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ABSTRACT 
 

With increased interest in reducing fossil carbon emissions, individuals and industries look to 

renewable energy options such as solar, wind and hydro as solutions. Another renewable energy 

option that shows great potential in Wisconsin is woody biomass energy (WBE). Wisconsin is 

comprised of 17 million acres of forest land, producing an abundance of unmerchantable forest 

residue (i.e. harvest and thinning debris, invasive species, and insect infested or diseased trees). 

Accumulation of this residue is harmful to the health of forest ecosystems and increases risk of 

wildfires. One potential use of this woody biomass is heating Wisconsin public school district’s 

buildings. A handful of Wisconsin public school districts currently use wood energy, but it was 

estimated that 200-300 public schools could benefit in using wood energy ( P-Squared Group, 

2008). This shows that successful implementation of a wood energy system is possible but also 

raises the question as to why there are not more Wisconsin public school districts using wood 

energy. Perhaps it is a lack of knowledge, or maybe other currently unidentified barriers and 

challenges. With this in mind, it is possible that outreach to school districts regarding this 

locally available heating fuel source could help districts appropriately adopt the use of WBE in 

directly filling potential knowledge gaps and resources to overcome identified barriers and 

challenges. Therefore, the purpose of this study is to assess school districts’ familiarity with 

WBE, identify districts’ barriers and challenges to using WBE, and explore preferred options for 

outreach about WBE. To address the study’s objectives, online surveys and focus groups were 

employed to all Wisconsin public school districts’ superintendents and directors of building and 

operations. Overall, school districts had a low familiarity of WBE. Major barriers and challenges 

identified included cost, personnel, time, competing cheaper fuel sources, and insufficient 

building infrastructure. Most school districts reported turning to Focus on Energy, a statewide 

energy program, to acquire information regarding energy and preferred to receive information 

in the form of internet resources or reports. Based on the study’s results, to effectively provide 

school districts with accurate and timely information, it is suggested that outreach material, 
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such as reports and resource information, addressing challenges to using WBE be disseminated 

through Focus on Energy’s website. Future research examining the effectiveness of this outreach 

approach is recommended as well as assessing the effects of interest on WBE knowledge. 
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CHAPTER 1 

 

INTRODUCTION 

 

1. BACKGROUND 

Wood has been essential to the survival of humans in providing the energy 

required to cook and produce heat. All the way up until 1885, wood was the 

biggest energy provider in the world, but was succeeded by natural gas and later 

petroleum in the early 1920s (Wood Energy 101, Retrieved Nov. 07, 2020). 

However, the emergence of the 2000s also brought with it an increasing interest 

in the use of renewable energy in response to an increasing population, 

increasing energy demand, and increasing awareness of the environmental 

impacts of burning fossil fuels (Pew Research Center, 2020). One of these 

renewable energy options that shows great potential in the state of Wisconsin is 

woody biomass energy. 

1.1 Woody Biomass and Woody Biomass Energy 

Woody biomass is a part of the larger biomass category, which includes 

agricultural plants and crop residues, agricultural animal residues, agricultural 

manufacturing residues, municipal solid waste, fast growing plants such as 

poplar and eucalyptus trees, perennial grasses that are cultivated as a specialty 

biomass feedstock, trees and tree residues, and wood manufacturing residues 

(Shelly, Retrieved Nov. 27, 2020). Due to the multiple appearances of wood in 

the sub-categories of biomass, the term woody biomass has many definitions. 
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One of the most used definitions of the term woody biomass is any non-

merchantable woody material without a current local market (Shelly, Retrieved 

Nov. 27, 2020). For the purposes of this study, the commonly accepted definition 

will be used with the further clarification of non-merchantable woody material 

including wood residues that come either directly from the forest (i.e., forest 

management residue, feedstock) or indirectly from wood manufacturing and 

processing factories (i.e. sawdust, defective wood, trimmings, etc.).  

 Woody biomass energy is the capture of energy that is produced upon the 

combustion of the cellulose in the woody material (Wood Energy 101, Retrieved 

Nov. 07, 2020). The wood itself never burns, rather energy is produced from 

wood when the gases released from cooking the woody material are burned. The 

amount of energy that can be captured thus depends heavily on the type (i.e., 

hardwood or softwood) and condition (i.e., moisture content and form) of the 

woody material used. Categories of wood energy include heat energy, electrical 

energy, and biofuels (Shelly, Retrieved Nov. 27, 2020). For the purposes of this 

study, wood used for heating will be the focus. 

1.2 Historical Use of Woody Biomass Energy 

Since the early humans, wood had served as the primary fuel for heat and energy. 

It was not until the sixteenth century that there was a major shift, starting in 

London, from wood to coal. Londoners had relied on wood and charcoal, but 

forests became over-exploited and transportation of wood too expensive. Soon 

fleets filled with the less expensive, “sea coal,” replaced wood in being their 

primary energy source (Pain, 2017).  

In the United States, this switch from wood to coal did not occur in the United 

States until the late 1800s. In fact, it was reported in 1860, that wood was still the 
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primary source being used in homes and businesses for heating and cooking and 

was also being used to produce steam to power industries, trains, and boats (A 

Selected Timeline of U.S. Energy, n.d.). The transition to coal started around 

1885 to 1890 when coal began replacing wood in steam generation, and then 

around 1910 urban and suburban homes started the transition to primarily using 

coal (A Selected Timeline of U.S. Energy, n.d.). Wood energy was then surpassed 

also by petroleum around 1920 (Wood Energy 101, Retrieved November 07, 

2020) and by 1950 electricity and natural gas were the primary sources of energy 

for most homes and commercial buildings (A Selected Timeline of U.S. Energy, 

n.d.). However, since the mid-1970s, wood energy use and interest has been 

increasing as wood technologies improve and become more efficient, and people 

are looking to more affordable and sustainable energy options. In 1974, more 

American households started to use wood energy again for heating as energy 

costs started to go up. The transition back to wood expanded beyond households 

as some businesses decided to switch from coal to wood waste materials. Among 

these businesses included some paper and pulp industries, where the installation 

of wood and black liquor boiler systems that produced steam took the place of 

fuel oil and coal (A Selected Timeline of U.S. Energy, n.d.). In 1994, the successful 

operation of multiple test biomass gasification systems displayed a promising 

potential for the adoption of the newer technology (A Selected Timeline of U.S. 

Energy, n.d.). Since then, wood energy interest and use has continued to increase 

as wood energy systems and fuel technology (the development of more efficient 

burning fuel sources such as wood pellets and briquets) have been evolving to be 

increasingly efficient and affordable. Just from 2000 to 2018, use of coal and 

petroleum has reduced making room for the increase of more renewable energy 

sources, including wood. 
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Policy has also helped play a major role in encouraging the use of wood energy 

systems and fuels. The early 2000s brought with it two national efforts that 

pushed the sourcing of woody biomass fuel from federal forests. The first was the 

National Fire Plan in 2000 which aimed at helping to diminish the risk of 

wildfires for at-risk communities by reducing the amount of forest fuels including 

the plethora of small density trees of little or no value. The second effort was the 

Healthy Forest Restoration Act in 2003 which pushed the removal of small trees 

susceptible to insects, disease and wildfire in order to improve forest health. 

Then, in 2005, the “Billion Ton” study conducted by the Forest Service and 

Department of Energy worked to see if the United States could sustainably 

replace at least 30% of its petroleum use with biofuels (including woody 

biomass). The study found that 368 million oven-dry tons of biomass could be 

produced each year by the forests in the United States. Other efforts in the U.S. 

have included the National Cohesive Strategy and the USDA’s Biomass Crop 

Assistance Program (overseen by the 2014 Farm Bill) which have aimed to help 

reduce costs in producing or providing biomass fuel for energy (Kirkland, n.d.). 

1.3 Current Use of Woody Biomass Energy 

 In many rural areas across the United States, woody biomass energy is used by 

schools to heat their school buildings (Kirkland, Retrieved Nov. 07, 2020). Many 

of these areas are motivated to use wood energy as a way to reduce woody 

biomass accumulation in forests, thus reducing the risk of wildfires. Out of this 

interest came the USDA Forest Service’s Fuels for Schools and Beyond program. 

The goal of the Fuels for Schools program is to show that chipped wood or wood 

pellets can be the most economical and efficient choice for heating for certain 

niche areas (Kirkland, Retrieved Nov. 07, 2020).  Montana’s Darby School 
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District is a niche location that was recognized by the Fuels for Schools program 

and was recently acknowledged for their innovation, cost savings, energy 

efficiency, and successful biomass system (Westover et. al., 2017).  

School districts, community centers and rural areas in Alaska are other niche 

locations within the United States. One such example includes the school district 

of Tok, where a cogeneration system (a system that provides both heat and 

electricity) uses hazardous fuels (which reduces risk of wildfires) for powering 

and heating their school buildings and on-campus greenhouse (Kirkland, 

Retrieved Nov. 07, 2020). Additionally, several wood energy systems installed in 

school districts throughout Alaska can provide heat not only for the school 

buildings, but also to the local community centers. Beyond the school districts in 

Alaska, of the rural communities in the state, over 20 wood heating systems are 

in operation and provide reduced heating costs for these rural areas in 

comparison to their previous use of heating fuel. The state also has a Renewable 

Energy Fund grant program which has funded 34 biomass projects and continues 

to fund future biomass projects (Kirkland, Retrieved Nov. 07, 2020). There are 

plenty of other niche locations in the United States besides Montana and Alaska, 

including the state of Wisconsin. 

1.4 Woody Biomass Energy in Wisconsin 

According to the U.S. Energy Information Administration, Wisconsin’s primary 

renewable energy source is biofuels that includes woody biomass. Wood energy is 

used by about 9% of Wisconsin households, using, on average, 1.2 million cords 

of wood per year as either a primary or secondary fuel source (Wood Energy 101, 

Retrieved Nov. 07, 2020). In other words, woody biomass energy is used to heat 

approximately 1 in 30 households in Wisconsin (U.S. Energy Information 
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Administration, n.d.). While those numbers may seem low, wood energy 

continues to be the biggest source of renewable energy for the use of producing 

electricity, space and water heating, industrial thermal processing needs, as well 

as many other services (Wood Energy 101, Retrieved Nov. 07, 2020).  

 Wisconsin is comprised of about 16.7 million acres of forestland which are 

estimated to provide enough wood energy to potentially produce about 200 

trillion BTU each year. That would be enough to heat about 2.5 million average-

sized Wisconsin homes (Wisconsin K-12 Energy Education Program, n.d.). 

However, currently, about 2 million cords of wood are used for energy in 

Wisconsin every year providing about 47 trillion BTU. Of the wood energy being 

used and produced, about one sixth of it is used to operate Wisconsin wood 

industries (i.e. lumber and papermills) (Wisconsin K-12 Energy Education 

Program, n.d.). Most of these wood industries are located in the more heavily 

forested northern part of the state (U.S. Energy Information Administration, 

n.d.). In addition, a total of 8 wood pellet manufacturing plants are scattered 

throughout the state and develop fuel grade wood pellets out of a variation of 

hardwoods, softwoods, and paper waste for heating purposes (U.S. Energy 

Information Administration, n.d.).  

Something unique to Wisconsin is the existence of the Statewide Wood Energy 

Team (SWET). A group created through University of Wisconsin - Madison 

Division of Extension and comprised of public and private stakeholders that 

share the common goals of expanding markets to convert woody biomass to 

energy, advance the installation of commercially viable wood energy systems in 

public and private institutions, and support the health of Wisconsin’s forests and 

forest industry (i.e. wildfire mitigation, forest restoration, urban wood utilization 
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and other forest management goals aimed at utilizing Wisconsin’s woody 

biomass) (UW-Extension, 2020). SWET has helped and continues to help 

improve and increase Wisconsin’s use of wood through their education efforts, 

outreach, and projects in the state. (UW-Extension, 2020) 

Due in part to SWET’s efforts, there are currently many commercial and 

industrial businesses in Wisconsin currently using wood energy. Large 

commercial and industrial businesses that are currently using wood energy 

include: WE Energies’ 50MW biomass cogeneration plant at Domtar Paper 

Company’s Rothschild mill, Gundersen Lutheran’s Biomass Boiler (which is used 

to heat their buildings in the winter, to provide hot water for laundry and kitchen, 

and dehumidify the air and sanitize medical equipment), and Muscoda’s Meister 

Cheese plant and nearby whey drying facility (which is used to provide process 

heat). Several medium commercial and industrial businesses currently use wood 

energy including Superior Kiln and Granite Valley, both of which use wood 

energy to provide process heat for drying dimensional lumber and remove 

problems of inconsistent supply and interruptible services of natural gas. There 

are also small commercial and industrial businesses that currently use wood 

energy, of which include: the Oneida Tribe of Indians of Wisconsin which uses a 

wood pellet boiler to heat two workshops, Sunny Slope Greenhouse which uses a 

wood system to heat a 4,000 square foot greenhouse space, Nine Mile Recreation 

Area which uses a wood pellet boiler system to heat their ski chalet, and Grass 

Creek Greenhouse LLC which uses a wood pellet system to heat a 4,680 square 

foot greenhouse including in-floor heating for plant growth.  

1.5 Use of Woody Biomass Energy in Wisconsin Public School Districts 



8 
 

There are also a few school districts in Wisconsin that used or currently use wood 

energy to heat their school buildings. Barron school district used wood energy 

since the early 1980s to heat all their school buildings as well as their town’s 

neighboring community center and hospital (Case Studies, Retrieved Dec. 5, 

2020). However, as their system aged and the neighboring hospital expanded, 

the district decided to dismantle their system in 2020. Another school district 

that used to use wood energy to heat their school buildings was Hayward school 

district, but their system dismantled in 2018 for unknown reasons. Since the 

early 1980s, Rice Lake school district has actively used woody biomass energy to 

not only heat their school buildings but also to heat their swimming pool. Shell 

Lake school district also currently uses wood energy to heat one of their school 

buildings and has been doing so since 2009. Two other school districts that have 

a wood energy system include Pepin school district and Chequamegon school 

district.  

School districts in Wisconsin show a lot of potential for using woody biomass 

energy for heating as there seems to be a plentiful supply of woody biomass fuel 

nearby. According to the Wisconsin Department of Natural Resources, the state 

of Wisconsin is currently producing an excess supply of woody biomass material, 

especially in the form of forest management residue. While this is true for the 

state as a whole, the biggest challenge is in urban areas where urban forest 

managers lack a place to put the urban management residue. Schools located in 

these urban areas could potentially use this residue to heat their school buildings 

while also helping improve their community’s environment and putting to use 

residue that would otherwise likely end up in a landfill. In addition to the 

management of excess woody residues, something unique to Wisconsin is the 

presence of school forests. School forests are pieces of forest land that is 
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registered through the state’s community forest program and owned or managed 

by a public or private school for the purposes of environmental education and 

natural resource management. Over half of the school districts in the state of 

Wisconsin have a school forest, providing them with a potential source of wood 

fuel within district boundaries. 

With all the potential benefits of using woody biomass energy and surrounding 

wood fuel sources, why is it that only a handful of Wisconsin public school 

districts currently have a wood energy system? Perhaps knowledge of this historic 

energy system is also something of the past? Or perhaps, there are certain 

barriers and challenges that need to be overcome to allow school districts the 

opportunity to consider use of wood energy to meet their heating needs? While 

organizations have made attempts to educate the public about wood energy, a 

focus on Wisconsin public schools and an assessment of their current wood 

energy knowledge and barriers and challenges to implementing a wood energy 

system has not been performed. This information is essential to the development 

of effective outreach efforts on woody biomass energy to allow school districts the 

platform to make a more well-informed decision. 

2. OBJECTIVES 

The overall objective of this study is to provide suggestions for a future wood 

energy outreach program directed towards Wisconsin publics school districts that 

is delivered in a preferrable way, and meets districts where they are at in terms of 

their wood energy knowledge and barriers and challenges they are facing.  

My objective of Chapter 2, Assessing Wisconsin public school districts’ 

knowledge and familiarity of woody biomass energy, was to ascertain a wood 
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energy knowledge and familiarity baseline to work from by using four specific 

research questions: 

1) What are districts’ self-assessed familiarity with woody biomass energy? 

2) How do districts rate their understanding of the required technology and fuel 

to implement a wood energy system? 

3) Do districts agree to a need of additional information about wood energy? 

4) Are there any regional differences in the above? 

In this chapter, I reported on findings from an online Wisconsin public school 

district administrator survey conducted from October 2019 to January 2020. To 

provide additional qualitative information, a focus group was conducted virtually 

in January 2021.  

My objective of Chapter 3, Determining Wisconsin public school districts’ major 

barriers and challenges to using woody biomass energy and preferred outreach 

methods, was to explore possible avenues for outreach efforts about woody 

biomass energy by using three specific research questions: 

1) What are school districts’ major barriers and challenges to using woody 

biomass energy? 

2) Do any occupational or regional differences exist in major barriers and 

challenges selected? 

3) Who do school districts commonly go to for energy information? 

4) How to school districts prefer to learn about energy options and receive 

information  about energy options? 
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For this chapter, I reported on findings from an online surveys of Wisconsin 

public school district administrator and Wisconsin public school district director 

of buildings operation and management conducted from October 2019 to 

January 2020. Additional qualitative information to supplement survey findings 

was collected through focus groups held in January 2021.  

This thesis is organized in a manuscript style. The first chapter is an introduction 

to the study and a summary of germane background information and motivation. 

The second chapter is an assessment of Wisconsin public school district’s 

knowledge and familiarity with woody biomass energy, and the third chapter is 

an exploration of major barriers and challenges school districts perceive to face in 

implementing a wood system as well as possible avenues for outreach 

opportunities. Both chapters will be used to submit an article to the Wisconsin 

School News Journal, a UW-Extension publication, and a peer reviewed journal 

article to the Journal of Biomass & Bioenergy. The final chapter is a conclusion 

and synopsis of the preceding three chapters. 

3. BACKGROUND LITEREATURE AND MOTIVATION 

3.1 Wood Energy Knowledge and Familiarity 

While there have been numerous studies done on perception and attitude 

towards woody biomass energy, few studies have assessed wood energy 

knowledge and familiarity. Of the few studies testing wood energy knowledge and 

familiarity, most were conducted from 2010 to 2014 by Pradipta Halder and his 

colleagues. Halders’ initial studies in 2010 and 2011 focused primarily on 9th 

grade students (average age of 15) in Finland. Results from these studies showed 

that, despite Finland being one of the leading European countries in forest 

biomass production and utilization (Halder et. al., 2011), a majority of students 
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lacked in-depth knowledge about bioenergy (Halder et. Al. 2010). However, this 

lack of knowledge was observed with a greater eagerness to learn in comparison 

to those with a higher bioenergy knowledge (Halder et al, 2011).  

Halders’ later studies still focused on 9th grade students (average age of 15) but 

examined the role location might play in knowledge and attitude (Halder, 2012). 

An international survey was conducted in Finland, Slovakia, Taiwan, and Turkey 

assessing bioenergy knowledge and attitudes of students. Results showed that 

urban-rural location does not seem to play a role in knowledge, but it does seem 

to play a role in perception (Halder, 2012; Halder et al, 2010), which was 

confirmed by a later study conducted by Halder on 9th grade Finnish students 

(Halder, 2014).  While location and knowledge do not seem to show any 

relationship, knowledge and perception do seem to influence one another. 

The effects of knowledge on perception are debatable. Some studies have shown a 

negative relationship between knowledge and perception, where those with a 

higher knowledge have a more critical perception and attitude (Halder, 2012). 

