABOR ballot issue, it would move Colorado in a more market-driven direction without increasing taxes or government mandates, and without increasing collection or administrative costs. There are no doubt implications and considerations that are beyond the scope of this piece, but this approach meets the minimal cost and intrusiveness criteria that we seek.
A second policy, easier to implement and probably less contentious, would be to encourage or mandate the use of electric or “smart” cars by municipalities and other arms of government (university campuses) where those vehicles would be used exclusively in low-speed environments - on campus or in downtown areas. Traffic and parking enforcement and campus security and service vehicles would seem like good candidates. 

Note that the recommendation here is not for hybrids – this technology is already gaining wide acceptance in the market and offers less energy benefit than do electric cars and smart cars. The reason is that hybrids are fully capable of operating at highway speeds, whereas the recommended vehicles typically are not. The use of these newer, more efficient technologies would not only fight pollution and cut energy use, but would “showcase” them to the general public and perhaps pave the way to their more widespread use. 
While Colorado does not suffer the chronic traffic nightmares that plague Los Angeles and New York City, weekends on I-70 in the winter can degrade into a horror show. Not only is this a tremendous waste for those idling in traffic and a huge source of pollution, it causes a large amount of lost sales for the ski resorts. Like all problems, this can be seen as a great opportunity. 

Two general approaches might be deemed “hardware” and “software.” A hardware solution would be widening I-70 or adding a monorail as have been proposed. Either one of these would be a technical challenge, very expensive (tens of billions or more), and take the better part of a decade (full of disruptions) to implement. 

A software solution would be policy- and behavior-driven. That is what is proposed here, since it has the advantage of being inexpensive and reversible if found ineffective.

No comprehensive program has been tried in addressing the winter weekend traffic jams on I-70 and this should be a great opportunity. Essentially we have a point (Denver metro) to point (I-70 resorts) highly predictable lemming-like migratory pattern. If we can’t mitigate this transportation problem, we have little hope for more wide-ranging problems. 
It would seem likely that the ski industry would be open to partnering with Colorado in developing strategies and policies that would alleviate some of this problem. Public-private coordination efforts might include HOV lanes (mornings westbound on weekends, evenings eastbound, enforced by Colorado State Patrol) coupled with ski-industry-supported HOV preferred treatment and discounts on weekends in the winter. Attractive bus packages and offers could be put in place. Since traffic jams are notoriously non-linear, a small percentage reduction in cars could see end-to-end resumption of open highway speeds for all. 
Alternative Energy Measures

The use of renewable energy (PV, solar hot water, wind, biomass) is hindered economically since all require substantial up-front investment. One way to look at that is to realize that in effect one is buying decades worth of electricity up front in one fell swoop. Looked at that way, the economic decision becomes a simple matter of accounting. High interest rates, long (tax) depreciation periods, and low marginal rates for fossil energy militate against choosing the up-front expense option of alternatives. Furthermore, any externalities associated with fossil fuels (mainly pollution) are not factored into their cost, and alternative energies get no economic credit for not polluting. Thus, left on their own, alternative technologies cannot compete in the present economic environment with fossil fuels, and the benefits of alternatives will not be realized. 
To address this situation, economic incentives have been crafted at several levels. Investor-owned utilities are offering up to $4.50/installed watt (up to 10 KW or $45,000 per meter) back for new PV installations – about half the system’s cost. (Notably co-op utilities, REA’s, are not required to offer incentives and therefore don’t.) The federal government offers an unlimited 30% corporate tax credit and 5-year accelerated depreciation for for-profit corporations. Taken with the Xcel contribution, this means that attractive ROI’s are possible, even with our very low electric rates. Homeowners may take a tax credit limited to $2000, but cannot use the depreciation benefit. 
What this means is that homeowners in general have no compelling reason to install PV. Worse, those in areas served by REA’s are totally upside down if they choose to install PV. Non-profit organizations (churches, hospitals, schools, local municipalities, others) which cannot benefit from the IRS tax benefits are also hard pressed to justify alternative energy options. 
No innovative solution jumps out here. If the state wanted to do something (additional rebate programs or tax breaks), it would likely be contentious and surely be costly and the latter alone is probably a show-stopper for tax-limited Colorado.
If Colorado’s budget is ham-strung on supporting alternative energy, the good news is that promoting conservation is far more beneficial and cost effective and we have already laid out numerous possibilities there. There is however one area that the state could move on. REA’s sometimes accept minimum purchase agreements in lieu of hook up fees when new meters come onto their grid. These persist in perpetuity. What that means is that even if such an REA customer wanted to shoulder the huge cost of installing solar, the reduction in their electric bill would be limited, since the required minimum would still be due. The state could forbid these arrangements, and requirement any fees be paid up-front so no minimum purchases would be required, and/or the state could limit these agreements to a period of say 10 years. At least then, if down the road PV and solar hot water do become economically competitive, REA customers will be able to benefit. 
Taxes and Rate Policies
Energy taxes have taken over social Security’s claim of being the “third rail” of American politics. As energy prices rise, so does the clamor for reducing energy taxes. Anyone brave (or foolish) enough to call for increased energy taxes would soon find herself hounded and demagogued out of office. 

