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Executive Summary

Rolling blackouts in California and rising energy prices have spurred renewed interest in
renewable energy sources, such as wind, geothermal, biomass, and solar power for
electricity production, home heating, and home cooling. Alternatives to nonrenewable
energy sources such as coal, nuclear fission, and natural gas have many advantages in
terms of reducing global carbon dioxide which leads to global warming, air-quality
improvements, and other potential environmental and health benefits. Until recently, the
market price of nonrenewable energy was low enough that converting to renewable
sources did not have clear economic advantages. However, falling costs of electricity
generation from renewable sources and rising energy costs for conventional sources are
setting the stage for developing some of our renewable resources.

In 2003, NevadaOs electricity consumption is expected to total nearly §ig00atts

hours gWh). Consumption growth rates are predicted to average 1.3 to 1.5 percent in
northern Nevada and approximately 3 percent in southern Nevada. In part due to
population growth in excess of energy infrastructure investment, Nevada paid $2.5 billion
to out-of-state energy producers in 2002. Governor GuinnOs Nevada Energy Protection
Program (NEPP) seeks to finds ways to make Nevada a net exporter of electricity. In
particular, much of the stateOs renewable generation capacity remains untapped. If these
resources were exploited, it is likely that Nevada could increase electricity generation and
export capacity and reduce reliance on other states for its power needs. Further,
exploiting these resources could create jobs within the state often in rural areas that are
currently experiencing job losses. Thus, developing our solar, wind, biomass, and
geothermal resources may prove to be a powerful economic development tool.

An examination of the stock of renewable resources in Nevada proves that the state has
the potential to be a leader in renewable electric generation. Solar resources for
concentrating collectors range between 7,000 and 7,500 watts hours per square meter
(whn¥), making southern Nevada one of the best sources for this type of generation in the
world. Flat-plate collectors can provide a similar amount of generation power. Full
utilization of NevadaOs wind resources could generate 500839 egawatt hours

(mWh) of electricity. The abundance of high-temperature sites in Nevada suggests
geothermal could be a lucrative electrical generation resource for the state. A swath of
geothermal sites covers portions of the western U.S. In Nevada, over 60 percent of the
state has sites with high enough temperatures for electricity generation. The geography of
the state does not lend itself as readily to biomass production. The Department of Energy
(DOE) rates the stock of biomass resources in Nevada as Ofair.O

Given the abundance of renewable energy potential in Nevada, it is interesting to evaluate
the likely economic impacts of converting to electric generation using the stateOs
renewable resources. Toward that end, we estimate the economic impact, in terms of
annual employment and gross state product (GSP), of three different scenarios
representing different levels of renewable energy generation in the state. We tie the
scenarios to the Nevada Renewable Portfolio Standard (RPS). Thus, Scenario 1
examines current usage, where 3.9 percent of total energy consumed in the state is



generated using renewable sources. Scenarios 2 and 3 examine 7 and 15 percent of total
state consumption, respectively, attributable to renewable generation. We estimate
economic impacts for each scenario using a dynamic economic-impact model designed
by Regional Economic Models, Inc. (REMI) that is specially calibrated for Nevada. The
estimated employment and GSP impacts reflect the differences from the baseline case
(the current level of renewable energy generation as 3.9 percent of total consumption)

and the second and third scenarios. As such, the second and third scenario outcomes are
relative to the current impacts of renewable energy generation.

According to the model results, current economic impacts of renewable energy are large.
An estimated 850 Nevada jobs arise either directly or indirectly from renewable energy
generation in the state. If the current proportion of energy consumed is generated by
renewable sources, the annual impact on GSP averages $124 million annually in nominal
dollars through 2035. Adjusted for inflation, the average annual impact is $67 million
chain-weighted 1992 dolldtsThe largest economic effects are observed at the highest
level of renewable energy dependence. When 15 percent of electric needs come from
renewable energy generated within the state, over 5,000 jobs can be attributed to the
renewable energy industry with an average annual GSP effect of $665 million through
2035. Even lower levels of use have significant impact. More than 2,500 jobs result
when 7 percent of generation needs arise from renewable sources. GSP under the Olow
useO 7 percent generation scenario averages $310 million annually through 2035.

Multiplier effects, which measure the indirect and induced economic activity from direct
expenditures on renewable energy generation, are significant. On average, the multiplier
effect is the highest for the OlowO and Ohigh-useO scenarios, both having annual average
multiplier gross state product multipliers of 1.72. The average annual multiplier for the
current use scenario is slightly lower at 1.67. Nevertheless, the multipliers show that
substantial indirect economic activity is generated by switching to in-state renewable
energy generation.

The model results show clear economic benefits in terms of GSP and new employment in
the state of Nevada. It is important to note that this economic development supports
sustainable growth within the state. Renewable energy generation, on average, is
associated with less environmental degradation than generation using nonrenewable
energy sources. Air-quality impacts are scant or nonexistent. And, save for electric
generation using biomass, renewable sources do not contribute to global warming
because fossil fuels are not used. Thus, tallying the economic and environmental benefits
of electric-energy generation, it is clear that it could be an important contributor to
sustainable economic development.

! Chain-weighted 1992 dollars are inflation-adjusted (or real) dollars in 1992 terms. The
chain-weighted adjustment accounts for shifts in consumption so that the inflation
adjustment matches changes in household consumption expenditures over time.