Other studies have shown a positive relationship between knowledge and 

perception, with an increase in knowledge leading to an increase in support and 

more positive attitude (Bidwell, 2016; Shaw et al, 2012; Monore & Oxarart, 2011). 

Based in part on the information-deficit model (Bidwell, 2016; Ehert et al, 2017), 

it is possible that a gain in knowledge can help promote a positive perception 

which, in turn could aid in contributing to behavioral changes (Halder, 2012; 

Shaw et al, 2012). In terms of woody biomass energy, it is suggested that further 

research be done examining the impacts knowledge and familiarity might have 

on perception (Halder, 2014) and ultimately, behavior. 

3.2 Benefits, Barriers, and Challenges of Using Wood Energy 
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Studies have shown the many potential benefits to using woody biomass energy. 

Some of these benefits include a significant decrease in heating costs (Bergman & 

Maker, 2007), increased energy security (Halder, 2014), improvement to the 

local economy (Halder, 2014; Perez-Verdin et al, 2008), reduced CO2 emissions 

(Dercan et al., 2012; Kukrety et al., 2015; Campbell et al, 2016), reduced risk of 

wildfires (Campbell et al, 2016) and promotion of a healthy forest ecosystem 

through the removal and use of unmerchantable woody residue (Bergman & 

Maker, 2007). However, despite these benefits, studies have also shown several 

barriers and challenges that could potentially impede the use of woody biomass 

energy. In general, these can be categorized into environmental, political, and 

socioeconomic barriers and challenges. Barriers being defined as a roadblock that 

prevents access or implementation. Challenges being defined as a difficult 

obstacle the hinders access or implementation but can be overcome more easily 

than a barrier. 

Environmentally, a main barrier or challenge that has been noted by multiple 

studies is a concern for soil health with the removal and use of woody biomass 

(Campbell, Venn & Anderson, 2016; Paredes-Sanchez et al, 2016; Becker et al, 

2013; Wilhelm, Rathsack & Bockheim, 2013). More specifically, a concern about 

soil erosion (Paredes-Sanchez et al, 2016) and reduced soil productivity 

(Campbell, Venn & Anderson, 2016). Effects of wood removal for energy on soil 

health is something of specific concern for areas with already nutrient-poor, 

sandy soils, such as those in northwest Wisconsin, where it was shown to have 

some impact on soil nutrient content (Wilhelm, Rathsack & Bockheim, 2013). In 

conjunction with reduced soil health is the use of woody biomass energy 

promoting or eventually leading to deforestation (Paredes-Sanchez et al, 2016). 

Deforestation due to over-exploitation of forest resources for wood energy is 
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something that occurred historically in England when appropriate regulations 

were not put in place and wood was its main energy source (Paine, 2017).  As a 

result of potential impacts on soil health and threats of deforestation comes 

potential concerns about loss of biodiversity and overall forest health (Campbell, 

Venn & Anderson, 2016; Paredes-Sanchez et al, 2016). While these 

environmental hesitancies came from studies not specifically focused on 

Wisconsin public schools, it is still possible for school districts to share these 

concerns regarding the well-being and endurance of their school forests.  

 A few public policies have been put in place such as the Energy Independence 

and Security Act of 2007, Energy Policy Act of 2005, and Healthy Forests 

Restoration Act of 2003, all of which promote bioenergy from cellulosic biomass 

(Shivan & Mehmood, 2010). However, many studies note the importance and 

lack of policy to encourage the use and transition to woody biomass energy which 

has been a major barrier and challenge to implementing a wood energy system 

(Aguilar & Garrett, 2009; Shivan & Mehmood, 2010; Guo et al, 2012; Song, 

Aguilar, Shifley & Goerndt, 2012). According to a study done in 2009 (Aguilar & 

Garrett), the ability of woody biomass to provide more jobs and use a local energy 

source depends on location of the consumer and producer. However, in order to 

decrease the distance between consumer and producer a woody biomass market 

needs to be established using policy. Aguilar & Garrett noted in 2009 that federal 

and state governments were looking to implement more policies and incentives to 

encourage the transition from foreign, greenhouse gas emitting sources to locally 

produced and more sustainable woody biomass.  

Another challenge is the lack of effective policies directed towards forest 

landowners, and producers and consumers of woody biomass (Shivan & 
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Mehmood, 2010), such as Wisconsin public-school districts to encourage the use 

of excess woody biomass residue. Effective political actions that could help 

encourage the use of wood energy are policies that reduce wood energy cost or 

increase non-wood energy prices. These political actions were found to be 

especially effective in the Midwest and rural areas in the United States (Song, 

Aguilar, Shifley & Goerndt, 2012). Furthermore, incentives have also been shown 

to be an effective political tool used in Wisconsin, but an area that the state could 

improve in (Guo et al., 2012). That all being said, it is possible that the right 

policy could be in place, but a lack of experience in using government programs 

could act as a challenge(G.C.S. & Mehmood, 2010). In other words, education 

about available policy seems to be just as important as the policy itself. 

Socioeconomic factors that could influence the use of woody biomass were found 

by a study conducted on US households in urban and rural areas (Song et al., 

2012). These factors include price fluctuations of non-woody energy sources, 

household size, income, age of house, location (urban vs rural) and urbanization 

(Song et al., 2012). When applied to school districts, these factors could be price 

fluctuations of other energy sources, size of the school district, funding/financial 

situation of the school district, age of the school buildings and their heating 

system(s), location of the district (urban or rural), and amount of urbanization 

surrounding the school district. Other studies done have also found location, 

income, and age to have some impact on willingness or interest in using woody 

biomass energy (G.C.S. & Mehmood, 2010; Halder, 2014).  

Beyond certain demographics, many studies agree that cost is a major barrier or 

challenge to implementing a woody biomass heating system (Bergman & Maker, 

2007; Hazel & Bardon, 2008; Aguilar & Garrett, 2009; Nishiguchi & Tabata, 
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2016). However, the exact cost differed between the studies. From a 

questionnaire conducted at direct burning facilities in Japan, Nishiguchi & 

Tabata (2016) found that the cost of collecting and transporting woody biomass 

was one of the biggest challenges for these facilities. Somewhat similar, Aguilar & 

Garrett (2009) stated in their study that the greatest challenge for woody 

biomass, especially from the perspective of state foresters, state energy biomass 

contacts, and National Council of Forestry Association executives, is the cost of 

harvesting and transporting the woody biomass. This finding could certainly be 

applicable to school forests and affect costs of wood fuel even for schools without 

school forests in needing to cover transportation expenses. While this could be a 

factor, a case study done on a school district in Darby, Montana followed the 

entire wood energy implementation process (Bergman & Maker, 2007). In the 

end, the implementation was a success, but they did find the initial installation 

costs of the wood system to be a challenge. 

A study that was conducted interviewed local industries, agency communities, 

and tribal representatives on federal public lands across the United States to 

explore wisdom about challenges with biomass use (Becker et al, 2011). Results 

from the interviews showed supply guarantee, industry presence, transportation 

and value of biomass to be the most prominent limiting factors. To add, another 

challenge found while using woody biomass energy was fuel quality (Hazel & 

Bardon, 2008). More specifically, acquiring affordable wood fuel with low 

moisture content, minimal presence or absence of dirt, and of appropriate chip 

size. 

Apart from the physical socioeconomic barriers and challenges are also the more 

psychological social barriers and challenges that have been explored and 
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identified. Perception, attitude, and knowledge have been shown to have the 

potential of acting as a barrier or challenge to using woody biomass energy.  

Aguilar (2009) studied individuals’ willingness to invest in wood energy and 

found that their preference to invest in solar and wind energy acted as a barrier to 

investment in wood energy. In congruence with preference is an individual's 

attitude which can also act as a barrier or challenge. A study performed by Becker 

et. al. (2013) used the Theory of Planned Behavior to predict social availability of 

woody biomass and landowner’s willingness to harvest. Their study found that 

the landowner’s attitude toward soil impacts, aesthetics, and energy 

independence were the main predictors of their willingness to harvest. But as 

Monroe & Oxarart (2011) discovered, these preferences and attitudes could 

potentially be based on misconceptions, mistrust, and lack of information. In 

other words, the underlying barrier or challenge to preference and attitude could 

be misunderstanding and illiteracy.  

3.3 Potential Wood Energy Outreach Methods 

There are very few studies that have researched the development of woody 

biomass outreach programs. The most notable is a case study performed by 

Monroe & Oxarart (2011),that sought to create a woody biomass outreach 

program in the southern United States. Their study discussed the Wood to 

Energy Outreach Program and its goal of using community outreach and 

education programs to help the public to accept and support the use of woody 

biomass energy in areas where it is a feasible option. Programs were created 

through a small survey assessing the areas of public misinformation and 

misconceptions. After surveys were sent out and analyzed, Monroe & Oxarart 

held focus group discussions on factual texts, and then held a community forum 
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proceeded by a survey of forum participants. The focus group discussions and 

surveys showed the influence that mistrust and misconception can have on 

perception as well as the importance of interacting with the public to increase 

knowledge, clarify misconceptions, and establish trust (Monroe & Oxarart, 2011).  

An earlier study looking specifically at woody biomass energy took a bit of a 

different approach in comparison to the 2011 Monroae & Oxarart study. The goal 

of the study was to try to use outreach programs to help encourage workers and 

landowners in Minnesota to use woody biomass as a renewable energy source 

(Demchik et al, 2009). Topics that were focused on in their outreach program 

were pre-chosen by researchers rather than deduced from surveys or focus 

groups of their intended audience. Their chosen topics included: information on 

markets, environment impacts, and available resources. These topics were 

thought to be of particular importance and interest to their targeted audience 

which included landowners, land managers, loggers, and energy-intensive 

businesses. A tool developed and used to help in their outreach efforts was a GIS 

resource assessment map as well as a map of harvest residue. While it was 

inconclusive if their outreach increased use and economic activity, they were 

confident in their ability to provide the needed information for their audience to 

make informed decisions on woody biomass production and utilization (Demchik 

et al, 2009).  

Resulting behavioral change from a sustainable energy outreach program can be 

challenging but increasing knowledge and encouraging more positive attitudes 

does seem to be a possibility (Monroe & Oxarart, 2011; Shaw et al, 2012; Bidwell, 

2016). However, it’s been shown by multiple studies that an effective outreach 

program can meet the challenge of behavioral change if the program takes more 
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of an interactive approach. This could include informational sessions and forums 

(Monroe & Oxarart, 2011; Bidwell, 2016), where professionals can share 

information and the public can share their views and opinions in hopes of 

developing a more wholesome understanding, positive perspective, and 

encouragement to change behavior. Another option is direct hands-on 

experiences through personal implementation or even community-based energy 

projects. Rogers et al (2012) found that their community-based wood-fuel project 

was successful in raising awareness about renewable energy technologies and 

increasing uptake of renewables. This was especially true for those who directly 

participated, which led the researchers to suggest a larger support of local 

projects to maximize social impacts. 

3.4 Motivation 

The use of woody biomass as a source of energy could potentially help prevent 

wildfires, improve the health of a forest ecosystem, provide more local jobs, and 

create a more affordable energy fuel source. If Wisconsin public school districts 

were to adopt the use of woody biomass to help heat their schools, not only could 

they potentially reap the benefits mentioned prior, but they could also use their 

wood energy systems as a teaching tool and sustainable living example to both 

students and the community. It is important for youth to have knowledge of 

alternative, sustainable fuel options such as woody biomass as they are our future 

decision makers (Halder, 2014). However, each region in Wisconsin possesses a 

distinct landscape, resources, culture and lifestyle, which could result in 

regionally shared knowledge and familiarity of wood energy and challenges to 

implementing such a system. In this study, regional knowledge and familiarity 

will be assessed as well as regional and occupational perceived barriers and 
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challenges to using wood energy in order to help fill potential information gaps 

and enhance outreach efforts to Wisconsin public school districts.  
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CHAPTER 2 

ASSESSING WISCONSIN PUBLIC SCHOOL 

DISTRICTS’ KNOWLEDGE AND FAMILIARITY OF 

WOODY BIOMASS ENERGY 
 

1.KEYWORDS 

Woody biomass energy, wood energy, knowledge assessment, perception, 

Information-deficit model, renewable energy, Wisconsin public school districts 

2.BACKGROUND 

The U.S. population is projected to continually increase, along with the country’s 

energy demand (Aguilar, 2009). In response to increased demand, is the 

possibility of the cost of fossil fuels rising, making room for the renewable energy 

industry to thrive (Aguilar, 2009). But, beyond the potential rise in prices, many 

are already turning to renewable energy options to reduce their carbon footprint 

with the help of local government (EPA, 2021). The most common renewable 

energy options consist of solar (photovoltaic, solar thermal), wind, biogas, 

geothermal, low-impact hydroelectricity, wave and tidal power, and biomass 

(EPA, 2021). In addition to the above, benefits to using renewable energy include 

a diversified energy supply, reduced dependence on imported fuels (see Figure 

2.1), local and national economic development, and creation of more jobs in 

manufacturing, installation, and the like (EPA, 2021).   
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Figure 2.1 - The history of energy consumption in the United States 
(1776 – 2012) in units of quadrillion BTU. Source: U.S. Energy 
Information Administration, 2013. 

Like many states in the United States, Wisconsin is also in transition to using 

renewable energy (The Nature Conservancy, 2019). Wisconsin was an early 

adopter of renewable energy in 1999 but has since fallen behind with just about 

9% of its energy coming from renewable sources (The Nature Conservancy, 

2019). However, Wisconsin’s current implementation of renewable energy is not 

accurately representative of its potential, especially in terms of woody biomass 

energy.  

Almost half of the state of Wisconsin, about 17.1 million acres, is comprised of 

forestland which has the potential to sustainably produce about 200 trillion BTU 

annually (KEEP, n.d.). That would be equivalent to heating about 2.5 million 

average-sized Wisconsin homes (KEEP, n.d.). One potential source of wood fuel 

is forest management residue (i.e. treetops, branches, and slash) and 

unmerchantable trees (i.e. small diameter from thins, insect infested, or 

diseased). According to the Wisconsin DNR, these materials are costly to remove, 

typically end up in a landfill, and accumulation increases risk of wildfire. Among 

this forestland producing these woody biomass materials are Wisconsin school 
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forests. Over half of the public school districts (K-12) in Wisconsin have their own 

school forest, making them great candidates for implementing a wood energy 

system to heat their school buildings.  

Before implementing a renewable energy project, the United States 

Environmental Protection Agency (EPA) recommends having knowledge of the 

following: availability of renewable resources, costs of technology required, 

aggregate costs and benefits to implementation, local permitting requirements, 

and potential sources of financing or incentives. According to a feasibility study 

conducted by the P Squared group LLC and Biomass Energy Resources Center 

(2008), about 200 to 300 schools in Wisconsin could benefit economically by 

switching from natural gas to woody biomass. But, at the time only seven schools 

actively used a wood energy system. While feasibility of implementation as well 

as technical competence and adequate supply are imperative, public support and 

acceptance also plays a key role (Monroe & Oxarart, 2011). When such social 

systems are attended to through proper education and responsive 

communication, it has been shown that implementation of such systems is more 

successful (Rakos, 2005; Monroe & Oxarart, 2011).  

No known studies have been done assessing the wood energy knowledge of 

Wisconsin public school districts. Therefore, it is currently unclear as to the 

familiarity or knowledge level that Wisconsin public school districts have of wood 

energy. Based on the studies conducted by Rakos (2005) and Monroe & Oxarart 

(2011), by assessing Wisconsin public school districts’ wood energy familiarity 

and knowledge, it would allow the development of a proper education program 

and responsive communication that could encourage publics school district 

support and acceptance of wood energy use in the state. Furthermore, since 
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school districts play such a major role in their communities, it is possible that this 

support and acceptance would also spread to the local communities. 

2.1 Theoretical Framework 

Knowledge has been defined as a construct created from the connection of 

multiple intellectual components comprised of various theories and hypotheses. 

In the scientific world, knowledge is comparable to scientific literacy and can 

result in the ability to make more well-informed decisions when an individual, or 

individuals, take interest and time to understand and question (Halder, 2012). 

While there have been many debates about the purpose of education, one stated 

purpose includes the increase of knowledge, which can help contribute to 

behavioral changes (Heimlich & Ardoin, 2008; Halder, 2012). 

Many theories have been created to try to explain the gap between knowledge, 

awareness, and behavior. Despite the numerous studies, no concrete answers 

have been able to be identified (Kollmuss & Agyeman, 2002). However, a theory 

central to the study of public understanding of science and for explaining attitude 

towards new technologies, including renewable energy technology, is the 

information-deficit model (see Figure 2.2).  

The information-deficit model (see Figure 2.2) states that an individual’s values, 

attitudes, and behaviors can be demonstrated by a lack of accurate information 

(Bidwell, 2016). While this model has been criticized for its simplicity and failure 

to consider externalities such as psychological, social, and institutional aspects 

(Owen & Driffill, 2008). Knowledge has been proven to be an avenue towards a 

stronger attitude (Visser et al., 2006), and stronger attitudes have been shown to 

have more impact on behavior than weak attitudes (Krosnick & Abelson, 1992). 

Furthermore, having a deep understanding is not necessary to promote a strong 
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attitude, but perceiving to be knowledgeable or take time to consider an issue is 

sufficient (Barden & Petty, 2008).  Therefore, the simple action of receiving, 

considering, or even discussing information with an individual can promote a 

stronger attitude and potential change in behavior (Bidwell, 2016). 

 

Figure 2.2 - The Information-Deficit Model showing the impact 
information has on the development of values, attitudes and 
ultimately behaviors. Source: Tanenbaum et al, 2013. 

2.2 Wood Energy Knowledge 

Of the few studies that have assessed knowledge of wood energy, there is an 

agreement in the identification of a lack of knowledge (Dercan et. Al, 2012; 

Donley & Stewardson, 2010; Monroe & Oxarart, 2011; Halder et al, 2010; Halder 

et al, 2011, Halder, 2012; Shaw et al, 2012). While studies have been done 

assessing and addressing wood energy knowledge, these studies have primarily 

focused on the general public, forestry professionals, school children and 

schoolteachers (Demchik et al, 2009; Monroe & Oxarart, 2011; Shaw et al, 2012; 

Halder et al, 2010; Halder et al, 2011; Halder et al 2012; Halder, 2014). But the 

study of school district leadership, such as school district superintendents, has 

not been the focus of wood energy knowledge assessment though these are the 

individuals that have the power to enact change and set the vision for their 
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schools (Bottoms & Schmidt-Davis, 2010). Messages sent by the district about 

what they stand for, their vision and practices, reach not only the school body but 

also the community at large (Bottoms & Schmidt-Davis, 2010). Therefore, 

assessing knowledge of district leadership could provide insight into the level of 

wood energy information which would then have the potential to spread to the 

rest of the school body and local community.  

The effects of location on wood energy knowledge has been the interest of many 

studies. However, these studies have primarily focused on the difference between 

urban and rural locations (Halder, 2014; Halder et al, 2010; Song et al, 2012), 

with only a couple looking at regional differences (Song et al, 2012; Mittlefehldt, 

2016). Results from the studies have shown a mixed effect of location on wood 

energy knowledge. Based on the findings from the study performed by Song et al. 