Nonetheless, taxing energy use has several advantages. First, if not fraught with exceptions and exemptions, that is if it is across the board, energy taxes will provoke the market to make the optimal, most efficient response. This is a huge advantage over rebate and conservation programs that reward one thing but not another and which come with a plethora of arbitrary rates, caps, cutoffs, prerequisites and expiration dates. Taxes drive market responses in ways that no policy wonk could ever predict – it lets, to quote Mao, “a thousand flowers bloom.” 
Furthermore increasing existing taxes comes with no additional overhead – the mechanism and people to administer it are already in place. And there is a very important, yet frequently overlooked advantage to taxing energy. Most would agree that energy is the lynchpin of our economy. Yet, in spite of the critical, foundational role that it plays, its price has proven very unstable, much to the detriment of the American economy. Having a stable energy prices would bring serious advantages and would be welcomed by most. But many consider that the only way to stabilize the price of anything would be to impose price controls in which case the “cure” is seen as worse than the “disease.” 
But consider that neither Europe nor Japan have ever suffered the pump shock and gas lines that we have. The reason is simple – they tax energy consumption much more than we do, and enjoy at least one side benefit from that policy – relatively stable energy prices. 

Consider that when oil was at $15, (36 cents/gallon) the price of gas in the US was about 40 cents (oil + refining) + 40 cents (oil company overhead, marketing, and profit) + 40 cents (state and federal taxes) = $1.20/gallon. At the same time, the price in Europe was about $3.60/gallon higher or $4.80/gallon, due entirely to additional taxes there. 
Now fast forward a few short years and oil is at $70/bbl ($1.67/gallon). Assuming no changes in the other components of price, in the US we would see our price go from $1.20 to $2.47, an increase of 106%. In Europe however the price would go from $4.80 to $6.07, a mere 26% increase – 4 times as stable as in the US. 
If the product in question were pepperoni pizza or Father’s Day ties, the price instability would be of little consequence. But energy’s importance is such that its stability is paramount to a sound US economy. The stabilizing effect of high energy taxes is a huge benefit that we are foregoing at our own peril. As for objections that such a strong increase would torpedo our economy, this could be mitigated by phasing the change in and by making it revenue-neutral via tax reductions in other areas. Note that the proposal to shift auto fees and sales taxes over to fuel taxes is in line with this stability argument as well. 
Aside from the suggested tax shift Colorado can do little in this area, since this strategy would be most effective at the federal level. Colorado’s congressional delegation (those members so disposed) could however start a discussion around this in Washington. Something like a serious energy tax increase will not happen overnight, but the debate must start somewhere. This is another opportunity for Colorado to show leadership.
One tax that Colorado could consider raising, if only modestly, would be the tax on diesel fuel. Colorado’s diesel tax stands at 22.5 cents/gal, compared to 26 cents for Kansas, 24.5 for Utah, 14 for Wyoming and 22.9 for New Mexico.
 The problem with increasing this tax too high is that long haul truckers can tank up in neighboring states and then drive through Colorado with refueling. But except for Wyoming (where truckers are probably already topping off before entering Colorado) we are below our neighboring states, and the all-important I-70 traffic doesn’t pass through Wyoming. Colorado could raise diesel taxes unilaterally (after TABOR of course) several cents without going too far out of line with our neighbors. Raising gas taxes a few cents (nowhere near enough to gain any price stability advantages however) is probably long overdue and would not cause massive interstate purchasing. In each case, the above-mentioned benefits of taxation versus political mandates would apply. 
Oregon is experimenting with “per-mile-driven” taxation rather than a fuel tax.
 The jury is still out, but this program will tax efficient vehicles the same as gas guzzlers, seemingly blunting any incentive to choose to drive less. Also it will have an entire bureaucracy behind it with all the expense that comes with that. One possible advantage in the future could be that this system might by useful in taxing usage during rush hour (peak usage times) and thereby encourage shifting away from peak times. No other system (except possibly tolls) currently can do that. In any case, except for the noted I-70 ski weekend congestion, rush hour delays in Colorado are not seen as much of a problem, especially since the completion of T-REX. 
Oregon’s program is well worth watching, but its taxing Prius’s the same as Expeditions is troublesome and counterproductive. A simple fuel tax would seem to be a much more efficient solution.

