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ABSTRACT

Millions of acres of public forest in the US Mountain West are substantially degraded and are in need of re-
storation. Mechanized restoration treatments can improve forest health and reduce the likelihood of severe
wildfire. These treatments produce some timber, and substantial amounts of forest residues that can be used to
generate renewable energy and displace fossil fuels. Using the choice modeling method, this study investigates
social preferences for generation of energy with woody biomass produced by restoration treatments on public
forests in the Mountain West. Both multinomial logit and latent class logit (LCL) models are fit to the data and
used to estimate marginal willingness to pay (MWTP) for increased amounts of woody biomass energy gen-
eration and important associated co-benefits and costs. Positive and statistically significant MWTP is found for
the number of homes powered with wood, the extent of healthy forests, avoiding increases in the number of large
wildfires, and local air quality. Significant heterogeneity was found in respondent preferences for the attributes.
The heterogeneity can be explained in part by sociodemographic and attitudinal characteristics of respondents.
The LCL revealed four classes of respondents with distinct preferences, revealing conflicting viewpoints toward
forest management for woody biomass energy generation.

1. Introduction

The United States has passed legislation aimed at reducing green-
house gas emissions (United States Congress, 2005; United States
Congress, 2007; EPA, 2015). In order to achieve the goals set by these
commitments, significant amounts of fossil fuel energy will need to be
replaced with renewable energy. There are multiple renewable tech-
nologies from which to choose, and each option has associated costs
and benefits. In order to maximize the social benefits from investments
in renewable energy technologies, the external costs and benefits must
be quantified and included in the decision making process.

One option for increasing renewable energy production is woody
biomass, which can be used to produce electricity, thermal energy, or
liquid biofuels. Woody biomass is already used to produce about 2% of
the energy in the United States (EIA, 2017) and has the potential to
supply up to 10% (Zerbe, 2006). The high cost of production relative to
fossil fuels has been a major barrier to expansion of woody biomass
energy in the US (Gan and Smith, 2006). However, there are external
effects that are not captured in markets and these costs and benefits can
affect the socioeconomic efficiency of woody biomass energy relative to

other energy options. Because these effects are not captured in markets,
nonmarket valuation techniques are needed to quantify the value that
society has for them.

Throughout the Western United States there are large areas of
public forest that are departed from historic conditions as a result of
past management decisions that include wildfire exclusion, poor timber
harvesting practices, and over-grazing (Wienk et al., 2004; Hutto,
2008).These overgrown and structurally homogenous forests are less
resilient to natural and manmade disturbances, less able to support a
variety of native plant and animal communities (Huntzinger, 2003;
Hiers et al., 2007), and are more likely to experience unusually severe
and damaging wildfires (Schwilk et al., 2009) that can threaten nu-
merous human and ecological values (Graham et al., 2004). Fire-
adapted forests that are departed from historic fire regimes are char-
acterized by increased tree density, structural homogenization, and
woody fuels buildup (Taylor, 2004). These conditions contribute to
high fire severity and are typically mitigated using mechanized thin-
ning treatments, prescribed fire, or a combination of the two (Rummer
et al., 2005). Mechanized thinning treatments use heavy equipment to
remove excess fuels. They sometimes generate merchantable forest
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