(2012), that effects of location may inhibit or promote knowledge due to the 

specific barriers and challenges faced by urban versus rural areas. Mittlefehldt 

(2016) also noticed differences by location because of differing cultures, policies 

and social systems. In both of Halder’s studies (2010, 2014), he found urban-

rural location to not have a statistically significant impact on knowledge, but 

rather an impact on perception. With these mixed results, it is important to 

acknowledge potential locational differences in knowledge in order to respond 

appropriately. 

2.3 Aims of the Study 

Few studies have been done to assess wood energy knowledge, and it is unknown 

of any studies done on assessing Wisconsin public school district leaders’ wood 

energy knowledge. However, in accordance with the Knowledge-Deficit Model, 

assessing wood energy knowledge level could help explain current behavior 
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towards wood energy (i.e. it’s use or consideration). Understanding potential 

wood energy knowledge deficits could also help in the development of an effective 

outreach program to increase wood energy knowledge; thus, potentially 

impacting values, attitudes, and behavior towards wood energy use in Wisconsin 

public school districts. Therefore, based on the above discussion of the potential 

use of wood energy in Wisconsin, the information-deficit model, and wood 

energy knowledge assessment, the following are the objectives of this study: 

• to determine perceived knowledge of woody biomass energy of Wisconsin 

public school (K-12) district leaders, and 

• to determine any regional differences of Wisconsin public school districts’ 

perceived knowledge of woody biomass energy. 

In addition, this study aims to use assessment of knowledge results to develop 

recommendations for areas of outreach to help fill information gaps on woody 

biomass energy. Efforts will be made to help school districts make a more well-

informed decisions about implementing a wood energy system to heat their 

school buildings. 

 

3.METHODS 

Based on the objectives of the study, a mixed methods approach was used. The 

implementation of deductive reasoning was used to assess familiarity. My 

proposed research question is aimed to assess and explore woody biomass heat 

energy self-assessed familiarity and knowledge for Wisconsin public school 

districts using data collected from district superintendents. A grounded theory 

study design was used to help uncover familiarity and knowledge of woody 
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biomass heat energy through continual data collection and analysis. Grounded 

theory uses qualitative and quantitative data and is a system of continual 

comparative analysis and data collection until the point of data saturation and 

the discovery of a ‘theory’ rooted in the data collected (Chun, Birks, & Francis, 

2019). Data was collected initially using semi-structured school visit interviews, 

phone call interviews, and online surveys. A semi-structured format was chosen 

to allow for similar basic data to be collected, but also provide the opportunity to 

gather more in-depth descriptive data. After analysis of interviews and survey 

results, additional in-depth descriptive data was collected through semi-

structured focus groups to help paint a more complete picture of knowledge gaps 

of Wisconsin public school districts. 

This cross-sectional study focused on all 443 Wisconsin public school district’s 

(K-12) superintendents with the unit of analysis being groups (i.e. school 

districts). Variables of particular interest were perceived familiarity rating and 

location (i.e. region). Data used to measure these variables were primarily 

qualitative, but any qualitative data was quantified for analysis. For example, 

providing score numbers to rated agreement to familiarity and knowledge 

statements. 

3.1. Surveys 

 Primary data collected through the implementation of school visits and phone 

calls with wood energy professionals and Wisconsin public school district 

directors of buildings operation and management were used initially to collect 

data on school districts currently using woody biomass heat energy, particularly 

the maintenance and operation of a woody biomass system from their experience. 

This data was used to help develop an online survey used to collect primary data 
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from Wisconsin public school district administrators. Secondary data was 

collected from the Wisconsin Department of Public Instruction’s database to 

acquire contact information for district administrators of all 443 K-12 public 

schools. However, some districts did not have the contact information for their 

administrator or were in the process of finding a new administrator, so contact 

information for a total of 437 district administrators was able to be acquired. 

The survey created for school district administrators (see Appendix A) was part of 

a much larger study and consisted of 44 questions covering a range of topics 

including district budget, values, sustainable energy knowledge, and 

sustainability initiatives. Questions included in the survey were a collaboration of 

multiple choice, yes/no/unsure, Likert scale (5-point), ranking, and fill in the 

blank. All multiple-choice questions included an “other, please describe” option 

and “none of the above” option to allow participants the ability to include an 

option not included or express if none of the options applied. Participants did 

have the ability to not answer questions if they felt uncomfortable providing an 

answer. A skip function was also included in the development of the survey to 

prevent participants from being presented with questions that did not apply to 

them. Questions of particular interest for this study that were included on the 

survey included the following: 

1) A 5-point Likert scale question (very familiar to not familiar at all) asking, how 

familiar is your school district with woody biomass as a renewable energy 

options? 

2) A series of 5-point Likert scale question (strongly agree to strongly disagree) 

asking participants to rate their school district’s level of agreement to the 

following woody biomass related statements: 
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a. Our school district understands/knows about the technology required to 

convert to using wood energy, 

b. Our school district understands the amount of wood required to heat our 

school buildings, 

c. Our school district needs to set up a cost-benefit analysis, and 

d. Our school district would require information and support if we were to 

consider using woody biomass to heat any schools in our district. 

Knowledge self-assessment questions were focused on as, according to the 

Knowledge-Deficit Model, even just perceiving to have an understanding can be 

enough to impact behavior.  

After a rough draft of the surveys were created, surveys were pilot tested by two 

wood energy specialists, two social scientists, a school district educator, a school 

district sustainability coordinator, four district DBOMs, an educational 

consultant, and four University of Wisconsin - Stevens Point faculty and staff. 

Appropriate corrections were made to the surveys based on the pilot test 

feedback. Then, in October of 2019, surveys were sent out through Qualtrics, an 

online survey software program. Surveys were emailed to a total of 437 district 

administrators, of which 6 administrator emails bounced back.  

A reminder email was sent out every two weeks to participants who still needed 

to complete the survey. A total of two reminders were sent in the month of 

November. Then in early December district administrators who were in-progress 

of taking their survey were contacted by phone using a script. Phone calls were 

made to encourage completion of the survey and see if participants were 

experiencing any technical difficulties preventing them from completing their 
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survey. Following the phone calls a final reminder email was sent in early 

January to all participants who still needed to complete the survey. At the end of 

January, the surveys were closed. Out of a total of 431 administrators, 74 surveys 

were completed and 26 opted out of the survey, resulting in a 17.17% response 

rate.  

Qualitative data collected from the survey was quantified using a numeric coding 

system. Likert scale questions were given a number 1 – 5 based on their selected 

response ranging from not familiar at all or strongly disagree to very familiar or 

strongly agree, respectively. Responses were then categorized into “low”, 

“medium”, and “high” based on their self-assessed knowledge and informational 

need ratings (low = rating of 1 or 2, medium = rating of 3, high = rating of 4 or 5). 

Then, additional basic descriptive statistics including mean, mode, frequency, 

standard deviation and standard error were calculated.  

To account for any regional differences in woody biomass energy knowledge of 

Wisconsin public school districts, a non-parametric Kruskal-Wallis test was 

performed using the statistical package, SPSS. But prior to running the test, a 

Cronbach’s Alpha reliability test was performed using SPSS on the selected 

questions to check the internal consistency of the question’s ability to measure 

knowledge. Following the Cronbach’s Alpha reliability test a non-parametric 

Kruskal Wallis test was used to assess statistical significance between familiarity 

by region (see Figure 2.4). To further identify which regions showed statistical 

significance, SPSS uses a Dunn’s pairwise post hoc test and applies a Bonferroni 

correction. 
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3.2. Focus Groups 

Results from the online surveys were used to design focus group discussion 

prompts (see Appendix C) that provided further clarification on survey results 

pertaining to district knowledge about woody biomass heat energy or any schools 

using it. A contact list was created for district administrators which included 

survey participants who had indicated on the survey that they were interested in 

wood energy or were interested in being part of a case study. Another Qualtrics 

survey was then developed to invite participants to be a part of a focus group. The 

brief, two question survey included a question to accept or decline the offer. If 

participants accepted the offer, they were then provided with a list of possible 

dates and times to select all day and time combinations that they were available 

to participate. Surveys were sent to 27 district administrators at the end of 

November 2020. A total of two reminder emails were sent out at a rate of one 

reminder per week following the initial invitation.  

At the beginning of January, a focus group pilot test was done and the three 

participants that accepted their focus group invitation were organized into a 

group based on availability. One of the administrators cancelled day of, therefore 

the focus group ended up consisting of one district administrator and one district 

Director of Buildings Operations and Management who was also head of the 

district’s energy team (and sent on behalf of his district administrator).  

 Focus groups were held on Zoom and recorded using a combination of video 

recording and post hoc note taking. Discussions were semi-formal as we did 

guide discussion with prompts, but also allowed room for free conversation. The 

prompts used covered five main topics: 1) their sources for receiving energy 

information, 2) if they feel they are able to stay up to date on new energy options 
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and technology, 3) insights on their being a low familiarity, consideration and use 

of wood energy by districts, 4) where they would look for wood fuel, and 5) what 

barriers and challenges they are or would face in implementing a wood energy 

system. While these prompts were helpful in directing conversation to provide 

the information needed to fill in knowledge gaps of survey results, the open 

dialogue helped us to capture ideas and concepts we might not have thought to 

include in our surveys or discussion prompts. Duration of the focus group was 

approximately 40 minutes due to the small number of participants and their 

willingness to discuss. 

After the focus groups were held, the dialogue was transcribed and refined to 

remove any filler words or stuttering. Categories were created based on the main 

concept of the discussion prompts (i.e., knowledge, interest, wood fuel, and 

barriers and challenges) and dialogues were coded using a combination of in-vivo 

coding, highlighting repeated words to develop key themes, and thematic coding, 

or themes developed from the meaning of words and sentences. Subthemes were 

also developed to further support the prominent themes, and quotes were used to 

help define, or clarify, the themes and subthemes. These main themes were then 

further analyzed for frequency of occurrence within the focus group by 

performing a word count and then developing the word counts into word clouds 

to better visualize importance and trends in the themes. 

 

4. RESULTS 

4.1. Districts’ Overall Knowledge of Woody Biomass Energy 

 Results showed that most districts’ familiarity with woody biomass energy was 

rated low (84.78%), with only a few districts rating their familiarity as high 
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(6.52%) or medium (8.70%) (see Table 2.1). Most districts also rated low to their 

agreement of understanding the required technology (70.45%) and amount of 

fuel required to heat their school buildings (77.27%). However, agreement to 

understanding the required technology and amount of fuel required to heat their 

school buildings had a higher percentage of medium and high rating than the 

percent of medium and high rating of familiarity with woody biomass energy. A 

majority of districts rated their need to set up a cost-benefit analysis and 

requirement of information and support as high or medium, while less than a 

quarter of districts selected a low rating.  

Table 2.1 Description of districts’ self-assessed rating of statements 
assessing woody biomass energy knowledge and need of more 
information. 

High Rating extremely familiar or agree and very familiar or somewhat agree, Medium 
Rating moderately familiar or neither agree nor disagree, Low Rating slightly familiar 
or somewhat disagree and not familiar at all or disagree 

Overall, mean and mode ratings also showed a low level of familiarity and 

knowledge of woody biomass energy. The average rating of familiarity with 

woody biomass and knowledge of technology and fuel amounts ranged from 1.65 

to 1.91. The need for a cost-benefit analysis and more information resulted in an 

average score of 3.39 and 3.68 respectively. Mode scores closely resembled 

Statement
Number of 

Responses (n)
High Rating (%) Medium Rating (%) Low Rating (%)

How familiar is your school district with woody 

biomass energy?
46 6.52 8.70 84.78

Our school district understands/knows about the 

technology required to convert to using wood 

energy.

44 13.64 15.91 70.45

Our school district understands the amount of 

wood required to heat our school buildings.
44 9.09 13.64 77.27

Our school district needs to set up a cost-benefit 

analysis.
44 43.18 34.09 22.73

Our school district would require information and 

support if we were to consider using woody 

biomass to heat any schools in our district.

44 56.82 22.73 20.45
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average scores except for the response to needing more information and support. 

The overall mode score for requiring more information and support was 5 

(strongly agree) as opposed to its average score of 3.68. This higher mode score 

seems to primarily be driven by the central forest and non-forested regions (see 

Table 2.3).  

 

Table 2.2 – Statistics of Wisconsin public school districts’ rated 
responses to 5-point Likert scale statements self-assessing woody 
biomass energy knowledge and need for more information 
(5=extremely familiar or agree, 1=not familiar at all or disagree). 

 

This study is a part of a much larger study for which focus group discussion 

results were organized into four different categories based on the main concept of 

the discussion prompts and questions used. For the purposes of this study, I am 

reporting on the results of the ‘Knowledge/Familiarity,’ category (see Figure 2.3). 

The ‘Knowledge/Familiarity’ category resulted in the appearance of six main 

themes: experience, networking, school buildings and operations, technology 

required, Focus on Energy, and prioritized. The themes of experience and 

networking seem to show insight into how district leaders do acquire knowledge 

of and become familiar with renewable energy systems including wood energy. 

This could explain why knowledge of the technology required and amount of 

Statement
Number of 

Responses (n)
Mean (SD) Mode

Standard 

Error

How familiar is your school district with woody 

biomass energy?
46 1.65 (1.04) 1 0.15

Our school district understands/knows about the 

technology required to convert to using wood 

energy.

44 1.91 (1.18) 1 0.18

Our school district understands the amount of 

wood required to heat our school buildings.
44 1.77 (1.20) 1 0.18

Our school district needs to set up a cost-benefit 

analysis.
44 3.39 (1.33) 3 0.2

Our school district would require information and 

support if we were to consider using woody 

biomass to heat any schools in our district.

44 3.68 (1.41) 5 0.21
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wood required had a higher rating than familiarity overall (see Table 2.1 and 

Table 2.2). It is possible that through their experiences and interactions they only 

dealt with a certain aspect of wood energy, but never learned about the entire 

system. Therefore, they might know one aspect of wood energy quite well due to 

their past interactions and experiences, but collectively are not as familiar. To 

expand, with familiarity’s mean rating being so close to the mean ratings of 

knowledge of the technology and wood fuel required (see Table 2.2), it also shows 

how some districts may have had experience working with a wood energy system 

or know someone that has experience with wood energy and as a result gained a 

complete knowledge of all that’s involved with wood energy. This all-

encompassing knowledge would then most likely lead participants to assess their 

familiarity as high. For example, one of the participants explained about his gain 

of knowledge through his experience working with a wood energy system,  

“… and I was a maintenance guy there. And that school burned wood. 

So, I have a lot of experience in biomass and, and the insides and outs 

and what it costs and the maintenance and all that involved.”  

Within the theme of networking appeared the subthemes of presentations, 

WASBO (a WI school district focused organization that holds many professional 

development opportunities, such as conferences, focused on school business 

management), peers, and professionals (see Figure 2.3), which helped to further 

explain where this networking occurs. Participants expanded on how networking 

can impact knowledge of school districts: 

“State Association of School Boards Education convention ... If 

this was to get promoted, that's the place to do it with schools is that 
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some somebody who's got the capacity to do a large-scale wood boiler 

project would set that up there that would introduce folks to it.” 

“I think it's just the way we communicate. And I really think you'd have 

to be looking for it, or somebody has to actually stop into your school 

or your building and say, Hey, do you guys ever consider on doing 

whatever you know, and that doesn't really happen anymore.” 

Something especially notable about the first participant’s quote is their use of the 

word, “introduce.” It is almost as if to assume that from the individual’s 

networking and interactions they themselves have noticed a low familiarity and 

knowledge of woody biomass energy amongst their peers.  

The following two themes school buildings and operations and technology 

required (see Figure 2.3), were the two themes that appeared the most when 

talking about familiarity and knowledge. The apparent theme of technology 

required seemed to confirm an area of woody biomass energy where information 

is lacking and highly important as the survey also showed a knowledge deficit in 

terms of the technology required (see Table 2.2). Within the theme of technology 

required appeared the subtheme of possible avenues/energy options which 

further clarified our survey results and defined the main theme of technology 

required. Focus group participants expanded on their concern of understanding 

the demands of their buildings and operations as well as the proper technology 

options to meet not only present demands but also those of the future, 

“You don't want to have to run a wood boiler at 100% all the time to get 

a peak and then add on and then you're short on whatever BTUs you 

add to your building…”  
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“...it’s my responsibility to kind of have my fingers on the pulse of what 

technology is available... If we're doing a mechanical upgrade… we're 

doing our due diligence and working with mechanicals, and engineers to 

make sure that we're designing it to be as efficient as it can be, 

regardless of the type of system that we're installing.” 

The last two themes identified, Focus on Energy and prioritized (see Figure 2.3), 

explain some potential barriers or challenges to acquiring knowledge about 

woody biomass energy and also why the survey results showed an overall low 

knowledge and familiarity (see Figure 2.3).  Focus on Energy, a statewide energy 

efficiency and renewable energy government organization partnered with 

Wisconsin utility companies, is apparently where most districts go for their 

energy information needs (“…Focus on Energy is kind of the traditional place 

that I think a lot of school districts kind of go to on a regular basis…”). But, 

Focus on Energy does not always present all of the possible avenues as stated by a 

focus group participant, 

“…I knew of the Focus on Energy rebates and those kind of things, but 

there were other mechanisms that we were able to access that really, 

quite frankly, made it extremely cost effective.” 

This theme of Focus on Energy helps explain why districts have a low familiarity 

and knowledge of wood energy and are in need of more information (see Table 

2.1 and 2.2). Focus on Energy primarily works with school districts to decrease 

energy consumption and increase their energy efficiency through actions such as 

installing LED lights. While they do provide some information on renewable 

energy options, it is not something highly promoted to schools on their website. 
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In addition, the main renewable energy system that they really promote is solar. 

There is little to no information about wood energy on their website.  

As for the theme prioritized and its subthemes obligation and interest (see 

Figure 2.3), it was apparent that, due to their limited amount of ‘free time’, school 

district leaders are left to prioritize based primarily on obligation or interest. This 

was shown in multiple focus group participants’ responses, 

“I, you don't have unlimited time to sit and dig through everything, you 

know?” 

“I think we really try to do what we can to learn, you know, what we can 

do to stay up to date, but half the time, we're so darn busy that, you 

know, I think we can fall far behind fairly quick.” 

“I guess the answer would be no, I am not informed. It's need based 

when, when a change or an investment needs to be made, then I do an 

investigation.” 

This theme of prioritized helps to clarify the survey results of a higher agreement 

to needing more information (see Table 2.1 and 2.2). District leaders do not have 

time to look for the information themselves, therefore, they need others to 

provide the information to them.  

Figure 2.3 – Resulting themes and subthemes of focus group 
discussions within the category of Knowledge and Familiarity. 
Numbers in parentheses represent the number of times each theme 
was mentioned. 
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4.2. Districts’ Regional Knowledge of Woody Biomass Energy 

Using the same two sets of 5-point Likert type scale questions, responses were 

sorted by region (i.e. northern forest region, central forest region, driftless region, 

and non-forest region). Regions (see Figure 2.4) were formed based on percent 

forest cover, terrain, and culture (urban versus rural). As a result, the following 

four regions were developed: northern forest, central forest, driftless, and non-

forest. The northern forest is generally more rural and is comprised of the highest 

percent forest cover. The central forest is primarily rural and has a decent 

amount of forest cover, but not as much as the northern forest region. The 

driftless is a mix of rural and urban, and while it does have a decent amount of 

forest cover, the rolling terrain and highly erosion prone soils make access to the 

forests difficult. The non-forest region is highly urban and has very little forest 

cover.  