Finally, the possibility of upping any tax on electricity is possible. Rather than a flat straight-line increase, a shorter, steeper “peak season” tax (from June 1 through September 30) could be implemented. This would have multiple benefits over a simple, smaller tax increase (or no tax treatment change at all). First, the summer rates would be markedly higher than normal, sharpening awareness of electricity consumption. This awareness could help spur conservation and wise use. Second, any conservation that this would provoke would come during the peak, reducing threats of brownouts and diminishing pressure for new plant construction. Plant capacity is based on peak demand, so lowering that peak is critical to overall conservation and efficient resource use. A “peak season” tax would promote this savings. Finally, a steep summer tax would shorten paybacks on photovoltaic equipment. This in turn would cause more PV wattage to be installed, further “clipping the peak” since maximum PV output occurs in the summer – a true “win-win.” 
If this were considered to be too regressive, the state sales tax could be reduced to offset the dollars and maintain approximately equal regressivity. Furthermore, critical winter utility bills would be lowered, reducing cold-weather hardship suffered by thousands of Coloradans. The point here is not to tax more, but to tax smarter. Although this would be a relatively straightforward step elsewhere, Colorado would require a TABOR election in all likelihood. That is not a reason to abandon this possibility, just something to keep in mind. 
The same result could be attained without taxation. Rates are set via negotiation between the PUC and the utilities. Rather than the flat rate structure that prevails in Colorado, a seasonal rate could be crafted. For example, let’s assume a current flat rate of 10 cents/KW-H. A four-month summer rate of 14 cents could be implemented and then offset by an eight-month (October 1- May 31) non-peak rate of 8 cents. These rates could be adjusted so as to be revenue-neutral. For example, even though averaged over time the rates proposed here would wash out, higher summer use might mean an overall increase to consumers. In that case, the off-season rate would be lowered as required to less than 8 cents. A similar approach could be used for natural gas. 
Whether done by taxation or rate setting, the results should be the same: heightened energy awareness, “peak clipping,” increased conservation, increased use of alternatives, and lower utility bills in the winter when lives and property are most vulnerable. This no-cost alternative leverages market incentives, without creating any politicized mandates or need for oversight and would therefore seem to be worth presenting to the PUC and utilities for evaluation.
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� One problem with these conservation programs is that the utility, in this case Xcel, can suffer revenue losses that require an offset via a rate increase: � HYPERLINK "http://www.denverpost.com/business/ci_6087750" ��http://www.denverpost.com/business/ci_6087750�.  While this is normal, it tends to be confusing and offensive to ratepayers. Denver Water went through that a few years ago when drought-driven conservation was so successful that a rate increase was needed. 
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