Appendix 1

We developed an estimate of what might be the costs and benefits of adopting LEED standards plus LCC evaluation of energy measures, or “green buildings” for short, for State facilities and public schools in Rhode Island. The estimates assume that green buildings become effective in 2005, and considers the period from 2005 through 2020. We developed estimates for two sets of facilities:

· State facilities, including higher education.

· Locally administered public schools.

We developed these estimates based on three main sources:

· Our GHG Process Phase I analysis of long-run energy use in Rhode Island’s commercial sectors. 

· Our rough estimates of the amount of floorspace used by new or renovated State facilities and public schools through 2020.

· The first comprehensive study of the costs and benefits of green buildings, done by Greg Kats.

The costs and benefits of green building are based on recent work by Greg Kats, formerly of the U.S. DOE, and his colleagues at Capital E. Their study, The Costs and Financial Benefits of Green Buildings: A Report to California’s Sustainable Building Task Force, was released in October 2003. Their assessment of benefits included a detailed review of 60 facilities in several states that followed LEED protocols. They found that compared to ASHRAE 90.1-1999 (which is the standard embodied in the current R.I. building code), green buildings save 25-30 percent of energy costs. They found that there are many valuable benefits of green buildings besides energy cost savings: reduction in water bills, reduction in emission of air pollutants, lower maintenance costs, and enhanced occupant productivity and health.

Kats et al. analyzed 33 facilities in several states in order to estimate the incremental cost of green building. They also found evidence that the incremental costs of green vs. conventional building may decline over time as green building practice experience grows.

Our estimates for state facilities are summarized in the following table.

Green Building Impacts -- R.I. State Facilities

	Item
	Value

	Energy cost savings, 2005-2020
	$48,987,000

	Green building costs, 2005-2020
	$10,433,000

	Net cost savings, 2005-2020
	$38,554,000

	Carbon dioxide reductions in 2020
	37,000 metric tonnes

	Cost per tonne of CO2 reduced
	-$185/tonne CO2


Energy cost savings represent the reduction in the State’s bills for electricity, gas, and fuel oil if new facilities are green buildings, as defined above. Green building costs are the average additional costs of implementing LEED certification plus LCC evaluation of energy efficiency measures. Net cost savings are the difference between these benefits and costs. Costs are expressed in 2004 present value, with green building costs amortized over building lifetimes. Estimates for public school facilities are summarized in the next table.

Green Building Impacts -- Public Schools in R.I.

	Item
	Value

	Energy cost savings, 2005-2020
	$28,367,000 

	Green building costs, 2005-2020
	$13,062,000

	Net cost savings, 2005-2020
	$15,304,000

	Carbon dioxide reductions in 2020
	23,000 metric tonnes

	Cost per tonne of CO2 reduced
	-$120/tonne CO2


The estimates we developed are quite preliminary, and are subject to revision as better data may become available. The emissions factors used to estimate CO2 reductions by fuel type were taken from the Phase I analysis. Some of the other assumptions that were used to develop the estimates in the above tables are noted in the following table.

Inputs to Analysis of Green Building Impacts

	Assumption
	Value

	Public schools floorspace (new/renovated)
	50 percent of new education floorspace in Phase I analysis

	State facilities floorspace (new/renovated)
	25 percent of new education floorspace in Phase I analysis plus 20 percent of new office floorspace

	Incremental cost of green building
	$4 per square foot

	Reduction in energy use
	30 percent

	Electricity costs
	$29/MMBTU (10 cents/kWh)

	Natural gas costs
	$8/MMBTU

	Fuel oil costs
	$7.7/MMBTU


�In fact, Kats at al. monetized these non-energy benefits, which totaled to about ten times the reduction they found in energy bills. 
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