 

Figure 2.4 - A map of the study area displaying the four different 
regions of the state of Wisconsin and the responding schools within 
each region. Regions were created based on percent forest cover, 
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terrain, and culture. Green represents the northern forest region, 
blue represents the central forest region, purple represents the 
driftless region, and orange represents the non-forested region.  

According to regional mean ratings (see Table 2.3), the northern forest region 

showed to have the highest self-assessed familiarity with woody biomass energy 

(mean = 2.13), and knowledge of the technology (mean = 3.17) and amount of 

wood required (mean = 2.67). The driftless and non-forest regions consistently 

showed the lowest self-assessed familiarity of woody biomass energy and 

knowledge of the technology and amount of wood required. However, except for 

the northern forest region’s knowledge of the required technology, all the regions 

had a relatively low familiarity and knowledge of woody biomass energy and its 

requirements. This exception and overall low familiarity and knowledge were also 

reflected in the regional mode ratings. All the regions had a mode rating of 1 (not 

familiar at all or disagree) with the one exception of the northern forest region’s 

knowledge of the required technology (4= somewhat agree).   

While the non-forest region showed to have one of the lowest ratings for 

familiarity with woody biomass and its required technology and wood supply, the 

region showed to have the highest agreement to needing a cost-benefit analysis 

and requirement of more information and support. This was reflected in both the 

mean and mode ratings of the non-forested region (see Table 2.3), but more 

prominent in the region’s mode rating (mode = 5). The central forest region also 

showed an agreement to needing information and support, which was slightly 

reflected in the region’s mean rating (mean = 3.80) but more strongly displayed 

in the region’s mode rating (mode = 5). According to its mode rating, the 

northern forest region was the only region to slightly disagree to requiring more 

information and support (mode = 2). The remaining regional mean and mode 
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ratings for the statements regarding a cost-benefit analysis and needing more 

information and support, showed a neutral stance (see Table 2.3).  

 

 

 

 

 

 

Table 2.3 – Statistics of responses of Wisconsin public school 
districts by regions to 5-point Likert scale statements self-
assessing woody biomass energy knowledge and need for more 
information.  

 
N: northern forest region, CF: central forest region, D: driftless region, and NF: non-

forest region 

Numbers in bold show the highest rating 

SD = standard deviation 

*p< 0.05; statistical significance 

In addition, a non-parametric Kruskal-Wallis test was applied to show any 

statistically significant differences in familiarity, knowledge, and need of 

additional information between regional responses. The test showed statistical 

significance between the mean rating of at least one pairwise comparison of 

regional knowledge of the required technology (p = 0.022). A Dunn’s pairwise 

N CF D NF N CF D NF N CF D NF N CF D NF

How familiar is your school district with woody 

biomass energy?
8 15 6 17

2.13 

(1.13)

1.94 

(1.39)

1.33 

(0.52)

1.25 

(0.45)
1 1 1 1 0.4 0.35 0.21 0.11

Our school district understands/knows about the 

technology required to convert to using wood 

energy.

6 14 6 17
*3.17 

(1.47)

2.07 

(1.10)

1.33 

(0.82)

*1.53 

(0.94)
4 1 1 1 0.6 0.28 0.33 0.23

Our school district understands the amount of 

wood required to heat our school buildings.
6 14 6 17

2.67 

(1.97)

*2.27 

(1.22)

1.5 

(0.84)

*1.12 

(0.33)
1 1 1 1 0.8 0.32 0.34 0.08

Our school district needs to set up a cost-benefit 

analysis.
6 14 6 17

3.50 

(1.05)

3.00 

(1.31)

3.17 

(1.33)

3.76 

(1.44)
3 3 3 5 0.43 0.34 0.54 0.35

Our school district would require information 

and support if we were to consider using woody 

biomass to heat any schools in our district.

6 14 6 17
3.33 

(1.37)

3.80 

(1.37)

3.17 

(1.33)

3.88 

(1.54)
2 5 3 5 0.56 0.35 0.54 0.37

Standard Error
Statement

Number of 

Responses (n)
Mean (SD) Mode
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test showed a statistically significant difference (p = 0.043; Bonferroni adjusted 

p-value) in knowledge of the required technology between the northern forest 

region (mean = 3.17) and the non-forest region (μ = 1.53). The Kruskal-Wallis test 

also showed statistical significance between the mean rating of at least one 

pairwise comparison of regional knowledge of the amount of wood needed (p = 

0.010). A Dunn’s pairwise test showed a statistically significant difference (p = 

0.010; Bonferroni adjusted p-value) in knowledge of the amount of wood needed 

between the central forest region (mean = 2.27) and the non-forest region (mean 

= 1.12). No other statistically significant differences were shown in regional 

responses to the other statements.  

 

5. DISCUSSION 

The first main objective of this study was to determine level of perceived 

knowledge of woody biomass energy of Wisconsin public school (K-12) district 

leaders. The study showed an overall low familiarity and knowledge of woody 

biomass energy with only a few self-assessing their familiarity and knowledge of 

woody biomass energy to be medium or high. This low level of familiarity and 

knowledge of woody biomass energy was also found by previous studies 

(Dercan et. Al, 2012; Donley & Stewardson, 2010; Monroe & Oxarart, 2011; 

Halder et al, 2010; Halder et al, 2011, Halder, 2012; Shaw et al, 2012).  As 

mentioned in the focus groups, this lower level of familiarity and knowledge 

could be attributed to a lack of experience with woody biomass energy and 

networking with others familiar with woody biomass energy, a low prioritization 

of looking into woody biomass energy options, or perhaps even a combination of 

experience and networking, and prioritization.   
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The focus group results also help explain why there was a slightly higher rating of 

knowledge of the technology and wood fuel required as opposed to overall 

familiarity. It is possible that due to experience and networking, and/or 

prioritization, districts only learned about a portion of a wood energy system 

rather than the system as a whole. For example, a district may have investigated 

or heard about some of the different wood boiler and gasification systems, but 

never investigated how to install it, the maintenance required, or the amount of 

fuel that would be needed. This would result in them having knowledge about the 

technology required but an unfamiliarity of wood energy as a whole. Therefore, in 

line with the Information-Deficit model, the results indicate a need for receiving, 

considering, and discussing woody biomass energy options with school district 

leaders (Bidwell, 2016). That being said, even partaking in this study may have 

helped some district leaders in feeling more knowledgeable. I did have a handful 

of district leaders ask about funding options and where to look for a wood energy 

system, as well as a number of focus group participants stating that they had 

learned something.    

 

Furthermore, about three quarters of the district leaders agreed or were neutral 

to the need of a cost-benefit analysis or the requirement of information and 

support, with a slightly higher agreement to requiring more information and 

support. This finding of having a low familiarity and knowledge but wanting to 

learn more was also found by Halder et al (2011). However, it is important to 

note the inequalities between the percentage of district leaders that rated their 

familiarity with woody biomass energy as low and the percentage of district 

leaders that rated a high agreement to wanting more information. 
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These noticeable, 20% or more, differences indicate that not every district leader 

with a low familiarity and knowledge also agreed to wanting more information.  

 

As indicated by previous studies (Bidwell, 2016; Shaw et al, 

2012; Monore & Oxarart, 2011) this difference is likely a reflection of the 

relationship between a lack of knowledge, values, and attitude. Therefore, in 

accordance with the Information-Deficit Model, it is possible that providing 

school district leaders with woody biomass information could change their 

attitude towards woody biomass. Pertinent to addressing the potential barrier or 

challenge of prioritization is the specific need of this information to be delivered 

to them in the form of mailed or emailed written information (“I constantly get 

things crossing my desk...I never get anything from somebody that saying hey, 

we've got this great efficient wood boiler. Let's talk.”), in person visits (“... 

somebody has to actually stop into your school or your building...”), and public 

presentations (“State Association of School Boards Education convention ... If 

this was to get promoted, that's the place to do it...”). But it is recommended that 

additional research be done to assess the relevance of the Information-Deficit 

Model on the use of woody biomass energy, specifically examining the effects of 

increased knowledge on attitudes and behavior.  

  

The second main objective of this study was to determine any regional differences 

in perceived knowledge of woody biomass energy of Wisconsin public school 

district leaders. Overall, results showed a relatively low familiarity and knowledge 

and a relatively high need of a cost-benefit analysis and requirement of 

information and support across all regions. However, of the four different 

regions, the northern forest region generally had a slightly higher familiarity and 
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knowledge of woody biomass energy, and the driftless and non-forest regions 

generally had a lower level of familiarity and knowledge of woody biomass 

energy. Further, of the four regions, the non-forest region showed the 

highest need of a cost-benefit analysis and requirement of information and 

support.  

 

Statistically significant differences between regions was found for the statement 

regarding knowledge of required technology and the statement regarding 

knowledge of the amount of wood required. These statistically significant 

differences were found specifically between the northern forest and non-forested 

regions as well as the central forest and non-forested regions, respectively. No 

other statistically significant differences were found between regions. These 

mixed results seem to reflect the mixed results of past studies that have examined 

the impacts of location on wood energy knowledge (Halder et al, 2010; Song et al, 

2012; Mittlefehldt, 2016).  

 

This mix of locational impact on knowledge suggests an underlying aspect of 

location to be responsible for differences in familiarity and knowledge. Song et al 

(2012) notes that certain demographics of urban versus rural areas could act as 

barriers or challenges to knowledge and Mittlefehldt (2016) acknowledges the 

role locational cultures, policies and social systems may play in 

knowledge. But, focus group discussions on wood energy familiarity and 

knowledge suggest an aspect that may be playing a larger role is local experiences 

available to introduce and grow in wood energy knowledge, as well as 

nearby wood energy professionals to provide that required information and 

support. In other words, accessibility to information may be the underlying factor 
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impacting wood energy knowledge which may be directly or indirectly affected by 

location. That being said, it is no surprise that the northern forest and central 

forest showed to have a statistically higher level of knowledge since they are the 

only known regions to have school districts currently using wood energy, and 

they are also comprised of a high percent of forest land and forest product 

industries. In other words, wood plays a major role in their economy and culture.  

 

5.1. Conclusion  

Overall, results from the study filled a knowledge gap in assessing woody biomass 

knowledge of school district leaders, specifically those of Wisconsin public (K-12) 

school districts. This was important as, according to the Knowledge-Deficit 

Model, at the base of values, attitudes, and behaviors is information, or 

knowledge. In acquiring a better understanding of school district leaders’ level of 

knowledge and familiarity, it can help explain their sustainable energy 

behavior. While results showed the northern forest and central forest regions to 

have a significantly greater knowledge of the technology and amount of wood 

required, respectively. Results also showed an overall low knowledge of woody 

biomass energy and the need for more outreach to school district leaders. Based 

on focus group findings, it seems promising an experiential-based outreach 

program could provide the experience and networking necessary to help increase 

district leaders’ knowledge and familiarity with woody biomass. This also 

explains why the northern and central forest regions had a higher knowledge, as 

they are the only two regions with districts currently using wood energy and are 

also highly comprised of forestland and forest product industries. A study done 

by the P Squared group LLC and Biomass Energy Resources Center (2008) 

identified 200 to 300 schools in Wisconsin that could feasibly switch to using 
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wood energy and reap financial benefits as a result. However, if school district 

leaders are not familiar or have a poor knowledge of wood energy, it may hinder 

their ability to make a well-informed decision regarding the implementation of a 

wood energy system and potentially miss out on an opportunity to benefit their 

school and community (EPA, 2021).    

 

Limitations to this study that are important to keep in mind include a low 

response rate to the questions pertaining to self-assessed knowledge and 

familiarity (about 10%). Due to this low response rate, it is possible that results 

are not representative of all Wisconsin school districts (K-12), or representative 

of their associated region. In addition, focus groups consisted of only one district 

administrator and a total of five district directors of buildings and 

maintenance, which could lead themes to favor the perspective of the directors of 

buildings and maintenance. Further, since this study was a part of a much larger 

study, the number of questions assessing knowledge that could be included were 

limited. Therefore, according to the Cronback Alpha test, while the questions 

used proved to assess knowledge, more data looking at different aspects of 

knowledge could help provide a more clear and certain assessment. However, due 

to the presence of information saturation, or the same answers being present in 

both the survey and focus group, it is promising that the information was 

sufficient and accurate. 

 

Based on the results of this survey it is suggested that future research be 

done specifically exploring the applicability of the knowledge-deficit model to the 

use of woody biomass energy. It is also suggested that future work analyze the 

potential influencing factors, such as information accessibility and 
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experience, of the different regional locations in Wisconsin. These suggestions for 

future research would help provide educators and energy policy makers with the 

information needed to develop statewide strategies for increasing awareness of 

woody biomass energy and introducing it into the local communities.    
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CHAPTER 3 

 

DETERMINING WISCONSIN PUBLIC SCHOOL DISTRICTS’ 

MAJOR BARRIERS AND CHALLENGES TO USING WOODY 

BIOMASS ENERGY AND PREFERRED ENERGY OUTREACH 

METHODS 

 

1. KEYWORDS  

woody biomass, woody biomass energy, sustainable energy, Wisconsin, public 

school districts, barriers, challenges, outreach  

  

2. BACKGROUND  

Woody biomass energy is considered to be a clean and renewable source of 

energy with the potential to improve the environment, reduce fossil fuel use and 

dependency, and improve socioeconomic conditions through support of the local 

economy and creation of new jobs (Halder et al, 2011). The state of Wisconsin 

shows great potential in using woody biomass energy as almost half of the state is 

comprised of forestland and its economy relies heavily on its forest industry 

(KEEP, n.d.).  Despite the benefits and potential of using wood energy in 

Wisconsin, only about 9% of homes in the state use it for heating (Wisconsin 

Energy Efficiency, n.d.) and only about 7 Wisconsin public schools currently use 

it to heat their buildings (P-Squared Group, 2008).  

 

2.1. Theoretical Framework  

Many studies have been done to try and explain reasoning behind pro-

environmental behavior but have yet to come to agreement on a single definitive 

explanation (Kollmuss & Agyeman, 2002). For the past 49 years, psychologists 
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and sociologists have looked into the heart of both direct and indirect 

environmental action. For example, ‘why people act in a more environmentally 

friendly manner and what the barriers (and challenges) are to acting in a pro-

environmental manner’. In this context, ‘pro-environmental’ means 

consciously behaving in a way that actively seeks to reduce one’s negative impacts 

on the natural and built environment (i.e. reduce energy use, implement 

a renewable energy system). A model developed by Kollmuss & Agyeman (2002) 

aims to address such questions but focuses heavily on the latter (see Figure 3.1).  

  

  

Figure 3.1 – The model of pro-environmental behavior. Source: 
Kollmuss & Agyeman. (2002)  

  
Kollmuss & Agyeman’s (2002) model of pro-environmental behaviour displays 

the interactions between various internal and external factors, acknowledging the 

role of barriers and challenges between the factors and ultimately pro-

environmental behavior. Internal factors are defined as personality traits and 

include an individual's knowledge, feelings, values, and attitudes. External 
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factors include items such as infrastructure, politics, culture, economy, and social 

aspects. Various barriers or challenges (represented by black boxes) are included 

between every interaction, but the barrier or challenge of old behavior patterns, 

or norms, is enlarged to show its importance. From their studies, Kollmuss & 

Agyeman (2002) believe that old habits are a very strong barrier and challenge 

that is commonly overlooked when studying pro-environmental behavior.   

 

2.2. Barriers and Challenges 

Many studies have been conducted assessing barriers and challenges to using 

woody biomass energy. One major barrier and challenge that has been agreed 

upon is a lack of policies and government support to utilize woody biomass 

energy (Aguilar & Garrett, 2009; Guo, Hodges, & Young, 2012; G.C. & Mehmood, 

2010; Mittlefehldt, 2016; Dercan et al, 2012). These studies agree that the 

implementation of more wood energy policy to support its use could have a 

significant impact on its implementation as cost was another major barrier or 

challenge that has been identified (Bergman & Maker, 2007; Aguilar & Garrett, 

2009; Nishiguchi & Tabata, 2016; Song, Aguilar, Shifley & Goerndt, 2012). A case 

study performed by Bergman & Maker (2007) followed the implementation of 

process of a wood energy system at a school in Darby, Montana. The installed 

heating system was determined to be a success; heating bills were reduced by 

more than 50% and there were no issues with the system. However, Bergman & 

Maker (2007) did note that a challenge faced in the installation was the high 

costs of the wood system.   

 

Other barriers and challenges that have been noted include a concern for soil and 

forest health with the removal and use of woody materials (i.e. harvest residue, 
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thinned trees, etc.) (Campbell, Venn & Anderson, 2016; Paredes-Sanchez et al, 

2016; Becker et al, 2013; Wilhelm, Rathsack & Bockheim, 2013). In addition, 

many demographic barriers and challenges have been identified. Demographic 

factors found by Song et al (2012) include price fluctuations of non-woody energy 

sources, household size, income, age of house, location (urban vs rural) and 

urbanization. In agreement with Song et al (2012), other studies have confirmed 

location, income, and age to act as a barrier or challenge in some circumstances 

(G.C.S. & Mehmood, 2010; Halder, 2014).  

An interview done with individuals experienced in using woody biomass energy 

(i.e. local industries, agency communities, and tribal representatives) explored 

individuals’ thoughts on challenges to using woody biomass energy (Becker et al, 

2011). From that study, it was reported that supply guarantee, industry presence, 

transportation and value of biomass were the biggest barriers they faced. To add, 

a study by Hazel & Bardon (2008) found that acquiring quality fuel for a woody 

biomass system can be challenging.   

 

Beyond political, socioeconomic, environmental, and technical factors, a 

challenge found by many is the perception, attitude and knowledge of 

individuals. It has been shown that an individuals willingness to invest, or 

willingness to act, and attitude towards the environment and renewable energy 

can act as a barrier or challenge to utilizing woody biomass energy (Aguilar & 

Garrett, 2009; Becker et al, 2013). But it has also been discovered that at the root 

of this willingness to act and attitude towards the environment and renewable 

energy are misconceptions, mistrust, and a gap in knowledge (Monroe & Oxarart, 

2011).   
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2.3. Outreach  

Few studies have expanded their identification of barriers and challenges to 

develop an outreach program that addresses the defined 

challenges. One exemplary study that did both (assessed challenges and 

addressed them with outreach) was the Wood to Energy Outreach 

Program, studied by Monroe & Oxarart (2010). The Wood to Energy Outreach 

Program is an educational program that offers science-based information, tools, 

and resources to help facilitate informed discussions about using woody biomass 

energy in the southern United States (Monroe & Oxarart, 2010). The 

development of their program came from three research activities. The first was a 

survey of the general public to assess their knowledge and views of woody 

biomass energy. The second was a focus group discussion involving fact sheets, 

brochures, and newsletters to assess perspective of the participants and 

effectiveness of such outreach materials. The third was an open forum 

accompanied by pre and post surveys assessing knowledge and perceptions. In 

the end, the surveys, focus groups and open forum showed a lack of 

information, misconceptions, and a sense of mistrust in regard to current 

outreach methods. But they also discovered the importance of social interaction 

to help increase knowledge and break down the barriers of misconception and 

mistrust. Based off of the summarized results, Monroe & Oxarart (2010) 

suggested the following to improve local outreach efforts: 1) misconceptions can 

act as a barrier to outreach efforts unless specifically addressed through simple 

explanations, answering questions and concerns, and relatable examples; 2) trust 

needs to be built before any discussion about woody biomass energy; and 3) 

designing outreach opportunities that involve social interaction, where 
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individuals can learn, ask questions, and share concerns, can help encourage 

more involvement and consideration of using woody biomass energy.   