The Potential Economic Impact of Nevada Renewable Energy Resources

l. Introduction

Rolling blackouts in California and rising energy prices have spurred renewed interest in
renewable energy sources, such as wind, geothermal, biomass, and solar power for
electricity production, home heating, and home cooling. Alternatives to nonrenewable
energy sources such as coal, nuclear fission, and natural gas have many advantages in
terms of reducing global carbon dioxide which leads to global warming, air-quality
improvements, and other potential environmental and health benefits. Until recently, the
market price of nonrenewable energy was low enough that converting to renewable
sources did not have clear economic advantages. However, falling costs of electricity
generation from renewable sources and rising energy costs for conventional sources are
setting the stage for developing some of our renewable resources.

Nevada, with its desert and mountain terrain has substantial capacity for exploiting solar
and wind energy resources. Geothermal energy also has potential for home heating and
electric-power generation. And, to a lesser extent, biomass, in the form of wood and crop
residue, could add to the stateOs electric-generation capacity.

In 2003, NevadaOs electricity consumption is expected to total nearly §ig00atts

hours gWh). Consumption-growth rates are predicted to average 1.3 to 1.5 percent in
northern Nevada and approximately 3 percent in southern Nevada. In part due to
population growth in excess of energy infrastructure investment, Nevada paid $2.5 billion
to out-of-state energy producers in 2002. Governor GuinnOs Nevada Energy Protection
Program (NEPP) seeks to finds ways to make Nevada a net exporter of electricity. In
particular, much of the stateOs renewable generation capacity remains untapped. If these
resources were exploited, it is likely that Nevada could increase its electricity generation,
hence export, capacity and rely less on other states for its power needs. Further,
exploiting these resources could create jobs withirstde, often in rural areas that are
currently experiencing job losses. Thus, developing NevadaOs solar, wind, biomass, and
geothermal resources may prove to be a powerful economic-development tool.

The purposes of this study are threefold. First, we estimate the stock of renewable energy
resources in Nevada, focusing on solar, wind, geothermal, and biomass. Second, we
compare prices of electricity generation using conventional methods, such as coal, natural
gas, and nuclear fission to electricity generation prices when renewable resources are
used. Finally, we outline the potential for renewable resources as an economic-
development tool. We will present economic impacts, in terms of employment and gross
state product (GSP), attributable to exploiting renewable resources within Nevada for
different levels of resource use and price.

This report describes the Department of EnerggO&Qs) estimates of the existing stock
of renewable energy in Nevada and the potential for exploitation throughout the state. It
also provides an overview of electricity generation prices using renewable and
nonrenewable energy sources. In the final section, we present the economic impacts of



renewable energy generation in Nevada under three different scenarios. The scenarios
reflect the timetable of NevadaOs Renewable Portfolio Standard (RPS). As such, we
present economic impacts for three scenarios. Scenario 1 analyzes the current level of
renewable use, Scenario 2 analyzes a 7 percent increase in renewable energy, and
Scenario 3 analyzes a 15 percent increase in renewable energy within the state.

Il. NevadaOs Renewable Portfolio Standard

The RPS was part of the 1997 Electric Restructuring Legislation passed by the Nevada
legislature. The goal of the RPS was to increase use of renewable energy in Nevada.
Electric providers within the state were required to acquire renewable electric generation
or purchase renewable energy credits representing 1 percent of total consumption. The
law was revised on June 8, 2001. The revised law, purported to be the most aggressive
RPS in the country, requires a steady shift toward renewable generation through 2013.
The law requires renewable energy generation to increase by 5 percent by 2003, 7 percent
by 2005, 9 percent by 2007, 11 percent by 2@89%ercent by 2011, culminating in a 15
percent increase by 2013.

In question is the economic impact of this law. The law does not require that generators
use in-state resources. Nevertheless, the law is likely to support in-state renewable
generation given the large stock of renewable energy sources in the state. When
renewable types are considered, including solar, wind, geothermal, and biomass,
NevadaOs stock of renewable resources is one of the nationOs largest. Thus, in the next
section we turn to a discussion of the stock of renewable energy resources within the state
by resource type, e.g., solar, wind, geothermal, and biomass. The discussion sheds light
on the potential for reliance on renewable energy for electricity generation in Nevada and
the potential for export to other states.

[I. Renewable Energy RRsource Stocks

To understand the potential for renewable fuels for meeting the electric power needs of
Nevadans, it is essential to know the stock of the resources. In other words, how large are
each of these resources currently and what is their future potential? Additionally, we
must know the location of resources. How close are they to urban centers? Are the
sourcedgliffuse, spread evenly over the state, or concentrated in certain areas? Given this
information, we can more readily assess the potential for renewable sources to meet
stateOs energy demands now and in the future.

Solar Power

Nevada enjoys one of the best environments for solar power generation in the country
with the most potential in the southern part of the state. Solar resources for concentrating
collectors range between 7,000 and 7,500 watts hours per square metr (adkimg
southern Nevada one of the best sources for this type of generation in the world (see
Figures 1 and 2). Flat-plate collectors can provide a similar amount of generation power.
Although not on par with southern Nevada, central and northern Nevadeaéso