 

2.4. Aims of the Study  

No recent studies have been done to discover the barriers and challenges of 

Wisconsin public school districts in implementing a wood energy system. 

Further, it is unknown of any statewide school district studies assessing barriers 

and challenges as most studies done have consisted of case studies of schools 

implementing or currently using a wood energy system. While understanding 

barriers and challenges faced by school districts currently using or implementing 

a wood energy system is important, it is also important to understand the 

barriers and challenges faced by those who are not using wood energy. In light of 

the Model of Pro-Environmental Behavior, discovering the barriers and 

challenges of both those who are and are not currently using wood energy can 

help provide a more complete understanding and help direct efforts to aid in 

remediating enough barrier and challenges to open an avenue for appropriate 

districts to use wood energy. Further, it is unknown of any past studies that have 

assessed Wisconsin public school districts’ preferred avenues to receiving energy 

information. Understanding these preferred avenues is vital in being able to get 

school districts the information and resources needed to help overcome their 

identified barriers and challenges.  

Based on the above discussion of potential benefits and use of woody 

biomass energy in Wisconsin, current use of woody biomass energy, the pro-

environmental behavior model, discovered challenges to using wood energy, 

outreach to address those barriers and challenges, current research gaps and 

study justification, the following are the objectives of this study:  
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• to identify Wisconsin public school districts’ perceived barriers 

and challenges to using woody biomass energy to heat their school 

buildings,  

• to distinguish any occupational (i.e. perception, attitude or 

knowledge) differences in school districts’ perceived barriers and 

challenges to using woody biomass energy,  

• to determine any regional differences in school districts’ perceived 

barrier and challenges to using woody biomass energy,  

• to discover where Wisconsin public school districts acquire their 

information regarding renewable energy, and  

• to explore Wisconsin public school districts’ preferred form of 

energy education.  

In addition, the study aims to use the findings to provide recommendations for 

future woody biomass energy outreach efforts.  

  

3. METHODS  

Based on my research question, a mixed methods approach was taken. Inductive 

reasoning was used to determine their perceived barriers and challenges, and 

deductive reasoning was used to identify preferred sources and forms of energy 

education. My proposed research objectives are aimed to describe, assess, 

explain, and explore woody biomass heat energy barriers and challenges for 

Wisconsin public school districts and outreach opportunities using data collected 

from district superintendents and maintenance supervisors. A grounded theory 

study design was used to help uncover perceived barriers and challenges 

preventing the implementation of woody biomass heat energy and preferred 

sources and forms of energy education through continual data collection and 
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analysis. Grounded theory uses qualitative and quantitative data and is a system 

of continual comparative analysis and data collection until the point of data 

saturation and the discovery of a ‘theory’ rooted in the data collected (Chun, 

Birks, & Francis, 2019). Data was initially collected using semi-structured school 

visit interviews, phone call interviews, and online surveys. A semi-structured 

format allowed for similar basic data to be collected, but also provided the 

opportunity to gather more in-depth descriptive data. Additional in-depth 

descriptive data was collected through focus groups to help fill in any information 

gaps and provide a more complete understanding of barriers and challenges 

Wisconsin public school districts are facing as well as where they go to acquire 

energy information and preferred forms of energy education.  

The unit of analysis for this study were individuals (the superintendents and 

maintenance supervisors for barriers and challenges by occupation analysis) and 

groups (school districts for all other analysis). Variables of interest 

included school district demographics, location, occupation, and 

perceived barriers and challenges. Data that will be used to measure these 

variables will primarily be qualitative, but some of the qualitative data will be 

quantified for analysis. For example, providing frequency of selection for each 

listed barrier and challenge.  

 

3.1. Surveys  

This study was a part of a much larger cross-sectional study focused on all 443 

Wisconsin public school district’s (K-12) administrators and directors of 

buildings operation and maintenance (DBOM). Primary data collected through 

the implementation of school visits and phone calls with wood energy 

professionals and Wisconsin public school district directors of buildings 
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operation and management were used initially to collect data on school districts 

currently using woody biomass heat energy; particularly the pros and cons of 

using woody biomass from their experience. This data was used to help develop 

two distinct online surveys (see Appendix A and Appendix B) used to collect 

primary data from Wisconsin public school districts. Secondary data was 

collected from the Wisconsin Department of Public Instruction’s database to 

acquire district demographic information and contact information for district 

administrators for all 443 K-12 public schools in Wisconsin. However, some 

districts did not have the contact information for their administrator or were in 

the process of finding a new administrator, so contact information for a total of 

437 district administrators was able to be collected. Secondary data was also used 

in the form of school websites and school directories to acquire the contact 

information of district DBOMs. For school districts that do not provide the 

contact information for their district’s DBOM, the administrator of the 

appropriate district was contacted to gather the details needed. Contact 

information for district DBOMs was more challenging, but a total of 377 email 

addresses were able to be acquired.  

One survey was created for school district administrators (see Appendix A) and 

included questions regarding district budget, values, sustainable energy 

knowledge, and sustainability initiatives. A second survey was created for 

DBOMs (see Appendix B) and included questions about the school district’s 

building statistics, heating system(s) and energy requirements. For the purposes 

of this study, district administrator questions that were focused on included 

challenges to using wood energy, where districts go for energy information, and 

the format districts prefer to learn about energy and receive information. The 

perceived challenges question asked participants to select all that applied to 
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them. Options that they could select from included: area too large, building 

infrastructure, costs, competing cheaper fuel source, funding, feasible technology, 

negative environmental impacts, personnel, roads and traffic, time, wood fuel 

supply/accessibility, and other (with an option to write in their own answer). The 

question about where district go for energy information was in the form of a 

select all that apply and asked how their school district learned about the 

renewable energy options, they had agreed to being familiar with. Options 

included the Department of Energy, Focus on Energy, Green and Healthy 

Schools, informal conversation, Project Learning Tree, Energy Star, 

training/workshop, utility company, UW-Extension, DNR, KEEP, LEAF, or other 

(with the option of writing in their own response). To access preferred format to 

learn about and receive information about energy, participants were asked to 

select their top three response to the question, “which information delivery or 

outreach method works best for your school district?” Options included internet, 

reports, training, demonstrations, webinars, and other (with the option to write 

in their own response).  

 

In addition, one question of particular interest in the DBOM survey was 

perceived challenges to using wood energy. The perceived challenges question 

was identical to the challenges question included in district administrators 

survey, which allowed for a later occupational comparison. Survey lengths varied 

with the administrator survey consisting of 44 questions and the DBOM survey 

consisting of 37 questions. Questions included in the survey were a collaboration 

of multiple choice, yes/no/unsure, Likert scale (5-point), rating, and fill in the 

blank. All multiple-choice questions included an “other, please describe” option 

and “none of the above” option to allow participants the ability to include an 
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option not included or express if none of the options applied. Participants did 

have the ability to not answer questions if they felt uncomfortable providing an 

answer. A skip function was also included in the development of the survey to 

prevent participants from being presented with questions that did not apply to 

them. For example, one of the questions asked was, “If there is a school in your 

district currently running on woody biomass energy, would they be interested in 

being a part of a case study?” The question following immediately afterwards 

asked, “which school in your district would be interested in being a part of a case 

study?” If participants answered “no” to the initial question, they automatically 

skipped over the follow-up question and continued with the next set of 

questions.  

 

After a rough draft of the surveys were created, surveys were pilot tested by two 

wood energy specialists, two social scientists, a school district educator, a school 

district sustainability coordinator, four district DBOMs, an educational 

consultant, and four UWSP faculty and staff. Appropriate corrections were made 

to the surveys based on pilot test feedback. Then, in October 2019, surveys were 

sent out through Qualtrics, an online survey software program. Surveys were 

emailed to a total of 437 district administrators and 377 district DBOMs. Of the 

emails sent out, 6 administrator emails bounced back, 13 district DBOM emails 

bounced back, and 20 district DBOM emails failed to send. A correct email 

address was unable to be attained for the 6 administrators, but in early 

November, an attempt was made to send surveys to district DBOMs whose emails 

originally bounced back or did not send, by providing them with a link to the 

survey through their school district’s website.   
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Reminder emails were sent out every two weeks to participants who still needed 

to complete the survey. A total of two reminders were sent in the month of 

November. Then in early December district administrators and DBOMs who were 

in-progress of taking their survey were contacted by phone using a script. Phone 

calls were made to encourage completion of the survey and see if participants 

were experiencing any technical difficulties preventing them from completing 

their survey. Following the phone calls a final reminder email was sent in early 

January to all participants who still needed to complete the survey. Surveys were 

then closed at the end of January. Out of a total of 431 administrators, 74 surveys 

were completed and 26 opted out of the survey, resulting in a 17.17% response 

rate. Out of a total of 373 DBOMs, 85 completed the survey and 44 opted out, 

resulting in a 22.79% response rate.  

Qualitative data collected from the survey was quantified using a numeric coding 

system. Since the questions focused on were in the form of a multiple selection, 

question options that were selected were coded with a ‘1’ and options that were 

not selected were coded with a ’0’. After all the survey data was coded, basic 

descriptive statistics including mean, mode, frequency, standard deviation, and 

standard error were calculated.   

 

The district superintendent and DBOM surveys both include a question asking 

them to select their perceived barriers and challenges from a list of common 

barriers and challenges based on prior research findings. This common question 

was used to analyze potential occupational and regional differences in perceived 

barriers and challenges. Since the question was in the form of a multiple selection 

question, each listed barrier or challenges ultimately could be perceived as a 

yes/no, or binary dependent variable. Therefore, it was decided that a binary 
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logistic regression models would be best suited to test for any statistically 

significant differences in the probability of a barrier or challenge being selected 

based on occupation or region. A separate binary logistic regression was 

performed for every barrier or challenge (dependent variable) and included the 

independent variables of occupation, region, and demographic information 

(percent white/Caucasian students, percent of economically disadvantaged 

students, and student population). For occupation, the test group consisted of 

district administrators, and the reference group consisted of district DBOMs. For 

regions, the test groups consisted of the northern forest, the central forest and 

driftless regions, and the reference group consisted of the non-forest region. 

Sample size was also considered before running the logistic regressions. 

According to Vittinghoff and McCulloch (2007), having at least a 5:1 event to 

independent variable ratio is sufficient. Therefore, in having 48 responses (or 

events) and including 7 independent variables, the 5:1 recommended ratio is met. 

A significance level of p< 0.05 was employed to identify any statistically 

significant results, and inferential statistics were used to extrapolate findings to 

the general occupation or regional population.   

 

3.2. Focus Groups  

Results from the surveys were used to design focus group discussion prompts 

(see Appendix C) that addressed areas that needed further clarification which 

included: ability of districts to stay up to date on current energy policy and 

renewable energy heating options, knowledge about woody biomass heat energy 

or any schools using it, insight on why wood energy was found to be used and 

considered by only a few districts, where districts might look to acquire wood 

fuel, and districts’ major barriers and challenges to implementing a wood heating 
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system. For the purposes of this study, response to the discussion prompt asking 

districts’ major barriers and challenges was focused on.    

 

A contact list was created for district administrators and DBOMs that included 

survey participants who had indicated on the survey that they were interested in 

wood energy or were interested in being part of a case study. Another Qualtrics 

survey was then developed to invite participants to be a part of a focus groups 

and included a question to accept or decline the offer. If participants accepted the 

offer, they were then provided with a list of possible dates and times to select all 

day and time combinations that they were available to participate. Surveys were 

sent to 27 district administrators and 46 district DBOMs at the end of November 

2020. A total of two reminder emails were sent out at a rate of one reminder per 

week to all who had not yet responded.   

At the beginning of January, a focus group pilot test was done and participants 

that accepted their focus group invitation were organized into three different 

groups based on district position and availability. For district DBOMs we were 

able to further divide participants by large school districts, or those larger than an 

average sized Wisconsin public school district (by student body population and 

building square footage) and small school districts. The first focus group 

consisted of three DBOMs from large school districts, the second focus group 

consisted of one DBOM from a small school district (the two additional 

participants were not able to make it at the last minute), and the third focus 

group consisted of one district administrator and one DBOM who was also head 

of the district’s energy team (and sent on behalf of his district administrator).   
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Focus groups were held on Zoom and recorded using a combination of video 

recording and post hoc note taking. Discussions were semi-formal as we did 

guide discussion with our prompts, but also allowed room for free conversation. 

This open dialogue helped us to capture ideas and concepts we might not have 

thought to include in our surveys or discussion prompts. Duration of the focus 

groups ranged from 40 minutes to 1 hour 25 minutes depending on number of 

participants and their willingness to discuss.  

After the focus groups were held, the dialogue was transcribed and refined to 

remove any filler words or stuttering. Categories were created based on the 

discussion prompts (i.e., knowledge, interest, wood fuel, and barriers and 

challenges) and dialogues were coded using a combination of in-vivo coding, 

highlighting repeated words to develop key themes, and thematic coding, of 

themes developed from the meaning of words and sentences. Subthemes were 

also developed to further support the prominent themes, and quotes were used to 

help define, or clarify, the themes and subthemes. These main themes were then 

further analyzed for frequency of occurrence across all focus groups. A word 

count was done for each focus group to observe frequency of occurrence for each 

theme. These word counts were then developed into word clouds to better 

visualize importance and trends in the themes.   

 

4. RESULTS 

4.1. Barriers and Challenges 

Overall, the biggest barrier or challenge was shown to be cost, with the barriers or 

challenges of personnel, time and competing cheaper fuel source to be close 

seconds (see Table 3.1). By occupation, cost seemed to be a shared top 3 barrier 
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or challenge, but selection frequency was different between the two occupations 

(see Table 3.2). In terms of frequency selected, time (0.72) was most selected by 

administrators followed by building infrastructure (0.70) and then costs 

(0.69). For DBOMs, cost (0.75) was most frequently selected, followed by 

competing cheaper fuel source (0.67) and personnel (0.66).  

 

Regions (see Figure 3.2) were formed based on percent forest cover, terrain, and 

culture (urban versus rural). As a result, the following four regions were 

developed: northern forest, central forest, driftless, and non-forest. The northern 

forest is generally more rural and is comprised of the highest percent forest cover. 

The central forest is primarily rural and has a decent amount of forest cover, but 

not as much as the northern forest region. The driftless is a mix of rural and 

urban, and while it does have a decent amount of forest cover, the rolling terrain 

and highly erosion prone soils make access to the forests difficult. The non-forest 

region is highly urban and has very little forest cover.  
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Figure 3.2 - A map of the study area displaying the four different 
regions of the state of Wisconsin and the responding schools within 
each region. Regions were created based on percent forest cover, 
terrain, and culture. Green represents the northern forest region, 
blue represents the central forest region, purple represents the 
driftless region, and orange represents the non-forested region.  

 

Regionally, northern forests most frequently selected cost and time (both 0.83) 

as a barrier or challenge with funding (0.75) closely following. Non-forested areas 

most frequently selected building infrastructure and personnel (both 0.64) as a 

barrier or challenge followed by costs, competing cheaper fuel source, time, and 

wood fuel supply/accessibility (all 0.62). The central forest region most 

frequently selected costs (0.88) as their biggest barrier or challenge with 

competing cheaper fuel sources (0.72) as a close second followed by building 

infrastructure (0.63). The driftless region most frequently selected funding, 

personnel, time, and wood fuel equally as their biggest barriers or challenges (all 

0.71). 

 

Figure 3.3 – Overall top perceived barriers and challenges of 
Wisconsin public school districts (K-12) in implementing a wood 
energy system. 

 

Table 3.2 – Wisconsin public school districts’ (K-12) selection 
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Barrier and Challenge 
Selection Frequency 

Administrator DBOM 

Area Too Large 0.19 0.20 

Building Infrastructure 0.70 0.57 

Costs 0.69 0.75 

Competing Cheaper Fuel Source 0.60 0.67 

Funding 0.65 0.57 

Feasible Technology 0.35 0.39 

Negative Environmental 
Impacts 

0.38 0.26 

Personnel 0.64 0.66 

Roads and Traffic 0.15 0.16 

Time 0.72 0.59 

Wood Fuel Supply/Accessibility 0.41 0.64 

Other 0.04 0.15 

Major barriers for each occupation are in bold. 
 

Table 3.3 – Wisconsin public school districts’ (K-12) selection 
frequency of listed barriers and challenges by region. 

Barrier and Challenge 

Selection Frequency 

Northern 
Forest 

Non-
Forest 

Central 
Forest 

Driftless 

Area Too Large 0.08 0.28 0.13 0.21 

Building Infrastructure 0.58 0.64 0.63 0.65 

Costs 0.83 0.62 0.88 0.67 

Competing Cheaper Fuel Source 0.50 0.62 0.72 0.67 

Funding 0.75 0.51 0.59 0.71 

Feasible Technology 0.25 0.38 0.33 0.46 

Negative Environmental Impacts 0.17 0.42 0.29 0.22 

Personnel 0.67 0.64 0.61 0.71 

Roads and Traffic 0.08 0.15 0.10 0.29 

Time 0.83 0.62 0.57 0.71 

Wood Fuel Supply/Accessibility 0.25* 0.62 0.43 0.71* 

Other 0.00 0.05 0.13 0.17 

Major barriers for each region are in bold. 

* = p<0.05 

Results from the binary logistic regression model did not show occupation to 

have any statistically significant effect on the odds of any of the barriers and 

challenges being selected. However, results did show a statistically significant 

difference regionally in the selection of supply as a barrier or challenge to using 

woody biomass energy (see Table 3.4). The odds of supply being selected as a 

barrier or challenge was shown to be 14.16 times greater for the driftless region 
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and 1.98 times greater for the northern region as opposed to the non-forest 

region. 

Table 3.4. Results of regression analysis for the barrier and challenge 
of wood fuel supply and accessibility. 

Variable 
Wood Fuel Supply and Accessibility 

B Exp(B) Sig. SE 
Occupation -0.849 0.428 0.058 0.448 
Central Forest 1.558 4.749 0.148 1.078 
Driftless 2.651 14.163 0.020 1.141 
Northern Forest 0.685 1.984 0.028 0.311 
Student Population 0.000 1.000 0.247 0.000 
Economically Disadvantaged 0.023 1.023 0.207 0.018 
White/Caucasian (%) 0.032 1.033 0.177 0.024 
Constant -5.413 0.004 0.075 3.037 
Model performance         
  -2 log likelihood: 128.416     
  Hosmer-Lemeshow: p = 0.119     
  Nagelkerke R²: 0.193     
  Predicted correctly: 68.6%     
Null model with no IVs:         
  Predicted correctly: 54.3%     

 

Focus group discussions resulted in the following themes under the assigned 

‘Challenges’ category (see Figure 3.4): 

• District infrastructure and funding 

• Maintenance 

• Politics 

• Utilities and Engineers 

The themes District infrastructure and Funding proved to be of real concern as it 

was mentioned quite frequently across all focus groups. This theme was well 

summarized by one of the administrator focus group participants in saying: 

“We're also, as I mentioned before, as an urban school system, we have 

very tight sites, storage, the ability to install that technology, but to be 

able to store the product that you would need to be able to operate that 
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technology, just just the added investment really makes it a difficult 

technology to utilize.” 

The theme and reported challenge of Maintenance can be summarized by the 

following quotes. The first being from the administrator focus group and the later 

being from the small district DBOM focus group. 

“and maintain the output of these boilers. woody biomass I see is the 

same way as mark had indicated, if there's a problem with a system, you 

need to have staffing, if they're not on call, they need to be present. And 

we run our systems so lean now with regard to FTP is on support staff 

basis that to have people at the ready that have the knowledge and the 

ability, be able to get in there, fix repair auger systems, everything 

associated with the boilers. To be able to ensure that system is operating 

would certainly cost more...” 

“I think the biggest challenge I think of is maintenance. Like I said you 

had to deash the boiler, clean the fluids out in the boiler. It would 

actually stack up with ash in the middle of the boiler.“ 

The theme and challenge of politics was mentioned a few times but hinted at 

quite frequently across all focus groups. Politics as a theme encompasses the 

politics of the school districts to the politics of acquiring fuel. This theme is well 

summarized by the following quotes, the first being from the large school district 

DBOM focus group and the second from the administrator focus group: 

“And thus thus the issue, I think in a lot of cases, is politics. Um, if you, 

you know, that’s been alluded to with all in all the conversation 

here haha You know, the politics of getting things done in schools.” 
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” There was one point where the sawmill that we were working with-- 

this was a political thing—they told us they weren't going to supply us 

anymore.” 

The final themes and challenges that appeared were Utilities and Engineers. 

These themes are closely related to the theme of Politics, but due to their frequent 

appearance, they were developed into their own themes. The theme of Utilities 

can be summarized by the following quotes, the first from the large district 

DBOM focus group and the second from the administrator focus group: 

“we’re we’re driven by big utility, for profit utilities, for profit, you know, 

and and it’s natural gas and electricity generated by fossil fuels. It 

doesn’t have to be that way...you know.” 

“We've researched some opportunities within the last couple years as far 

as PV and trying to partner with maybe some utilities-- that opportunity 

just isn't there anymore. The utilities have met their state 

requirements. So they feel very comfortable with where they're at as far 

as land acquisition and PV installations, so they're no longer looking to 

partner or offer those types of incentives.” 

The two sides, positive and negative, to the theme and challenge of engineers can 

be summarized by the following quotes, the first from the large district DBOM 

focus group and the later from the administrator focus group: 

“When you talk to engineers or architects...um...you know, they, they got 

the cookie cutter heating plants and um they don’t want to venture 

outside that box.” 
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“If we're doing a mechanical upgrade, you know, we're doing our due 

diligence and working with mechanicals, and, and engineers to make 

sure that we're designing it to be as efficient as it can be, regardless of 

the type of system that we're installing.” 

Together these quotes seem to show the power that engineers have to either 

challenge the implementation of wood energy or appropriately recommend and 

encourage the use of wood energy. 

However, through the discussion it became apparent that the other categories 

proved to play their own role in acting as barriers and challenges to using woody 

biomass energy (see Figure 3.5). These other factors included having the time and 

proper connections to get the required knowledge of woody biomass energy 

systems, having someone who is interested, and a source that would provide the 

fuel wood necessary to run the system. 

 

Figure 3.4 – Resulting themes and subthemes from focus group 
discussions within the category of ‘Barriers and Challenges’. Numbers 
in parentheses represent the number of times the theme was brought 
up in focus group discussions.  
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Figure 3.5- Resulting categories and themes having the potential to 
act as barriers or challenges to using woody biomass energy in 
Wisconsin public school districts. 

 

 

Table 3.5 – Appearance of themes in the category ‘Challenges’ 
within and across focus group discussions consisting of 
Wisconsin public school district administrators and DBOMs .  

Focus 
Group 

Barriers and Challenges 

District 
Infrastructure 

Funding Politics Maintenance Engineers Utilities  

Large District 
Maintenance 

9 11 6 3 13 6 

Small District 
Maintenance 

9 5 3 8 2 0 

Administrators 6 6 4 5 1 3 

Totals 24 22 13 16 16 9 

Numbers represent the number of times the theme was brought up in conversation. 
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4.2. Outreach 

Results from descriptive statistics of the outreach questions included in the 

survey showed that most turn to the state organization, Focus on Energy (0.57), 

for their information about energy and energy systems (see Figure 3.7). The 

second most frequently selected option was informal conversation (0.29). In 

terms of preferred ways of receiving energy information (see Figure 3.6), most 

selected the internet (0.20) and reports (0.20). While a regional analysis was 

performed, there did not seem to be any apparent differences between regional 

selections. 

 
Figure 3.6 – Selected frequency of how Wisconsin public school 
districts prefer to receive their energy information. 
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Figure 3.7 – Selection frequency of where Wisconsin public school 
district to attain energy information. 

 

5. DISCUSSION 

5.1. Barriers and Challenges 

The first major objective of the study was to identify Wisconsin public school 

districts’ perceived barriers and challenges to using woody biomass energy to 

heat their school buildings. This was in response to the Model of Pro-

Environmental Behavior, which suggests that amongst the interaction between 

internal and external factors and between these factors and desired pro-

environmental behavior exists multiple barriers. But in identifying those barriers 

and challenges, it can help provide insight into possible solutions to open up a 

pathway to that desired pro-environmental behavior change. The major barriers 

and challenges identified in this study included costs, personnel, time, and 

competing cheaper fuel sources. However, these options could easily be summed 

up by costs. With the additional personnel and time required to operate a wood 

energy system, and fear of potentially more expensive fuel sources, this would 

mean a risk of higher energy costs. These challenges that were most frequently 
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selected in the survey were also reflected in focus groups as funding and 

maintenance were common themes present within the discussions. School 

leaders in the focus groups explained how districts do everything they can to cut 

costs. This includes reducing staff as much as possible, increasing efficiency to 

keep payment of hourly staff low, and finding the most affordable energy fuel 

options to reduce energy costs. In addition, focus groups mentioned a few other 

challenges not initially included in the survey. These challenges included 

the politics in working with the school board, utility companies, and school 

engineers. These politics reflect the barrier of old behavior patterns included in 

the Model of Pro-Environmental Behavior, as the politics revolve around being 

stuck in tradition or set ways of operating. The option of wood energy is not 

brought to the table or promoted because it would require a change from the 

norm; it would involve stepping out of the comforts of routine and taking a 

risk. But in the end, it was found from the focus groups that, beyond barriers and 

challenges specifically listed when directly asked about challenges, lack of time 

and proper connections to get the required knowledge of woody biomass energy 

systems, a wood energy advocate or champion, or connection with a reliable and 

quality fuel source could act as a barrier or challenge as well. Previous studies 

have also identified cost as being a major barrier or challenge (Bergman & Maker, 

2007; Aguilar & Garrett, 2009; Nishiguchi & Tabata, 2016; Song, Aguilar, Shifley 

& Goerndt, 2012) as well as supply of reliable, quality wood fuel (Hazel & Bardon, 

2008; Becker et al, 2011), and gap in knowledge (Monroe & Oxarart, 2011). The 

remaining barriers and challenges identified by the study are not mentioned in 

any of the prior studies accessing barriers and challenges to using woody biomass 

energy. However, few other studies have studied schools specifically when 

exploring barriers and challenges to using woody biomass energy.   



76 
 

 

The second and third major objectives of the study were to distinguish and 

determine any occupational or regional differences in school districts’ perceived 

barriers and challenges to using woody biomass energy. The study showed 

district administrators’ top barriers or challenges to be time, building 

infrastructure, and costs, respectively, and district DBOMs’ top barriers or 

challenges to be costs, competing cheaper fuel sources and personnel. However, 

there were not any statistically significant influence of occupation on selection of 

challenges to using woody biomass energy. It was expected that differences in 

occupation would lead to different experiences impacting attitude and 

knowledge of wood energy (Monroe & Oxarart, 2011). However, from the results 

it is possible that occupational experiences are not strong enough to create 

significantly different attitudes or knowledge of wood energy and perceived 

barriers or challenges to its implementation.   

 

Regionally, there was a lot of overlap between selected barriers and challenges. 

From the binary logistic regression model, the only barrier or challenges that 

showed regional statistical significance was wood fuel supply and accessibility. 

The northern forest was shown to be 1.98 times more likely to select supply as a 

barrier or challenge than the non-forest region, and the driftless region was 

shown to be 14.16 times more likely to select supply as a barrier or challenge than 

the non-forest region. It is unclear as to why the northern forest was found to be 

more likely to select supply as a barrier or challenge since it was the region that 

selected supply the least frequently. Furthermore, the northern forest has the 

highest percentage of forest coverage in comparison to the other regions, making 

it appear as though supply should not be a barrier or challenge for that region. 
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However, the strong likelihood of the driftless region selecting supply as a barrier 

or challenge makes sense as it was the region that most frequently selected supply 

as a barrier or challenge. In addition, according to the Wisconsin DNR forest 

managers of the driftless region, the combination of hilly terrain and sandy soil 

prone to erosion, makes it very difficult to access and manage the forests in 

the region. Location playing a role in only one barrier or challenge option seems 

to be in agreement with past studies that have also determined location to act as a 

barrier or challenge in only some circumstances (G.C.S. & Mehmood, 2010; 

Halder, 2014).  

 

5.2. Outreach 

The fourth and fifth major objectives of the study were to discover where 

Wisconsin public school districts acquire their energy information and to explore 

school districts’ preferred form of energy education. The study resulted in a clear 

trend in school districts relying on the state energy program, Focus on Energy, 

for their energy knowledge needs. This makes sense as Focus on Energy is 

partnered with most Wisconsin utility companies. Therefore, school districts are 

bound to come across Focus on Energy at one point or another. In addition, 

Focus on Energy offers many energy incentives and free energy savings products 

which would appeal to school districts’ reported desire to cut costs as much as 

possible. As for preferred ways of receiving energy information, the most 

frequently selected options included the internet and reports. However, the 

selection frequency for these options were quite low (0.20), suggesting that it’s 

possible that other preferred options exist but were not listed. This idea of other 

preferred options was confirmed by focus group discussions where the mention 

of in-person communication, including presentations, conferences, 
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and conversations with trusted professionals, was commonly brought up when 

discussing energy knowledge and interest. 

 

5.3. Policy Recommendations   

As stated by a number of prior studies, a useful tool to aid in the effectiveness of 

outreach to help districts overcome their barriers and challenges to implementing 

a wood energy system is appropriate policy (Aguilar & Garrett, 2009; Guo, 

Hodges, & Young, 2012; G.C. & Mehmood, 2010; Mittlefehldt, 2016; Dercan et al, 

2012). Looking at what other states have done to help encourage the use of woody 

biomass using policy can help provide an example for the state of Wisconsin to 

model after. Minnesota has an entire biomass program run by their Department 

of Natural Resources and supported by their state legislature. For example, they 

have a program called “MN Business First Stop,” where a team of professionals 

from multiple state agencies (i.e. the departments of Commerce, Transportation, 

Agriculture, Natural Resources, Employment, and Economic Development, 

Pollution Control Agency, and Iron Range Resource’s) assist large and small 

companies in feedstock identification, financing, environmental permitting, and 

site selection. In terms of financing, the state of Minnesota has a number of 

funding and incentives available to help reduce the costs of implementing a 

woody biomass energy system. Most notable policies include the AGRI 

Bioincentive Program, a new program developed by legislature to provide 

production payments and encourage commercial-scale thermal energy 

production from biomass, and the Legislative-Citizen Commission on Minnesota 

Resources, whose purpose is to make funding recommendations to legislature for 

special natural resources projects to help maintain and enhance Minnesota’s 

natural environment.  
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Vermont is another great example to model after as they are currently pushing to 

have 35% of their thermal energy to come from wood by 2030. Therefore, a 

number of rebates and financing programs are available and actively being 

promoted to encourage Vermonters to make the switch to wood energy. The state 

offers a plethora of residential rebates (including $3000 for Modern Wood Pellet 

Boiler of Furnace), commercial and institutional rebates and grants (including 

custom incentives and assistance of up to $100,000), financing options 

(including a home energy loan), and sales and use tax exemptions. Recently, the 

state added a federal tax credit for residential customers and a coal changeout 

adder, showing the states active encouragement and political support from 

government to encourage the use of wood energy. To add, the state advertises 

these incentive and funding programs through the use of social media and also 

has an assigned wood energy coordinator to help interested industries and 

individuals make the right connections and get the resources they need.  

Looking to states like Minnesota and Vermont where the infrastructure for 

promoting and using wood energy is present and continually improving, it 

provides some guidance as to how Wisconsin can improve in adding appropriate 

policy to develop a wood energy infrastructure that would support the use of 

wood energy by Wisconsin public school districts. While outreach to these 

districts about the available wood energy funding opportunities and resources 

Wisconsin currently provides, outreach to policy makers to encourage the state to 

set a goal for percent of thermal energy being produced by wood (like Vermont) 

and follow-up with the development of additional funding and incentive 

programs (like Minnesota and Vermont) to make the switch to wood energy more 

affordable and conducive to industries such as Wisconsin public school districts. 

If the proper politics infrastructure is put in place, it could help Wisconsin public 



80 
 

school district overcome their stated barriers and challenges of school politics as 

well as the politics of working with utility companies and school engineers.  

 

5.4. Conclusion  

Overall, results from the study both confirmed previous findings and also filled in 

knowledge gaps in discovering additional barriers and challenges, and 

identifying preferred sources and forms of energy education for Wisconsin public 

school districts (K-12). Results showed that major barriers or challenges 

included costs, personnel, time, and competing cheaper fuel sources. But other 

noteworthy barriers or challenges included school and fuel 

supply politics, working with the utilities and school building engineers, lack 

of time and proper connections to get the required knowledge of woody biomass 

energy systems, lack of a wood energy advocate or champion, and lack of a 

connection with a reliable and quality fuel source. Occupation does not seem to 

play a significant role in perceived barriers and challenges, and regionally, wood 

supply was the only statistically significant barrier or challenge. Identifying the 

barriers and challenges school districts perceive to face in implementing a wood 

energy system could help direct education and policy efforts in order to alleviate 

obstacles for school districts where wood energy is a feasible option. But equally 

important to identifying barriers and challenges to direct education efforts is 

identifying preferred sources and forms of energy information so that these 

school districts are able to and more likely to access the pertinent information. To 

add, while outreach to school districts could help bring awareness to current 

wood energy resources offered by Wisconsin, outreach to Wisconsin policy 

makers may also prove to be beneficial in the development of an infrastructure to 

support the switch to woody biomass energy. In modeling after other states 
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where a proper wood energy infrastructure is established and thriving (i.e. 

Minnesota and Vermont), it could help school districts overcome their barrier or 

challenge of old behavior habits (as noted in the model of pro-environmental 

behavior) in overcoming the politics of the district itself, utility companies, and 

school engineers.   

 

Limitations and biases to this study that are important to keep in mind is a low 

response rate. Only 17.17% response rate 

for district administrators and 22.79% response rate for district DBOMs. These 

low response rates could impact the applicability of results to the general 

Wisconsin public school district (K-12) population as well as accurately 

representing any occupational or regional differences. Further, time was also a 

limiting factor to the amount of information we could collect. With district 

leaders being so busy, it was important to limit the length of the survey and time 

commitment for focus groups to encourage participation. However, this also 

meant that all of the potential in-depth information could not be collected. 

Though due to the presence of information saturation, or the repetition of 

barriers and challenges mentioned in both the survey and focus groups, it is 

promising that the data we did collect was sufficient and accurate. 

 

Based on the results of the study it is suggested that future research be 

done replicating this study to see if resulting barriers and challenges are similar. 

It is also suggested that future research include Wisconsin public school district 

principals to provide more specific insights into potential differences between 

schools rather than the broader school districts. Future research comparing 

barriers and challenges of public schools across different states looking 
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specifically at location and location characteristics impacting wood energy use is 

also recommended. Finally, it is recommended that future research be done to 

further assess school districts’ preferred form of receiving energy information. 

These suggestions for future research would help provide educators and policy 

makers with the information needed to develop local and statewide strategies to 

appropriately and effective address barriers and challenges to using wood energy, 

thus aiding in the knowledge of wood energy and introduction into societies.  
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CHAPTER 4 

 

CONCLUSION 
 

1. SUMMARY 

Overall, results from the study filled a knowledge gap in assessing woody biomass 

knowledge of school district leaders, specifically those of Wisconsin public (K-12) 

school districts. With results showing an overall low knowledge of woody 

biomass it suggests the need for more outreach to school district leaders. A study 

done by the P Squared group LLC and Biomass Energy Resources Center (2008) 

identified 200 to 300 schools in Wisconsin that could feasibly switch to using 

wood energy and reap financial benefits as a result. However, if school district 

leaders are not familiar or have a poor knowledge of wood energy, it may hinder 

their ability to make a well-informed decision regarding the implementation of a 

wood energy system and potentially miss out on an opportunity to benefit their 

school and community (EPA, 2021). This was supported by the Knowledge-

Deficit Model which states that at the root of behavior and attitude is knowledge. 

Therefore, with the results showing an overall low level of familiarity and 

knowledge of wood energy, it is no surprise why so few school districts in 

Wisconsin currently use wood energy and also shows promise that with an 

increase in knowledge more districts may implement or consider the use of wood 

energy to heat their school buildings. 

 

While knowledge and familiarity can impact behavior, the presence of perceived 

barriers and challenges may also hinder behavior, as exemplified by the model of 

pro-environmental behavior. The model of pro-environmental behavior states 
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that between the interactions of a number of internal and external factors 

existence certain barriers as well as along the paths from those factors to the 

desired pro-environmental behavior (in this case, the use of wood energy). One of 

the most prevalent barriers or challenge, as noted by the model, is that of old 

behavior patterns. In applying this model to wood energy use by school districts, 

it helped to provide a more comprehensive picture of the barriers and challenges 

they face as well as guide the provision of resources and outreach to open up an 

avenue to using wood energy. The study’s results both confirmed previous 

findings and also filled in knowledge gaps in discovering additional barriers and 

challenges, and identifying preferred sources and forms of energy education for 

Wisconsin public school districts (K-12). Results showed that major barriers and 

challenges included costs, personnel, time, and competing cheaper fuel sources. 

But other noteworthy barriers and challenges included school and fuel 

supply politics, working with the utilities and school building engineers, lack 

of time and proper connections to get the required knowledge of woody biomass 

energy systems, lack of a wood energy advocate or champion, and lack of a 

connection with a reliable and quality fuel source. Occupation did not seem to 

play a significant role in perceived barriers and challenges, and regionally, wood 

supply was the only statistically significant barrier or challenge. Identifying the 

barriers and challenges school districts perceive to face in implementing a wood 

energy system could help direct education and policy efforts in order to alleviate 

obstacles for school districts where wood energy is a feasible option. But equally 

important in identifying barriers and challenges to direct education efforts is 

identifying preferred sources and forms of energy information so that these 

school districts are able and more likely to access the pertinent 

information. Further, in looking to other states where a successful wood energy 
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infrastructure is put in place (i.e. Minnesota and Vermont), it is suggested that 

outreach to policy makers could help encourage the development of appropriate 

incentives and funding opportunities to increase effectiveness of outreach to 

Wisconsin public school districts.  

 

Overall, the goal of this study was to assess wood energy knowledge and 

familiarity, discover major barriers and challenges to using wood energy, and 

identify preferred avenues to receiving information with the intent to develop a 

suggestion for future outreach. Therefore, in combining the study’s findings, it is 

suggested that future outreach either work with or model after the program 

Focus on Energy (since that is where most districts go to get their energy 

information) and deliver information in-person (i.e. conferences, school visits), 

online, and through reports in order to bring this option of wood energy to the 

table of Wisconsin public school districts. To add, it is essential that outreach 

provides guidance to appropriate funding resources to reduce installation costs, 

and support districts in making connections to quality, affordable wood fuel 

sources. With this increase in wood energy knowledge, it is hopeful that it could 

generate the interest required to overcome the school, utility, and engineer 

politics.   

 

2. LIMITATIONS 

Limitations and biases to this study that are important to keep in mind is a low 

response rate. Only 17.17% response rate 

for district administrators and 22.79% response rate for district DBOMs. These 

low response rates could impact the applicability of results to the general 
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Wisconsin public school district (K-12) population as well as accurately 

representing any occupational or regional differences. With district leaders being 

so busy, it was important to limit the length of the survey and time commitment 

for focus groups to encourage participation. As a result, it is possible that all 

potential in-depth information was not collected. However, due to the presence of 

some information saturation, or the repetition of results in both the survey and 

focus groups, it is promising that the data we did collect was sufficient and 

accurate enough to answer the study’s objectives. 

 

3. FUTURE RESEARCH 

Based on the results of this survey it is suggested that future research be 

done specifically exploring the applicability of the knowledge-deficit model to the 

use of woody biomass energy, and the potential influencing factors, such as 

information accessibility and experience, of the different regional locations in 

Wisconsin. Results of the study also suggested that future research be 

done replicating this study to see if resulting barriers and challenges are similar 

and possibly include Wisconsin public school district principals to provide more 

specific insights into potential differences between schools rather than the 

broader school districts. Future research comparing barriers and challenges 

of public schools across different states looking specifically at location and 

location characteristics impacting wood energy use is also recommended. Finally, 

it is recommended that future research be done to further assess school districts’ 

preferred form of receiving energy information. These suggestions for future 

research would help provide educators and policy makers with the information 

needed to develop local and statewide strategies to appropriately and effective 
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increase awareness of woody biomass energy and ease implementation and 

introduction of wood energy into local communities. 
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APPENDICES 
 

APPENDIX A: DISTRICT ADMINISTRATOR SURVEY 
    

Instructions:  

The following woody biomass survey can be completed in about 15 - 20 minutes. 

The responses you provide are very valuable in our assessment of feasibility, 

interest, and challenges/barriers for school districts in Wisconsin to use, or 

potentially use, woody biomass to heat their school buildings.  

    

Please complete and submit the survey at your earliest convenience. If you are 

unable to complete the survey in one sitting, you may always stop and resume at 

a later time. However, the survey must be resumed on the same computer it was 

initially taken on in order to continue the survey where you left off.  There is a 

progress bar at the top of the survey for your reference, and your answers are 

saved every time you select the 'next' arrow button in the bottom right hand 

corner. Once the final 'next' arrow button is selected, your survey responses will 

automatically be saved and submitted, and a closing "thank you" statement will 

appear.  

 

Please complete the survey to the best of your ability. If you have any questions, 

concerns, or complications, please contact Bethany Kautz at bkaut768@uwsp.edu 

or (715)346 – 2573. If you would like to receive the results of our study, you may 

indicate so at the end of the survey.  

    

 Thank you for taking the time to complete this Woody Biomass Energy Survey!  
  
 

School District Operations and Basic Information 

This section of the survey is focused on gaining background knowledge about 

your school district. Topics in this section include: school forest (if applicable), 

school budget, and heating and maintenance costs. 
  
 

Q1 What is your position within the school district?  

o District Administrator  (1)  
o Assistant District Administrator  (2)  
o Business Manager  (3)  
o Director of Instruction/Program Supervisor  (4)  
o Principal  (5)  
o Assistant Principal  (6)  
o Other, please describe:  (7) 

________________________________________________ 
  
  
Q2 What is your school district’s name or code?  

mailto:bkaut768@uwsp.edu
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_____________________________________________________
________ 
  

Q3  Does your school district have a school forest?  

o Yes  (1)  
o No  (2)  
o Unsure  (3)  

  

Q4  Is your school forest a registered school forest? 

o Yes  (1)  
o No  (2)  
o Unsure  (3)  

  
  
Q5 What is your school district's annual budget for school 

operations/maintenance ($)? 

_____________________________________________________
________ 

  
Q6 What was your total heating bill for this past 2018 - 2019 school year($)?  

_____________________________________________________
________ 

 
Q7 What was your school district’s maintenance cost for heating this past 2018 – 

2019 school year ($)?  

_____________________________________________________
________ 
 
School District Policy/Incentives 

The following section is focused on your school district's use and familiarity of 

energy related policies/incentives. 

  

Q8 Does your school district currently use any of the follow energy related 

policies/incentives?  

  Yes (1) No (2) Unsure (3) 

Energy subsidies 
(1)  

o   o   o   

Energy incentives 
(2)  

o   o   o   

Investors (3)  o   o   o   
Funding for 

efficiency (4)  
o   o   o   

Grants (5)  o   o   o   
Other, please 
specify: (6)  

o   o   o   
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Q9 How familiar is your school district administration with the following?  

  
Extremely 
familiar (1) 

Very 
familiar 

(2) 

Moderatel
y familiar 

(3) 

Slightly 
familiar 

(4) 

Not 
familiar at 

all (5) 

Farm Bill 
2018: 

Communit
y Wood 
Energy 

and Wood 
Innovation 

Program 
(1)  

o   o   o   o   o   

EPA Burn 
Wise (2)  

o   o   o   o   o   

Ongoing 
Wood 
Stove 

Changeout 
and 

Incentive 
Programs 

(3)  

o   o   o   o   o   

EPA- 
Certified 

Wood 
Stove 

Database 
(4)  

o   o   o   o   o   

DOE 
Grants for 

Forest 
Biomass 

Utilization 
Research 

and 
Developme

nt (5)  

o   o   o   o   o   

Forest 
Service 
Wood 

Innovation
s Grants 

(6)  

o   o   o   o   o   

Wisconsin 
Focus on 
Energy 

Incentives 
(7)  

o   o   o   o   o   



99 
 

Wisconsin 
Office of 
Energy 

Innovation 
(8)  

o   o   o   o   o   

  

  

Q10 How familiar is your school district administration with the following?  

  
Extremely 
familiar (1) 

Very 
familiar 

(2) 

Moderatel
y familiar 

(3) 

Slightly 
familiar 

(4) 

Not 
familiar at 

all (5) 

Departmen
t of 

Natural 
Resources' 

Model 
Ordinance 

(9)  

o   o   o   o   o   

Woody 
Biomass 

Harvesting 
and 

Processing 
Tax Credit 

(10)  

o   o   o   o   o   

Focus on 
Energy Ag, 

Schools 
and 

Governme
nt Energy 
Advisors 

(11)  

o   o   o   o   o   

Renewable 
Energy 

Competitiv
e Incentive 

Grant 
Program 

(12)  

o   o   o   o   o   

Municipal 
energy 

Efficiency 
Technical 
Assistance 
Program 

(MEETAP) 
(13)  

o   o   o   o   o   

Energy 
Star 

o   o   o   o   o   
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Score/Port
folio 

Manager 
(14)  

WASBO 
Facilities 
Manager 

Core 
Certificatio

n (15)  

o   o   o   o   o   

Heating 
the 

Midwest 
(16)  

o   o   o   o   o   

  

Q11 Has your school district applied for or received any of the following (select all 

that apply)?  

o Farm Bill 2018: Community Wood Energy and Wood Innovation Program  
(1)  

o EPA Burn Wise  (2)  
o Ongoing Wood Stove Changeout and Incentive Programs  (3)  
o EPA-Certified Wood Stove Database  (4)  
o DOE Grants for Forest Biomass Utilization Research and Development  

(5)  
o Forest Service Wood Innovations Grants  (6)  
o Wisconsin Focus on Energy Incentives  (7)  
o Wisconsin Office of Energy Innovation  (8)  
o None of the above  (17)  
o Unsure  (18)  

 

Q12 Has your school district applied for or received any of the following (select all 

that apply)?  

o Department of Natural Resources' Model Ordinance  (9)  
o Woody Biomass Harvesting and Processing Tax Credit  (10)  
o Focus on Energy Ag., Schools and Government Energy Advisors  (11)  
o Renewable Energy Competitive Incentive Grant Program  (12)  
o Municipal Energy Efficiency Technical Assistance Program (MEETAP)  

(13)  
o Energy Star Score/Portfolio Manager  (14)  
o WASBO Facilities Manager Core Certification  (15)  
o Heating the Midwest  (16)  
o None of the above  (17)  
o Unsure  (18)  
 

Q13 Has your school district experienced, or is currently experiencing, any of the 
following land use policy or regulation challenges (select all that apply)?  

o Transportation  (1)  
o Storage  (2)  
o Pollution  (3)  
o Noise  (4)  
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o Land availability  (5)  
o Other, please describe:  (6) 

________________________________________________ 
o None of the above  (7)  

  

School District Funding and Energy Initiatives 

This section of the survey is focused on your school districts funding and energy 

initiatives. Topics in this section include: recent referendums, energy-related 

updates, current energy system used, energy related decision-making, teacher 

certifications, programs and clubs offered, familiarity with renewable energy 

options, community involvement, and school district's values. 

   

Q14 Does your school district struggle to find enough funding? 

o Yes  (1)  
o No  (2)  
o Unsure  (3)  

  

Q15 Has your school district passed any referendums in the past 5 years? 

o Yes, please describe:  (1) 
________________________________________________ 

o No  (2)  
o Unsure  (3)  

  

Q16  Has at least one of your school buildings undergone any of the following 

energy-related updates (select all that apply)? 

o Updated equipment/appliances  (1)  
o Updated building structure  (2)  
o Retrofitting windows/doors  (3)  
o Have plans for expansion or major renovation in the foreseeable future  

(4)  
o Other, please describe:  (5) 

________________________________________________ 
o None of the above  (6)  
o Unsure  (7)  

  

Q17 Which of the following is true for your school district (select all that apply)? 

o Our school district has a sustainability plan  (1)  
o Our school district has an energy policy in place  (2)  
o Our school district has taken sustainability initiatives (i.e. composting, 

recycling, energy efficient appliances, A Green and Healthy School)  (3)  
o None of the above  (4)  

  

Q18 According to your school district's mission statement and values, rate the 

importance of the following for your school district (7 = most important; 1 = least 

important):  

______ Care of the environment (1) 

______ Supporting local (2) 

______ Living sustainably (3) 
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______ Learning outside the classroom (4) 

______ Exploration (5) 

______ Innovation (6) 

______ Other, please describe: (7) 

  

Q19 Who has the greatest influence on your school district’s energy related 

decision-making ( rate the top 5; least= 1; greatest = 5)? 

______ School Administration (1) 

______ Teaching Faculty (2) 

______ Maintenance Faculty (3) 

______ Professional Foresters (4) 

______ Conservation Organizations (5) 

______ Parents/PTO (6) 

______ Students (7) 

______ Other Schools/School Districts (8) 

______ Neighboring Housing/Development (9) 

______ Local Businesses (10) 

______ Media (11) 

______ Other, please describe: (12) 

   

Q20 Does your school district have any teachers specializing or certified in the 

following (select all that apply and provide a rough estimate of how many):  

o Energy Education:  (1) 
________________________________________________ 

o Environmental Education:  (2) 
________________________________________________ 

o Sustainability Education:  (3) 
________________________________________________ 

o Forestry Education:  (4) 
________________________________________________ 

o None  (5)  
o Unsure  (6)  

  

Q21 Have your teachers/staff attended any professional development 

opportunities focused on the following: 

  Yes (1) No (2) Unsure (3) 

Energy Education 
(1)  

o   o   o   

Environmental 
Education (2)  

o   o   o   

Sustainability 
Education (3)  

o   o   o   

Forestry 
Education (4)  

o   o   o   

  

Q22 Does your school district offer any programs or clubs with any of the 

following themes: 
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  Yes (1) No (2) Unsure (3) 

Energy (1)  o   o   o   
Environmental 

and Sustainability 
Education (2)  

o   o   o   

Environmental 
Health (3)  

o   o   o   

School Site (4)  o   o   o   
Transportation 

(5)  
o   o   o   

Water (6)  o   o   o   
Recycling/Waste 
Management (7)  

o   o   o   

Health and 
Wellness (8)  

o   o   o   

  

Q23 Does your school district have volunteers that work on sustainability, energy, 

and/or forestry efforts at your schools?  

o Yes  (1)  
o No  (2)  
o Unsure  (3)  

  

Q24 Does your school district have any existing collaboration with outside energy 

focused organizations or entities (i.e Focus on Energy, local utility company, WE 

Energy)?  

o Yes, please describe:  (1) 
________________________________________________ 

o No  (2)  
o Unsure  (3)  

 

Q25 How familiar is your school district with the following renewable energy 

options?  

  
Extremely 
familiar (1) 

Very 
familiar 

(3) 

Moderatel
y familiar 

(4) 

Slightly 
familiar (5) 

Not 
familiar at 

all (6) 

Solar PV 
(1)  

o   o   o   o   o   

Solar 
thermal 

(2)  
o   o   o   o   o   

Geotherma
l (3)  

o   o   o   o   o   

Biogas (4)  o   o   o   o   o   
Woody 

biomass 
(5)  

o   o   o   o   o   

Other 
plant-
based 

o   o   o   o   o   
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biomass 
(i.e. 

agriculture 
residue, 

bioenergy 
crops) (6)  
Wind (7)  o   o   o   o   o   

Hydroelect
ricity (8)  

o   o   o   o   o   

  

Q26 How did your school district learn about the renewable energy options listed 

in the previous question (select all that apply)? 

o Green and Healthy Schools  (1)  
o KEEP  (2)  
o LEAF  (3)  
o Project Learning Tree  (4)  
o DNR  (5)  
o UW-Extension  (6)  
o Focus on Energy  (7)  
o Utility Company  (8)  
o Informal Conversation  (9)  
o Training/Workshop  (10)  
o Energy Star Program  (11)  
o Department of Energy (DOE)  (12)  
o Energy Initiative Association (EIA)  (13)  
o Other, please describe:  (14) 

________________________________________________ 
o None of the above  (15)  

  

Use of Woody Biomass in Your School District 

This section is focused on your school district's use or potential use of woody 

biomass energy for heating your school buildings. Topics in this section include: 

investment, concerns, challenges, knowledge, and interest in woody biomass 

energy. 

  

Q27 Rate your school district’s level of agreement to the following statements:   

  Agree (1) 
Somewhat 
agree (2) 

Neither 
agree nor 
disagree 

(3) 

Somewhat 
disagree 

(4) 

Disagree 
(5) 

Investing 
in the 

conversion 
from our 
current 
energy 

source to 
wood 

would be a 

o   o   o   o   o   
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challenge. 
(1)  

Our school 
would use 
natural gas 
over wood 
because it 
is cheaper. 

(2)  

o   o   o   o   o   

Wood can 
be 

efficiently 
used for 
heating. 

(3)  

o   o   o   o   o   

Our 
current 

method of 
heating 

works well 
for us, so 

we have no 
need to 

change. (4)  

o   o   o   o   o   

A semi or 
constructio

n truck 
could 

easily and 
safely 

access the 
schools in 
our school 
district. (5)  

o   o   o   o   o   

Our school 
has the 

time and 
resources 
to allow 
staff to 
attend 

training on 
how to use 

a woody 
biomass 
heating 

system. (6)  

o   o   o   o   o   

Using 
waste 

wood to 
make park 

o   o   o   o   o   
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benches or 
wood chips 

for 
landscapin
g would be 

more 
beneficial 

to our 
school 

rather than 
burning 

the wood. 
(7)  

Using 
woody 

biomass 
for heating 

at our 
school 
district 
seems 

unsafe. (8)  

o   o   o   o   o   

  

Q28 How would you rate your school district's level of concern for the following 

logistical and environmental concerns with acquiring/delivering woody biomass 

to your school district’s location(s) (5 = very concerned; 1 = not concerned)? 

______ Increased traffic (1) 

______ Sound (2) 

______ Habitat on site (3) 

______ Air quality (4) 

______ Habitat destruction (5) 

  

Q29 Rate your school district’s level of agreement to the following statements:  

  Agree (1) 
Somewhat 
agree (2) 

Neither 
agree nor 
disagree 

(3) 

Somewhat 
disagree 

(4) 

Disagree 
(5) 

Our school 
district's 

landscape 
inhibits 

our ability 
to acquire 

woody 
biomass. 

(1)  

o   o   o   o   o   

Air quality 
is a 

problem/c
o   o   o   o   o   
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oncern for 
our area. 

(2)  
Using 
woody 

biomass 
for heating 

can help 
with forest 
manageme

nt. (3)  

o   o   o   o   o   

Using 
woody 

biomass 
for heating 

destroys 
wildlife 

habitat. (4)  

o   o   o   o   o   

  

Q30 Rate your school district's level of agreement to the following woody biomass 

related statements.  

  
Disagree 

(1) 

Somewhat 
disagree 

(2) 

Neither 
agree nor 
disagree 

(3) 

Somewhat 
agree (4) 

Agree (5) 

Our school 
district 

understan
ds/knows 
about the 

technology 
required to 
convert to 

using 
wood 

energy. (1)  

o   o   o   o   o   

Our school 
district 

understan
ds the 

amount of 
wood 

required to 
heat our 
school 

buildings. 
(2)  

o   o   o   o   o   

Our school 
district has 
connection 

with 

o   o   o   o   o   
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places/org
anizations 
that could 
supply us 

with wood. 
(3)  

Our school 
district 

does not 
have a 

supply of 
wood close 

by. (4)  

o   o   o   o   o   

Our school 
district 

needs to 
set up a 

cost-
benefit 

analysis. 
(5)  

o   o   o   o   o   

Our school 
district 
would 

require 
informatio

n and 
support if 
we were to 
consider 

using 
woody 

biomass to 
heat any 

schools in 
our 

district. (6)  

o   o   o   o   o   

  

Q31 Would your school district like to receive more information about woody 

biomass energy?   

o Yes  (1)  
o No  (2)  

  

Q32 Which information delivery or outreach method works best for your school 

district (select your top 3)?   

o Website/Weblinks  (1)  
o Fact sheets/Flyers/Reports  (2)  
o Webinars  (3)  
o Workshop/Conference/Training  (4)  
o Demonstrations  (5)  
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o Other, please describe:  (6) 
________________________________________________ 

  

Q33 Would your school district consider using woody biomass energy to heat 

your schools?  

o Yes, for all of our schools  (1)  
o Yes, for some of our schools  (2)  
o No  (3)  

  

Q34 If your district was offered a feasibility assessment and support from an 

expert, would your school district be more willing to consider using woody 

biomass?  

o Yes  (1)  
o Maybe  (2)  
o No  (3)  

  

Q35 What are barriers or challenges for your district in using or potentially using 

woody biomass to heat your schools (select all that apply)? 

o Personnel  (1)  
o Time  (2)  
o Costs  (3)  
o Competing cheaper fuel sources  (4)  
o Roads and traffic  (5)  
o Feasible technology  (6)  
o Too large of an area to heat  (7)  
o Funding  (8)  
o Building infrastructure  (9)  
o Wood fuel supply/accessibility  (10)  
o Negative environmental impacts  (11)  
o Other, please describe:  (12) 

________________________________________________ 
o None of the above  (13)  

  

Q36  If there is a school in your district currently running on woody biomass 

energy, would they be interested in being a part of a case study?  

o Yes  (1)  
o No  (2)  
o Maybe  (3)  

  

Q37 Which schools in your district would be interested in being a part of a case 

study? 

_____________________________________________________
________ 

 
Q38 Would your school district be interested in receiving the findings from this 

study?  

o Yes  (1)  
o No  (2)  
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Q39 How would you like to receive the findings from this study? 

o Email  (1)  
o Mail  (2)  
o Phone call  (3)  

  

  



111 
 

APPENDIX B: DISTRICT DIRECTOR OF BUILDINS 

OPERATION AND MANAGEMENT SURVEY 
 

Instructions:  

The following woody biomass survey can be completed in about 10 - 15 minutes. 

The responses you provide are very valuable in our assessment of feasibility, 

interest, and challenges/barriers for school districts in Wisconsin to use, or 

potentially use, woody biomass to heat their school buildings.  

   

Please complete and submit the survey at your earliest convenience. If you are 

unable to complete the survey in one sitting, you may always stop and resume at 

a later time. However, the survey must be resumed on the same computer it was 

initially taken on in order to continue the survey where you left off.  There is a 

progress bar at the top of the survey for your reference, and your answers are 

saved every time you select the 'next' arrow button in the bottom right hand 

corner. Once the final 'next' arrow button is selected, your survey responses will 

automatically be saved and submitted, and a closing "thank you" statement will 

appear.  

Please complete the survey to the best of your ability. If you have any questions, 

concerns, or complications, please contact Bethany Kautz 

at bkaut768@uwsp.edu or (715)346 – 2573. If you would like to receive the 

results of our study, you may indicate so at the end of the survey.  

   

Thank you for taking the time to complete this Woody Biomass Energy Survey!  

 

Q1 What is your position within the school district?  

o District Administrator  (1)  

o Assistant District Administrator  (2)  

o Business Manager  (3)  

o Building and Grounds Supervisor  (4)  

o Maintenance Supervisor  (8)  

o Other, please describe:  (7) 

_______________________________________________ 
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Q2 What is your school district's name or code? 

_____________________________________________________
___________ 

Q3 How many facilities/maintenance personnel are a part of your team? 

_____________________________________________________
___________ 
 

Q4 Do your facilities personnel have any certifications related to his/her 

position?  

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

 

Skip To: Q6 If Do your facilities personnel have any certifications related to 
his/her position?  != Yes 

 

Q5 Which certifications have your facilities personnel obtained (select all that 

apply)? 

▢ WASBO Facility Managers Program certification  (1)  

▢ Certified Energy Manager (CEM)  (2)  

▢ Building Operator Certification (BOC)  (3)  

▢ Other; please describe:  (4) 

________________________________________________  
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Q6 Has your school district conducted any of the following formal or informal 

energy audit(s)?  

 Yes (1) No (2) Unsure (3) 

Focus on Energy 
(1)  o  o  o  

Energy Star 
Portfolio Manager 

(2)  o  o  o  
Utility Provider 

(3)  o  o  o  
Energy Service 
Company (4)  o  o  o  

Student or 
Teacher Led Audit 

(5)  o  o  o  
Other, please 
describe: (6)  o  o  o  

 

Q7 What is the estimated Gross Floor Area (GFA) of your district's smallest 

school campus and largest school campus?  

o GFA of smallest school campus (sq. ft.)  (1) 

________________________________________________ 

o GFA of largest school campus (sq. ft.)  (2) 
________________________________________________ 

 

Q8 What was your school district's maintenance cost for heating this past 2018 - 

2019 school year ($)? 

_____________________________________________________
___________ 
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Q9  Are there schools in your school district that meet any green building 

standards in terms of energy efficiency?  

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

 

Skip To: Q11 If  Are there schools in your school district that meet any green 
building standards in terms of ene... != Yes 

 

Q10 What green building standards are met by the schools in your district (select 

all that apply)?  

▢ EPA ENERGY STAR for K-12 School Districts certification  (1)  

▢ Leadership in Energy and Environmental Design (LEED) Certification  

(2)  

▢ Collaborative for High Performance Schools (CHPS) Certification  (3)  

▢ Green Globes Certification  (4)  

▢ WELL Building Standard  (5)  

▢ Other; please describe:  (6) 

________________________________________________ 
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Q11 How many BTUs (or other energy units) are required to heat the schools in 

your district?  

_____________________________________________________
___________ 
 

Q12 How efficient are your current heating system(s) (select all that apply)? 

▢ Below 50%  (1)  

▢ 50 - 70%  (2)  

▢ 71 - 80%  (3)  

▢ 81 - 90%  (4)  

▢ Above 90%  (5)  

 

Q13 What year was your youngest and oldest heating equipment installed? 

o Youngest System:  (1) 

________________________________________________ 

o Oldest System:  (2) 
________________________________________________ 

 

Q14 Do the schools in your district have a central heating system?  

o Yes  (1)  

o Most (more than half of the schools in your district)  (2)  

o Some (less than half the schools in your district)  (3)  

o No  (4)  
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Q15 Do the schools in your district have more than one heating system?  

o Yes  (1)  

o Most (more than half of the schools in your district)  (2)  

o Some (less than half the schools in your district)  (3)  

o No  (4)  

 

Q16 How is heat generated for the schools in your school district (select all that 

apply)? 

▢ Hot water boiler  (1)  

▢ Steam boiler  (2)  

▢ Hot air furnace  (3)  

▢ Electric baseboard  (4)  

▢ Electric duct coils  (5)  

▢ Rooftop packaged units  (6)  

▢ Heat pumps  (7)  

▢ Other, please describe:  (8) 

________________________________________________ 

▢ Unsure  (9)  
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Q17 How do the schools in your school district deliver heat to rooms (select all 

that apply)? 

▢ Hot water  (1)  

▢ Steam  (2)  

▢ Ducted air  (3)  

▢ Electric resistance  (4)  

▢ One heating plant in one location  (5)  

▢ Differing heating plants in multiple locations  (6)  

▢ Individual, room by room heating system  (7)  

▢ Other, please describe:  (8) 

________________________________________________ 

▢ Unsure  (9)   
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Q18 What fuel source(s) are currently being used by your school district for 

heating (select all that apply)? 

▢ Natural gas  (1)  

▢ Propane  (2)  

▢ Heating oil  (3)  

▢ Solar  (4)  

▢ Woody biomass  (5)  

▢ Other plant based biomass (i.e. agricultural residue, energy crop)  (6)  

▢ Geothermal  (7)  

▢ Other, please specify:  (8) 

________________________________________________ 

▢ Unsure  (9)  
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Q19 Is natural gas easily accessible for the schools in your school district?  

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

 

Q20 Do any schools in your district have a renewable energy system installed 

on-site? 

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

 

Skip To: Q22 If Do any schools in your district have a renewable energy system 
installed on-site? != Yes 
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Q21 What renewable energy systems are installed on-site in your school district 

(select all that apply)?   

 
Elementary 
school(s) (1) 

Middle school(s) 
(2) 

High school(s) 
(3) 

Solar PV (1)  ▢  ▢  ▢  

Solar thermal (2)  ▢  ▢  ▢  

Woody biomass 
(3)  ▢  ▢  ▢  

Other plant based 
biomass (i.e. 
agriculture 

residue, bioenergy 
crops) (4)  

▢  ▢  ▢  

Wind (5)  ▢  ▢  ▢  

Geothermal (6)  ▢  ▢  ▢  

Hydroelectric (7)  ▢  ▢  ▢  

Other, please 
describe: (8)  ▢  ▢  ▢  

Unsure (9)  ▢  ▢  ▢  
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Q22 Has your school district ever considered using any of the following 

renewable energy options?  

 Yes (1) No (2) Unsure (3) 

Solar PV (1)  o  o  o  
Solar thermal (2)  o  o  o  
Geothermal (3)  o  o  o  

Biogas (4)  o  o  o  
Woody biomass (5)  o  o  o  
Other plant based 

biomass (i.e. 
agriculture 

residue, bioenergy 
crops) (6)  

o  o  o  

Wind (7)  o  o  o  
Other, please 
describe: (8)  o  o  o  

 

 

Skip To: Q25 If Has your school district ever considered using any of the 
following renewable energy options?  != Woody biomass [ Yes ] 
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Q23 What attempts have been made in your consideration to use woody biomass 

(select all that apply)?  

▢ Informal discussions with management  (1)  

▢ Economic analysis of retrofitting a boiler  (2)  

▢ Wood supply and demand analysis  (3)  

▢ Wood transportation and storage consideration  (4)  

▢ Compared wood pellets vs chips vs cord wood  (5)  

▢ Looked in to woody biomass contractors  (6)  

▢ Other, please describe:  (7) 

________________________________________________ 

 

Skip To: Q25 If What attempts have been made in your consideration to use 
woody biomass (select all that apply)?  != Looked in to woody biomass 
contractors  
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Q24 Were you successful in finding a woody biomass contractor? 

o Yes  (1)  

o No  (2)  

 

Q25  Are any of the following woody biomass producers within about a 50-mile 

radius of your school district?  

 Yes (1) No (2) Unsure (3) 

Pellet factory (1)  o  o  o  
Lumber 

company/sawmill 
(2)  o  o  o  

Loggers (3)  o  o  o  
Industrial 

plantation/forest (4)  o  o  o  
Other, please 
specify: (5)  o  o  o  

 

Q26 Are there any other institutions or industries in the area (within about a 50-

mile radius) that run on woody biomass energy?  

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

 

Skip To: Q28 If Are there any other institutions or industries in the area (within 
about a 50-mile radius) that r... != Yes 

 



124 
 

Q27 Does their use of woody biomass create competition for woody biomass fuel 

sources?  

o Yes  (1)  

o No  (2)  

o Unsure  (3)  

 

Q28 How important are the following factors when choosing a heating system for 

your school district?  

 

Not at 
all 

importa
nt (1) 

Slightly 
importa

nt (2) 

Moderate
ly 

importan
t (3) 

Very 
importa

nt (4) 

Extreme
ly 

importa
nt (5) 

Time required to run 
the system (1)  o  o  o  o  o  
Maintenance 

required to run the 
system (2)  o  o  o  o  o  

Staffing required (3)  o  o  o  o  o  
Waste produced (4)  o  o  o  o  o  

Possible 
pollution/contamina

nts produced (5)  o  o  o  o  o  
Price of fuel source 

(6)  o  o  o  o  o  
Price of heating 

system (7)  o  o  o  o  o  
Efficiency of the 

heating system (8)  o  o  o  o  o  
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Q29 How important are the following factors when choosing a heating system for 

your school district?  

 
Not at all 
important 

(1) 

Slightly 
important 

(2) 

Moderately 
important 

(3) 

Very 
important 

(4) 

Extremely 
important 

(5) 

Knowledge 
or experience 

with the 
system (9)  

o  o  o  o  o  
Fuel source 
availability 

(10)  o  o  o  o  o  
Fuel storage 

(11)  o  o  o  o  o  
Fuel delivery 

(12)  o  o  o  o  o  
Contractors 

(13)  o  o  o  o  o  
Pay off 

period (14)  o  o  o  o  o  
Supporting 

the local 
economy (15)  o  o  o  o  o  
Sustainability 

(16)  o  o  o  o  o  
Other, please 
specify: (17)  o  o  o  o  o  
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Q30 What are barriers or challenges for your district in using or potentially using 

woody biomass to heat your schools (select all that apply)? 

▢ Personnel  (1)  

▢ Time  (2)  

▢ Costs  (3)  

▢ Competing cheaper fuel sources  (4)  

▢ Roads and traffic  (5)  

▢ Feasible technology  (6)  

▢ Too large of an area to heat  (7)  

▢ Funding  (8)  

▢ Building infrastructure  (9)  

▢ Wood fuel supply/accessibility  (10)  

▢ Negative environmental impacts  (11)  

▢ Other, please describe:  (12) 

________________________________________________ 

▢ None of the above  (13)  
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Q31 What are benefits or potential benefits for your school district in using 

woody biomass to heat your school(s) (select all that apply)? 

▢ Support local economy  (1)  

▢ Save money  (2)  

▢ Good educational tool  (3)  

▢ Use of a renewable resource  (4)  

▢ Other, please describe:  (5) 

________________________________________________ 

▢ None of the above  (6)  

 

Q32 Does your school district currently use woody biomass energy to heat at least 

one of the schools in your district? 

o Yes  (1)  

o No  (2)  

 

Skip To: Q33 If Does your school district currently use woody biomass energy to 
heat at least one of the schools... = Yes 
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Q33 Would your school district consider using woody biomass energy to heat 

your schools? 

o Yes, for all of our schools  (1)  

o Yes, for some of our schools  (2)  

o Maybe  (3)  

o No  (4)  

 

Q34 Would your school(s) that use woody biomass energy be interested in being 

a part of a case study? 

o Yes  (1)  

o Maybe  (2)  

o No  (3)  

 

Q35 Would you be interested in receiving the findings from this study? 

o Yes  (1)  

o No  (2)  

 

Skip To: End of Survey If Would you be interested in receiving the findings from 
this study? = No 

 

Q36 How would you like to receive the findings from this study? 

o Email  (1)  

o Mail  (2)  

o Phone call  (3)  
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APPENDIX C: FOCUS GROUP DISCUSSION PROMPTS 
 
Woody Biomass in Schools Focus Group Notes 

 

Goal of focus group: Determining interest and barriers to utilization of 

woody biomass in heating schools (we are trying to fill the gaps that the survey 

left).  

 

Time and location: about 1.5 hours, on Zoom  

Moderator and assistant moderator: Bethany (moderator) and Marcie (co-

moderator)  

 

Notes: Aim for 5 to 10 questions that are short and to the point that are “why” 

and “how” questions to seek insight. The discussion should be free flowing, not 

entirely structured around the questions and consist of 6 – 8 participants. May 

need to give a quick tutorial on Zoom functions.  

 

Introduction to Focus Group  

Hello everyone, thanks for joining. We will be beginning the focus group soon but 

first we’d like to ensure you all that there are no right or wrong answers to the 

following topic questions nor are we trying to promote anything, we 

are merely looking to gain insight on your school district’s experiences. If anyone 

has comments as we go along, discussion and discourse after each question is 

welcome and encouraged. This is a safe space, and we are here to support 

you. We’d also like to thank you all for your time before we begin. Your 

participation in this focus group could benefit Wisconsin by helping to 

assess an option to reduce hazardous woody fuels in Wisconsin forests, create 

a market for local renewable forest woody biomass energy, and 

encourage Wisconsin’s DNR or DOE to develop new incentive programs for wood 

energy. So, thank you all so much, and let’s get started!  

 

 

 Questions for Forest Managers  

Engagement question:  

1. What is your name and what school district do you work at? How 

long have you been the main contact for your school forest(s)? (chat 

box) 

 

Exploratory questions 

1. Zoom poll (Would you consider your school forests to be actively 

used and/or managed?) For those who answer yes can you please 

explain. If no, can you explain why the school forests are kept? 

2. Quick raise of hands does anyone here implement any 

management practices that produce woody residue (this would 

include harvesting, thinning, and possibly invasive removal depending 

on the species). For those of you who raised your hand, the results of 

our survey showed that most of the residue gets left on the ground and 
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none is used for heating. Would anyone be able to provide insight on 

these results.   

a.  Why do most leave it on the ground and why might it not 

be used for heating (is there anything preventing the use of the 

residue for heating – this could include the existence of any 

policy or lack thereof, environmental, or socioeconomic 

factors)? 

3. The results of our survey showed school forests are struggling 

with invasive species and implementing invasive management. Could 

you provide us with more insight into this? What invasive species are 

you struggling with, how are they being managed, and what do you do 

with the invasive species that are removed? 

4. Using Poll Everywhere, list what you perceive to be the top three 

challenges to using school forest woody biomass as an energy source 

for schools (this includes residue from harvesting and thinning as well 

as woody invasive species that are removed). Let’s discuss these 

results. I am seeing.... can you explain? (Guide towards coming to a 

consensus on top three in order of importance) 

Closing question: Are there any other thoughts, comments, or ideas regarding the 

use of woody biomass from school forests as an energy source for your school(s)? 

 

 

Questions for Director of Buildings Operations and Management  

Introduction/Engagement question:  

1. What is your name and what school district do you work at? What 

kinds of energy do you think of when you think about reliable, 

sustainable energy? 

 

Exploratory questions 

1. Zoom poll (Do you feel like your school district is able to stay up to 

date on current energy policy and incentive programs that may affect 

your school district? - yes/no) - For those who answered yes, how do 

you stay up to date and why? If not, what are obstacles to staying up to 

date? 

2. Zoom poll (Do you feel like your school district is able to stay up to 

date with current renewable heating system options? - yes/no) - For 

those who answered yes, how do you stay up to date and why? If not, 

why?  

3. How much do you know specifically about using woody biomass 

for heating schools? Are you aware of any schools using woody 

biomass in Wisconsin? 

4. According to our survey results woody biomass energy is used and 

has been considered by only a few school districts. Would you be able 

to provide more insight on this? Why might this be? 

5. Hypothetically speaking, if your district did have a woody biomass 

heating system, where would you acquire woody biomass fuel? Please 

place your answers in the chat box. Why would you choose to acquire 

woody fuel from.... Why would other options (i.e., pellet factory, mill, 
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surrounding forest, school forest, whatever options were not discussed 

or mentioned) not be used? 

a. {Do they mention surrounding forest and school forest?}  

6. Using Poll Everywhere (link in chat box), could you please 

list what you see as being the 3 biggest barriers to implementing a 

woody biomass heating system in your school district. This could 

include the existence of any policies or lack thereof, environmental, or 

socioeconomic factors. Would you be able to provide more insight on 

this? Guide discussion to come to a consensus on ranked top 3 

barriers. 

Closing question: Are there any other thoughts, comments, or ideas regarding the 

use of woody biomass as an energy source for your school(s)? 

 

Questions for Administrators  

Engagement question: 

1. What is your name and what school district do you work at? What 

kinds of energy do you think of when you think about reliable, 

sustainable energy and why? (chat box) 

Exploratory questions: 

1. Zoom poll (do you feel like your school district is able to stay up to 

date on current energy policy and incentive programs that may affect 

your school district? - yes/no) - For those who answered yes, how do 

you stay up to date and why? If not, what are obstacles that prevent 

you from staying up to date? 

2. Zoom poll (is your school district actively interested in using 

renewable energy? - yes/no) - For those who answered yes, how are 

you pursuing the interest and why? If not, why? 

3. Our survey results showed a low familiarity, consideration, and 

utilization of woody biomass energy for heating school districts. Can 

you provide some insight into why this might be? 

a. How much do you know specifically about using woody 

biomass for heating schools? Are you aware of any schools 

using woody biomass in Wisconsin? 

4. Quick raise of hands, does anyone have a school forest as a part of 

their school district? If yes, would you be willing to use sustainably 

sourced woody residue (may need to define) from your school 

forests if you had a woody biomass heating system? Why or why not. 

5. Chat box - Continuing off that, if your school district did, 

hypothetically speaking, have a woody biomass heating system, where 

would you be willing to acquire woody biomass fuel for your 

system (i.e., school forest, surrounding forest, surrounding wood 

industries such as paper mill, sawmill, loggers)? Can you provide 

more insight on your response? Why there? 

a. {Do they mention surrounding forest and school forest?} 

6. Using Poll Everywhere, could you please list what you see as being 

the 3 biggest barriers to implementing a woody biomass heating 

system in your school district. This could include the existence of any 

policies or lack thereof, environmental, or socioeconomic factors. 
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Would you be able to provide more insight on this? Guide discussion 

to have the group come to a consensus on a ranking of the top 3 

barriers. 

Closing question: Are there any other thoughts, comments, or ideas regarding the 

use of woody biomass as an energy source for your school(s)? 

 

 
 


